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THE ECONOMIC AND ENVIRONMENTAL
STRUCTURE OF ALABAMA'S COASTAL REGION
PART II: ENVIRONMENTAL STRUCTURE

(ABSTRACT)

The information presented is an extension of an input—output model
describing the economic structure of the two coastal counties in Alabama,
This extension comprises a description of environmental considerations
in the production of goods and services, and includes 34 water quality
factors, 6 air quality factors, 11 solid waste factors, 3 water use factors,
10 fuel use factors, 4 land use factors, and 8 occupation factors. A
detailed explanation of methodology is given, as well as an accounting
of the amount of pollution produced or resource consumed by each of the
31 producing sectors used to characterize the coastal economy., The direct
and indirect effects of these environmental factors are quantified in this
model. An example of the use of economic-environmental input=output analysis
in evaluating alternative regional investment strategies is given,

The results of this study should be useful to regional planners
concerned with the quantification of trade-offs between economic growth
and environmental quality. Applications to rescurce allocation and man—

pwoer planning are also suggested,
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PREFACE

The work upon which this report was based was financed in part by
funds provided by Mississippi-Alabama Sea Grant. The theoretical and
computational developments were undertaken by researchers in the Depart-
ment of Agricultural Economics and Rural Sociology at Auburn University.
Any errors of faet, logic, or judgment in the report are the responsibi-

lity of the authors.
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INTRODUCTION

Input-ocutput medels have been used extensively for the evaluation of
economic interactions and for economic planning since their conception by
Wassily Leontief in the late 1920's [20]. The model and resultant eccnomic
analyses presented in Part I of this report are typical applications of the
technique,

Only recently has the concept been extended to include flows of en-
;ironmental goods such as pollution and the use of natural resources.
Cumberland [9] is credited with the first attempt at constructing an input-
output model of environmental-economic interactions. This model was im-
proved and extended by Daly [10] and Isard [18]. Other approaches have
been proposed by Leontief [21] and Victor [S50] with some of the more
practical applications to coastal regions presented by Hite and Laurent
[15], Roberts [31], and Loehman aﬁd McElroy [23].

The information presented in this report is an extension of the eco-
nomic model given in Part I [27]. The purpose of the znalysis was to
identify and quantify the environmental factors in the economic system
of the Alabama Coastal Region. This would permit an analysis of the
interrelationships between the economic secrors and environmental variables.
Obviously some industries produce more pollution tham others, just as some
industries produce more output than others. Furthermore, some industries,
which themselves are not strongly linked to envirommental factors, may
rely heavily on other industries that are. These relaticnships form a

1



2
complex set of interactions which is best described by input-output amal-
ysis.,

Most types of economic activity require imputs of natural resources,
such as land and water. Alsc, most require some capacity to eliminate
waste. For this report, natural resources were broadly defined as inputs
of physical units of matter, usually indirectly involved in the production
of a finished economic product or commodity. Because of the difficulties
of assigning monetary values to certain inputs such as parking space or
cooling water, these were treated in physical unitg like acres and gallons.

The capacity to eliminate waste was broadly interpreted as the pro-
duction of pollution. Pollution was in turn defined as material for which

there was no productive use.
OBJECTIVES

The specific objectives of this study were:
1. To estimate the annual production of water, air and solid
wastes and the consumption of resources by each sector in
the Alabama Coastal economy;
2. To relate thege figureg to the production of goods and
services; and
3. To calculate the impact that changes in output would have
on the production of pollution and the consumption of
resources.
The results of this study should be of interest to regional planners

in estimating the trade-offs between economic growth and environmental

quality.



DATA COLLECTION AND ASSIMILATION

A major portion of the time required for completing this research
was devoted to compiling and standardizing data to illustrate the environ—
mental influence that all economic sectors have upon the Alabama Coastal
Region. The following section gives a detailed explanation of the proce-
dures used to collect data and prepare it for the envirommental analysis.
Data were grouped into the following categories: Detailed Employment,
Water Quality, Air Quality, Solid Waste, Water Use, Fuel Use, Land Use,

and Occupations.

Detailed Employment

Since all estimates of environmental parameters were converted
either‘directly or indirectly from a "“per employee' basis, it was neces-
sary to have accurate employment data to avoid errors of aggregation.
The most detailed source of employment data was the Alabama Directory of
Mining and Manufacturing [17]. This directory lists each mining or manu-
facturing establishment by Standard Industrial Classification (SIC) code
as well as giving a range of employment. The employment figure used in
this study was the midpoint of the range.

A custom print-out of the Directory obtained from the Alabama
Development Office listed establishments grouped by "product SIC code"
for the combined counties of Mobile and Baldwin. The SIC code of the
primary product was used as the basis for assigning each establishment
to a particular sector. Many sectors defined in the input-output model
at the 2-digit SIC code level were thus represented by detailed employ-

ment data at the 4-digit SIC code level. Hence, whenever possible, factors



4
stated in terms of units per employee per day were matched with employ-
ment at the most detailed level common to both. When the calculations
were completed at the detailed level, the sum of the "sub-gectors" was
used to represent the sector.

Additional employment data were obtained from County Business
Patterns [45) and from the Unemployment Compensation Agency in Mobile.
These data were used in the same manner as outlined above. Approximately
220 sub-sectors were used in estimating environmental parameters for the

31 sectors im the medel.

Water Quality

Table 1 shows the sources used for each sector. Data taken from
the Alabama Water Improvement Commission (AWIC) files were collected from
individual firms. This was also the case with the data from the Mobile
208 study [37]. Data from these two sources were given in pounds per
day. To convert these to yearly estimates, the number of days of opera-
tion per year was estimated for each sector.

According to AWIC persomnel, monitoring reports were filed on all
firms with significant discharges made directly to stream segments.
Therefore, any firm in the region for which there was no file either had
no significant or measurable discharge, or discharged into a2 municipal,
gemi-public, or private treatment facility. Accordingly, the discharge
of municipal treatment facilities was then distributed to all sectors
on the basis of employment: the assumption being that the waste was
primarily '"sanitary waste" from restrooms, sinks, showers, etc. Waste
loads from semi-public and private facilities were distributed to the

gectors which were the primary users of the facility.
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6

Soil erosion (in the form of Total Suspended Solids) from pasture
land, crop land, and forest land was the only source of water pollution
from Livestock, Crops, and Forestry Products deemed measurable and sig-
nificant in the region. Total acres of pasture or crop land were multi-
plied by a soil erosion factor provided by the Soil Conservation Service
[24, 25] to estimate total suspended solids gemerated by the Livestock
and Crops sectors. Soil erosion from commercial forest land was estimated
from a study by Hewlett [14] which determined that one ton of soil per
acre erodes during the first year following a logging operation. Subse-
quent erosion is considered negligible. From Tyler [41], it was estimated
that approximately 3.3% of the 1,225,000 acres of commercial forest land
in the region is cut each year, giving 40,425 tons of total suspended
solids. Information on other agricultural sectors was insufficient for
estimation of water quality parameters.

Row 9 ("Nitrogen (via STP)") represents the waste loads of nitro-
gen discharged from municipal sewage treatment plants which were charged
to each sector on the basis of employment. This differs from "Total
Kjeldahl Nitrogen" (row 8) in that the nitrogen accounted for in row 8
is directly discharged by that sector whereas that in row 9 is indirectly
discharged through the sewage treatment plant.

Waste loads from non-point sources, while significant in certain
stream segments, were omitted from this study. It is difficult to ac-
count for waste loads which, by definition, do not come from an identi-

fiable source.



Air Pollution

Most man-made air pollution emissions result from the combustion
of fossil fuels in both internal and external combustion processes [35].

Compilation of Air Emissions Factors (AP-42) by the Environmental Protec-

tion Agency [7] presents factors for estimating emissions for a variety

of fuels and combustion processes including non-combustion sources. Table
2 shows the sources of information used to determine air emissions by
sector.

Sulfur content of coal (1.4%), sulfur content of fuel o0il (including
distillate at 0.7% and residual at 1.2%), and ash content of coal (7%)
which are typically used in the region (and which are required for permit-
ted emission) were obtained from the Alabama Air Pollutiem Control Com-—
mission (AAPCC) [12]. Total fuel consumed by category in each sector was
multiplied by the appropriate emission factor from AP-42 to calculate
total tons of emission for each pellution parameter under consideration.
Particulate emissions from coal combustion were reduced by 90% to account
for pollution control equipment [12]. In some cases sector point-source
emissions, as estimated by AAPCC, exceeded values calculated from fuel
use coefficients (e.g. Sectors 17, 18, and 21). Tn these cases the AAPCC
values were used.

Forestry Products emissions from prescribed burns were estimated
from emission factors given in AP-42, fuel loading rates per acre from
Cooper [8] and acres of prescribed burns per year from Tyler [41]. Par-
ticulate emissions from agricultural tillage (i.e. Sector 4) were estimated
by applying the emission factor equation from AP-42 (part B, p. 11.2.2-1).

This equation required estimation of the soil texture predominant in the
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9
agricultural area of the region [47], the average number of tills per
acre [22], and the total acres of crops in the region [1].

Emissions from motor gas and distillate for Other Transportation
were assumed to originate from internal combustion engines. Aircraft
emissions were estimated from landing and takeoff cycles per year by air-
craft category. These data were obtained from the Mobile Airport Tower.

Motor gas emissions from Households were estimated by using AP-42 [7]
and by determining the total miles driven in the region. This determina-
tion was made from the average number of miles per gallon per passenger

vehicle reported in Motor Vehicle Facts and Figures [26] and the number

of private passenger vehicles registered in the region from the Alabama

County Data Book [2].

Solid Waste
Table 3 shows the sources of data used in estimating solid waste
categories. Data were not available for some sectors. The Livestock and
Crops sectors were exempted from solid waste production by defining "solid
waste' as waste destined for landfills. Solid wastes produced by these
two sectors were assumed to be disposed of on-site. This was also the
case with the Greemhouse sector and the Forestry sector. Much solid waste
from forestry is burned, and this was accounted for under Air Quality.
The majority of estimation factors came from Niessen [29,30] and Salvato
[32]. These were expressed in tons per employee per year (TEY). The
number of persons employed by each sector in 1972 was used to convert
TEY to tons per year. In some cases, pounds per employee per day were

given in place of TEY. For these, the number of days of operation per
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11
year for each sector was taken from Table 1 for use in converting the data
to tons per year,

Specific waste categories (paper, wood, etc.) were estimated from
Niessen [29] except for processing waste from Fresh or Frozen Packaged
Fish which was assumed to be all Food Waste. Items in the "Miscellaneous
Waste' category imclude such waste products as inorganic ash, stones, and
dust [2%9]. For some of the industries listed by Niessen [29], the per-
centage of components did not add up to 100%, so for these sectors the

sum of rows 42 through 51 in Table 7 are not equal to row 41,

Water Use

Water use estimates came from the same sources as shown in Water

Quality Methodology (Table 1). ' Flow data were usually given as "process

water', "sanitary water" or "cooling water". For the contribution to
each sector from sewage treatment plants, flow data from the Mobile 208
Study [38] were summed for all sewage treatment facilities to equal 27.48
million gallons per day (MGD). These treatment facilities served an es-
timated population of 226,000, From this, the number of gallons required
per person per day was calculated. It was assumed that employees at work
accounted for one third of a day. Water use by sector was thus caluclated
in the following way: (number of employees) X (1/3 day) X (number of
working days per year) X (million gallons per employee per day). House-
holds were charged with the remainder of water use not accounted for by
other sectors.

Process water and sanitary water were combined into one environ-

mental parameter, Process Water, since both require treatment. Cooling
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water was assumed to be "non—contact”.
Total Water Use was calculated simply by adding together Process

Water and Cooling Water requirements.

Fuel Consumption

Fuel consumption was taken from the sources given in Table 4. The
Census of Manufacturers data [44, 46] were listed by 4-digit SIC code,
and the Department of Energy (DOE) [48] data were givem by both 2-digit
SIC code and by sector aggregates of 2-digit SIC codes. National con-
sumption was computed on a per emplofee basis and multiplied by regional
employment to arrive at regiomal comsumption.

Sectors 3 and 4 were reported by the Federal Energy Administration
[11] as consumption per head of livestock or per acre of crop by state.
Multiplying by the number of head or acres in the region yielded regional
consumption for these sectors.

Sector 24 was reported by DOE exclusive of consumption of electri-
cal generation. The Alabama Air Pollution Control Commission provided
consumption data for the two electrical generating facilities in the
region [12].

Household consumption of gasoline was calculated from average

passenger vehicle miles per gallom listed by Motor Vehicle Facts and

Figures [26] multiplied by the number of registered private vehicles in

the region reported in the Alabama County Data Book [2]. Primary data

were unavailable for Greenhouse and Nursery Products so consumption was
established by multiplying the estimated cost of heating a square foot

of greenhouse by the total area of greenhouses in the region [6] and
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dividing by the price of LP gas in the region. Fuel consumption data
were unavailable for Forestry Products, however consumption was estimated

to be 10% of the sum of SIC 08 plus SIC 2411 {19].

Land Use

land use factors were calculated for most sectors using Ide [16].
Exceptions were Livestock, Crops, Greenhouse and Nursery Products, For--
estry Products, and Households. Tde listed land use data in square feet
per employee for 2-, 3-, and 4-digit SIC codes. Employment information

at the 4-digit level (see Detailed Emplovment Methodology) was used where-

ever possible, and the resulting square footage calculated was summed for
the sector. For example, employment data and square footage per employee
were available at the 4-digit level for Petroleum Refining establishments
having SIC codes 2911, 2951, and 2952, These two components were multi-
plied together for each of the three 4-digit codes and summed to give

the total square footage used by SIC sector 29 (Petroleum Refining) in
1972.

Occasionally, factors for building site were not given although
floor space factors were. In these cases, floor space and building site
were taken to be the same (i.e. a single-floored building). When parking
gpace factors were not given for a certain industry, they were either
assumed to be the same as related industries, or an overall average esti-
mate of 200 square feet of parking space per emplovee was used.

Livestock land use was estimated from acreage of pasture given by
the Soil Conservation Service [24,25]. Crop acreage was given by Alabama

Agricultural Statistics [1]. Greenhouse land use data was estimated from
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information given by Dr. Ray Self of the Ornamental Horticulture Sub-
station, Mobile [33]. Forestry land use came from the Alabama Coopera-~
tive Extension Service [49]. Household land use came from a study by
the South Alabama Regional Planning Commission {36]. Data were not
available to satisfactorily estimate floor space, building site, and

parking space for Households.

Occupation

Table 5 lists the two sources of occupational data used in this
study. The SIC codes covered by each socurce are also listed in this
table. Table 6 lists the equivalent terms used by each source.

The Occupational Employment Statistics (OES) reports [3] provided
estimated employment and percent of total employment by occupational cat-
egory for selected industries in the State of Alabama. The reports
spanned the years 1975 to 1979 and included the first seven categories
listed in the regional study, i. e, "Managers" through "Sales Workers".
In general, estimates of regional occupation by sector were made by mul-
tiplying total regiomal employment in an industry by '"percent of total
employment"-for each occupation category from the OES reports. Industries
within a sector were then summed together to give sectoral totals. Thus,
the sum of the eight occupation categories is equal to the total employ-
ment for that sector, with some rounding error.

For several industries not covered in the OES reports, data on
occupation were estimated from the U, S, Bureau of the Census publication
"Occupation by Industry” {43]. An additiomal category, Farm Workers, was
estimated from this source. Calculations were similar to those used for

the OES reports.
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RESULTS

Environmental Factors

Data given in Table 7 show the quantity of pollutant produced, or
resource consumed, by each of the 31 sectors in the Alabama Coastal eco—
nomy during 1972. Pollutants are designated by a negative sign and in-
clude the first three broad categories of Water Quality (34 factors), Alr
Quality (6 factors), and Solid Waste (11 factors). The remaining factors
comprise the four resource use categories of Water Use (3 factors), Fuel
Use (10 factors), Land Use (4 factors) and Occupation (8 factors). Most
of the empty cells represent lack of data rather than lack of production
of pollution or consumption of resources. The last column in Table 7
gives the total for the row. All units are in short tons (2,000 1bs.
per ton) per year except as Indicated.

It is noteworthy that a single sector often contributes the bulk
of the activity in a certain environmental factor. This demonstrates
that certain critical environmental factors of production can be charac-

teriatic of certain industries.

Environmental Factors per Thousand Dollars of Output

The data in Table 8 were derived by dividing each environmental
factor in a given columm by the total dollar output for 1972 produced by
the sector named at the top of the column (the relevant tables describing

the economic structure of the region are givem in Part I of this study).
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TAALE 7 - Continued

POLLUTANTS PRODUCED OR
RESOURCES
ECONCMIC SECTOR, ALABAMA COASTAL EEE%NM.DIS‘I‘Q
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TABLE 7 = Continged
POLLUTANTS PRODUCED QR RESOURCES CONSUMED BY

ECONCMIC SECTOR, ALASAMA COASTAL REGION, 1972

POLLUTANTS {}R RESQURCE
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S.NITRATE

S-NITRITE

ToORGANLC MITRUGEN
8.TFOT4L KJELDAHL MITRCGEN
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TAALE 8

ENYIRONMENTAL FACTORS PER THOUSAND DOLLARS OF QuTPUT
BY ECONOMIC SECTUR, ALABAMA COASTAL REGION, 1572
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27T.LEAD
28 MAGNES EUN
29. NANGANESE
30.MERCURY
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T5.5ALES
T6.FARN

- . 3
FISHERY PXGO GREEN A6 SAND
FROD FISH LIVESTOCK CROPS HOUSE FORESTRY SERVICES PETROLELM GRAYEL
=0.000088 =0.004007 ~—e.7Teiic¥ —125.735584  G.0D00O0 =8-357433 0.000000 ~0.0000G7 ~E.000008
G 300000 £-004000¢ 0. 600000 0000000 9. 400000 0.0600G0  0.000000 ] 9000000
-C.UN00@d  —0.0G7W44 2-00004¢  £.000u0d  0.000000  Q.000000 0.008040  +0.000007 =0.000004

¢.000000 -0.0000d2 €.6000C0  0.000000 0. 0560300 0-00006q 0. a [
GaQOD0QG  ~(.d0000C 6-000000  0.000000 2.000000 0.4 66A00 0. 000043 0.00Q006  G.00000G
. 000000 €.00006G¢ 0. 000960 0. d00000 0.00G@OG  4.0000Q0 9.000040 0.0000G0  0.000000
C.CB3Q000 ~=0.000001 0. 000060 0.000000  0.000300 00060400 0.400000 0.000000  G-D000000
€.000000 =0.U0001C 0. Q0000 0. 000000 0. GO00Q0 0.0 0GG00 0.000000  O. G
-0.000068 —0.00026% 9.000400 0.000000 0. 000000 0.800000 0.000000 —0.00000T  —DaGO0004
~C.0d0088  ~C.000278 0-0Gudas  0.000000 0.000000  0.006000  0.000004 =0.300007 =3.000096
-C.000029  ~£.060090 0.G00000  Ca0UUGAU 0. 000000 0040000 0.000000 —0.008J02 -=0.000002
e G00000 0.00000G  0.000000  0.000000  0.060000 3+00600d 0.000000  0.000000  U.RQ00Q0
U. 000000 —€.000004 0. 000600 0.000000  0.000000 0.000000 0.000000  0.0404080  0.0Q0000
. GU0O00 £.603000 4.600004 0.000000 0. UOODG €.00GG00 0.000GGa a 0.
- 000600 €. 000000 02000060  0.000000  0.000000 0.060000 0. 000000 0.000008  0.0008QC
2.Q00000 =Q0.000047 0. 00450 00000 0.000500  0.u0L000 Gw 00000G 0.400006 0000000
€.000000 —C.000042 0. 000000 2.000000  0.000000 0-00G000 0- a T
0w QOUGO0 G.00UOGE  0.000000  0.Q00000 0.000000  0.000000 0.au000d 0.000000  0.000000
0.00000¢  0.0009G0 2- 200040 0.00U000  0a.Q0JGGA 9.000000  0.000000 0.000000  ©.00GQQ0
9.500000 u_00000¢ 0.000000  0.000000 0-0uGO00  1.04¢000 0.000000  0.030404 0.000600
C.000000 =0.000000  0.G00000 0.000000  Ca000000 0.040090 0.a00000 0.600000 0800009
G.500000  0.000004 0. DQUOGQ 0. 000600 Q. QUUIDG GwGCGO0E 0.0400040 0.000008  U.d04000
€. 000000 4. 000006 0.00u0ad  0.000000  0.000600  §.000000 ¢.000000  0.000000 0000000
3. 60000 4.000000 0.000006  0.000000  G.QDOGWGD  Q.0000G0 a. 0. 0400
€. Q00000 0.000000 G- GEQUGO G- G0aaco ¢.00000C  0.300040 04000000 04000900 0.00000Q
0. 006400 0. 00ug0y U.uQG00G  0.000000  w.QQ0GV0  9.000000 0.000000  0.000004 0000000
€. 006000 0. 030600 0-000000  0.000000  0.000000  0.9C000d 0. ™ 0m
0. 000600 Ca00UVDG 0.000904  0.000009 2.00000C¢  0.0CGONGC  €.000Q40 a.aooaa: g.:g::gg
. Q00000 4000008 0.00G080  (.000000  0-000000  0.040600  O.000040 9.30000 -
22950000 0000000 0.000000 G.000000 5.Q000G6  0.000068 Ga N O
t. Ce 0.¢ 0.000066  (.Q00000  9.000000 0.000000  0.000000 0. 000040
6.060000 =-0.000002 $.000000  0.000000  G.0uU0d0  0.000000  G.000000  D.Q00000  0.000000
0.060000 —C.00000% 0000003 9.000099  0.000000  0.000000  0.d60000 0.300000 0.000360
. 000000 g-oc000d¢ e 000000 1. 0000G4 Uu DUOGOS J.04udgQ 0= 000000 3. 0658009 0000000
Ge000000 —GaG0L22% -0,000293 =0.003922 —G-000426  —0.+57534 0-000600 ~0.000240 =0.000222
~0,0i3439 ~C.00592) —~0.000343 —~G.Q0ZU35 =~C.0U0003 —0.0G1373  (.000000 -—0.000479  =0.00082
-C.L7105%  =0.002899 ~0.003029 -0.027250 —0.Qu240L —0.138573 0.00000¢  -0.002508 —0.0023%1
—0.267337  —0.000197 ~0.03l4i9 -3.182109  -G.Udu+4d  -3_768103 0.CO0000 =0.004305 —0.003499
~0.025896  —0.000085 =0.00i%76 =0.009498 —0.000ls8 -Da646lGl Ga000000 —~0.000100 =G.00a279
$.000000 -0.000015 =0.000421 —C.0Q1324 3. 000000 Q000000 0.006000 =0.00002% —0.Q00027
0.000000 -GuD66%84  0.0000G0  0.000000 0.000000 4.000000 0000000  0..004000
- 060000 0.000060  0.0000¢0 €. 000000 0.20000¢C 0-0C000G 0-000000  G. 000000 3::33232
0. 00000G  £.000000  .UQu000 4, 000000 U.000G00  G.J0G00Q 9090008 0.d
0. 000300 a.060060 Q.000000  $.060600  G.000009 0. 050000 0.000000 o.og:ggg 2'322233
$.000000 0. 0000G0 9.600000 0.000040  d.00000640 9,000000  0.0000df  0.000000  G.d0d000
0. U00EQ0 0a 000000 04060000 0.000006  0.000000 9.000000 0.00096Q G=000000  0.00004¢
Ca 000000 0.000000 92000000 0. 00000& €. 000000 G«J0000C  0.0G00G0  0.000004 0. 300000
0.200000 0.00006G G. 000000 0.00000¢ C.Qd0000  0.800008  4.000000  Q.000608  d.000000
C. 000006 G- 000000 G- 000000 £. 000060 0,00000C . 9Ca000 Q.000000 0.0
$.000000 —Q.GeAPAS 0 0G00Gq €. 000000 G- 099600 9.000000 0.030000 n:uggggg 3:22:823
£.000000 0.000000 0.000004d 0.000000  §.000000 ¢.0000dc Ca000000  0.000C00  0.000000
G. 000840 C.000332 ¢.a000Ga £.000000  0.000000  0.000000 04000099 0. 00Gaa 0a 400057
G. 006400 0.0003000 G. cogaag C.00000¢  0.0000040 0.000050  0.00000G 0000000 0600040
94000860 6.000332 . Qo000 €-000008 Q.0000U¢  0.000000 0000000 0.000067  0.0000%7
0. J0UGV0 0= 358248 0u300000  V.000G30 9.000000 0.041557  §.000040
- - C.3418
€. 000000 0.008.239 0. 600004 0.000263 €.000000  0.00049%  0.000080 o:oxxn:; 3:213?31
2g.ggugou 0. 343000 0088695 9.327530 11.2%54901 3+94000¢  4.009ueQ o 000000
u'ongogg :.::;3:3 g.gg;gg: g.g;gsgz 0.000000 0.639619 0.300004 0. LoTed1 Ba k38441
- . - o 0. Gau
2.383803 C.000000  C.s5danl 2.245758 a.auu:gg g:g;g;:g 3':3323: 3.32::2: :.:aaaan
4.800090 0.000000 0. 000030 £-Q00000  0.000400 0.0¢caaq 4:600020  0.0000Ga - 040093
- 900000 6-000000 4. a0060d Q.000000  0.40040C 0.000040 0.000000  9.000004 g:gganan
C. 0000u0 o.187124 0. 000000 0.000000 C.G0UDA0  .0007TF  9.000944d 02013563 o.acgng
g.;g?g:g g.:g??:? f.gg:gg: 0. 6000040 0.U000UE  G.000944 4. 000004 0.300000  0.Q00COQ
- - . L3.9T082C Ca "
3-300434  0:0005ss  01000MIY  G,00Ueed  (.3006LZ - d-aos0e0  ononies  O:000ies  O.olaaes
- dJUad J=00J125 U200 L &4 Qe Q01185 daQ2L323 0-0 : - -
- -9Ga00C C. 004145 0.006500 2000034
Cu G049
u.uoats; ;-333::2 g-:zg:f: 3. 00Li45 2.021324 2.000060  0.009394  5.000000  0.000004
- * . Q.00a039
0.003700 J-cdtare - coatot 280219 g:gggg;g g-gggz:a 0.003993 0. 000134 U QOUA94
£.300417  0.000431  0.000025  C.000053  0.Joous  Dogugesy  G:99%TL 0.000149  0.cd0L24
U.301547  0.0ULSS  0.00011%  C.00025%  0.000274  0.000288 o o0i318  0.0a00e7  d.000a21
e dau27e o023a28 aaeid 5:ouaass g.000274 .000289 0-0009490  0.0Q0000 Qo GO0Q% L
0. 001850 ersaaaas ot o0l uas 3-a015 10 g.gc;sss G.037690 0.004215 0.00353F
3.060857 GeU0O4BY  0.0D000k2 9.0001s ¢ 0-000187 u-ug;;:: 5'3333:: 503003 o> haazs7
£4000000  L.00UUGG  0.030141 Sa . N - 9:000033 02000082
G.063078  0.049087  0.000000  0.001756  0.000000  0.090000



TABLE 8 - Continued

ENYIRONMENTAL FACTORS PER THOUSAND DOLLARS OF QUTPUT
BY ECONOMIC SECTOR, ALABAMA COASTAL REGION, 1972

POLLUTANTS OR
RESQURCE

1.755

2,708

3.800=5

AL ANMONL A
S.HITRATE

4. NITRITE
TLCRGANIC N

8a TRN

F.N I¥ia STP)
10. 70T NITROGEN
11. TGTAL PHOS
12.0RGANIL €
13, SULFATE

L4 SULF IDE

15. SULF[TE

16a CHLOR |DE
L7.GIL € GREASE
184 PHENDL S

19 ALUMINUN
20.LADMIUN
2i.CALCLIUM
2Z.GHROMTIUN
23.LOPPER

24+ CYANLQE

25+ FLOURIGE

28+ [RON
2T.LEAD
Z8.MAGNESTUM
29+ MANGANESE
30.MERCURY

3l NICKEL
32.POVASSTUM
3. SCOLUM

34, 2INC

A5. PARTICULATES
364 SULFUR GXIOE
IT.NITAGGEN OX
38.CARBAN WONOX
39 HYCRGL AR BONS
40 ALOEHYDES
4laSOLID WASTE
2. PAPER

&3. 8000

44, LEATHER
45.RUBBER
wh.PLASTIL

4T METAL

48, GLASY

43, FEXTILE
50.FO00
50.M15C.
52.PROLESS wATR
53.COGLING waAIR
S4.T0TAL WATER
55.ELECTRICETY
56 NATURAL GAS
STLLP LAS
S8.0FSTILLATE
59-RESIDUAL
40.MGTOR GAS
6laa¥ [AFION GAS
&2.JET FUEL
63.C0ML

6544 COKELBAEELZE
63w LAND
68-FLQUR SPACE
67.PARRENG

68. 8ulLOING

63 MAMAGERI &L,
T0. PROFESSIONAL
TlaTECHMICAL
T2,5ERVICE
73.PROUCLUCTION
T4a CLERICAL
T5.5ALES

16, FaRM

CONSTRUC= FOOD & LUMBER
TioN KINDRED RPPAREL 4 WooD
. 000030 =0.000LwS ~J«Qu0g4y  =0.00Le54
. 000000 =C.00002% 0. Q00600 =-GuglS9lQ
=0.Q000030 ~Q.,000t2% ~(a 000047 —C.005517
=0« GICO0D —Gm0GQQ0S f. Quoudg ~-0Q.00000&
— Qe CUSOOY =-{.000000 0. 300000 -Ga 000QU0
¢-000000 C.00C0000 O dQ0000 -L. 0000680
G= Q00QUGD . 0000040 G- 0000040 —-U.000901
. 0039499 —C.0Q000% £.0049000 =3.000023
=1.0d00030 =G.00CU06 ) =0.00004% ={. 000085
—0a 0003 30 —0u30Q0ud =0+ 006G+ =Ca 000058
~C, Q00010 ~§.300021 =$.Q000ls  —0.000024
3. G00GAaa Gm OGO GH . 0004300 =04 001 L4n
0. 00U00U 049300000 Q4000000 ~0.000437
e JOOGAAG G 0U00UG Qa Q00060 -0, 003004
0= 000QJC 0.000000 0. 000000 0. 00QUGY
(e 00000G = 0. 000902 G+ 600000 =0.097338
Q. 00000y ~4§.000043 G. 800000 -0,800022
0040000 Q-990000 G.QO0000  =G.00Q001
0. 00004Q C.090008 0,000000 ~0.adooal
G QUI0QY 0. 000006 0.000000 Ga J00G00Q
Ca QD00UQ G. 000000 3= 000040  —d- 300004
(- Q00000 4. 030002 4. 0000Q0 = QO0U S
0. 809GU0 0.0G00ud 0. 000000  ~ 0. Q00185
3. 000G00 d.000008 G.000040 ¢ 4aQanq
C. Q00300 §. 0004043 0000630 CudUa000
Q. 500000 G 0QO00G U, 300060 -G 000000
Ge JOUOVG Ga JOGHOG Q-QQQ000 —GaL00000
D 200840 G« 090400 d.Qoo0aa =Ca 00QQGY
0. 000000 0:000000 Ce 00000U Q= 0O0UULY
§=000000 0, GUAQEGE 4. 00U0Qga C.000059
0. J000C0 Qe 0QO0IC G.Ga00040 £.000080
G- 4000400 C.003003 d. 000000 =C. 0900017
Jw QOGAOD G.00G04G0 Q. 0000Ca —0.000013
G=000000 0. 00000C U4 0000G0 =L, 000930
=2.00038) -Q=013523 —d. 000019 ~G« 000552
=(.000249 —C.00B51T ~0.000450 ~0.002648
—C. 004G 20 =0a 003841 =-d,000043 =J.003Li6
—J. G la9L =047 =da JP0IGT —Ou003402
~0.0020%2 =0.000241) =0.d03UCH =L.000189
~CedOULl®2  —0.000026  =0.00000L  ~=0.000035
~0.013910 —~0.30%1ls «0.012045 ~1.359269
G GGGU00 ~0. 159574 ~G.00a735 —(.310493
G. 300000 ~3.023495 e 000UD0 —i.321241
0.000000 4. 000004 0.000000 4. anaaon
0.300000 £ 000004 C.0000408 €. 000600
G- J00000 —UaJ02145 G 0000047 0. 000500
Cw GOI03D =0.0250149 €. 009904 J.000008
04 630000 —0a0L%95Q 04 J00R0U Ju Q00000
1. 000003 qu GRACUG =0+ 004397 L= 000Y90G
3. 000000  ~0-0%09%& —-0.000162 Cu 009G
G§.000000 =0.02806% U. 000000 =0.14%017
J. 430290 Ow 302454 S+ G004+ 13 CaQO4553
0. Gaga00 Q003000 O GUOI0J JaOd43n?
G+ 000290 0-002854 0000473 C. 008900
Q. 0281%3 Le332098 G+ 115987 12038754
L4 Q00000 C.0l2338 U= 000331 B007448
1. 000000 ¢.000030 C. 000000 Ua 390400
B 207050 0.491373 0.019274 b.T97143
4o 000009 0.22349% da 003600 GuG91801
Q. 685498 9.063004d J.GOocoge C.GQ0000
. 000000 4.0Q000C d.00200¢ C.0000Qg
2+ 000000 Q= Q09Wac G.00U0aa Ga00QU0L
C.000000 Qe 296215 G. Q02024 G. 022095
G.000000 U 204000 0.000000 0. D000aa
1.90085e NeU05223 0. QU937 C.004 745
Ca000135 G.030458 C.030239 $udD0430
0. 00uds ¥ CaQUagag JeGaus 71 C.d0G 385
Lo Q0049 GsQ0A¥45 G Q0UL9E 0.000339
Q0adu222e CadodfnZ 0. 0005
C.031012 L.020%94 G.gualgi g:ggég;;
Da0004%0i 0.29¢019 0= JOOUZ Ga0007y7
3-090239 003875 ¢.000583 CaB0750
C+013934 L.a3rr1? U.335334 £.030750
G.001561  0.004502  0.002398  g,QoL7as
Ca300121  0.0U179%  3I00UL1?  0.00032%
Ca Q00000 Y+ AT L. 400000 08000049

PAPER &
ALLIED
=0.0315564
—du31e874
—Q.0174G9
-0- 000108
-0.000021
—0.000003
~4-032430
—0a 002599
-0.000031
-0.002838
-0,0300251
-Q. 000030
~0. 300028
—-3.000601
=Q.0090a¢1
—1. 000009
—g§.000009
~0.000L54
04000000
0. U0UL0Y
C.d00000
—ia000104
=0eQudo0d
0-020004
4.-300000¢
—G.0d0000
~. 000000
0. 200029
24000004
0. 0800004
—0. 000040
0 QOQG00
—~d.0000¢L
-0. 000054

~Q0. Q04057
=Q.023411
=Cadilaivi
—dadCioed
=0.000351
-d,000Q074

—0.042371
—0.02385%
~2.004 785
0a 300902
0.00a000
Q. 000000
=2.003943
d. 000334
J« 2000040
G.d30000
—-0,095932
0.d74021
JedPinl?
0.laaz33
1.4244L5
Cu Q20749
4. 000095
0. 790504
Zadra395
Ju G090
0. Q0QU20
O= 00GJ040
J. 5967483
U JOQUSZ

GO0 Lo48
v QO0209
G. 099097
C.uda2gen

0.0008 |4
CadB0456
0-4001s4
QadG04s |
Ua0l7634
0.001539
da0uglia
0.400000

PRINTING

=L.CO00%S

Gu 000000
~0.500048
{-000000
G.w40040
Q. 0a0000
0. 000004
J. 000004
— = 300048
=Ua ) 30048
~ 0= 0000 i
G 330000
G 040000
0.062000
G 000000
£=000000
0= 00000
Q= GOo000d
0.3000040
J. 300000
U 000040
U 404000
¢.000040
0.0G0000
0. 003000
G. 000000
5.040000
9= 000000
0. 00640343
0.060000
Ua 000000
Ge 030003
0= 020G00
0a QGQG00

-{-04d134
—0.0021564
~0. 00155
=4.00dLl16
=0.0000T5
4. 0000%3

T~3.022732

-0.019299
-0.001259
[ELLLDI
0. 000000
044000946
6. 000004
[T YT
94000040
0. 2GOAGC0
0. 000daa
Ua 000464
04000604
0. 000464
C.5030%3
0.002734
0.24900480
le@17724
0.005707
Ve 0Qua00
0.0a0300
4. 300000
0.000343
0.0¢000C

9.067009
G.00437e
O dd0288
0.000334

0.003572
2.005428
0,900093
0.0a1438
02023402
0. ACF449
d4.002409
0.06000g

_CHMEMICALS  PETROL REF  STW, CLY A G5
=0.0041L% —0.d0L1s0 -3:0&6533
—0.342153 -Q.02372F 0071044
~3.002115 =0.004L64 -J.000071
~3.0002%2 —Q.000048 =0.44Q0453
=0.0000463 -0.000375 d=0400400
~0,00G003 -a qQ
—-0.000L84 = 0u 000041 0 0000640
0000514 ~0.000402 ~Qa09Q084
-Q.000017 =0u 0000 1& =0.000024
=0.000531 =0.000.18 ~=0.000112
~Q.d00L44 —{. 300353 — i QGO0 CE
=~0.3Q1493 0000009 Q. 034000
~Q. 015440 —D0.000115 Qe 000500
=G+ 000000 —-Q.Q00012 Ge 000040
—Q«-q0d002 0. 883000 Qe CQODOD0
-3.092578 =-{.200323 =0 152238
~0.000248 =0.000194 Q0w GOOGO0
=0.000001 —da0000402 Ga 000000
—d. 200439 4.000000 4. 000000
(.0 Ce [+
=d« 000300 Q= 300400 =0 00%626
~J.000318 ~Q.000059 =i . HQ00 2
-a.00a0000 —{.004000 U 400090
«J.Qa0001 0=000040 Q. Q0gaa0
-G . 0050403 0. 009000 -Ca Q00103
={le 000012 =0.000002 0= 300004
~0.000a00 == 440000 da 000004
- Q00220 d-0080040 —{a 208212

[« 9% al+1i] Ow L i L] Qa
=0a =Qa Qs
—G.000002 0. 000044 0. 0QgA00
-0. 004967 0.005000 4. 440000
=0. G112l U. G000 — e 3042
~0. 300071 ~Q. 000004 0.4000C0
=J.004hle =0.001501 = e (L B 94
=0.021839 ~0.008322 08785y
-0.009T10 -0a 845927 —Q=031%32
~0.0090%00 =-(0,00053% -0 002344
-0.000351 =0.000153 =0 d00912
-0.000034 J.C00000 —Q.004i09
~0a0ihd 53 —+ 162009 =0, Q4064
~0.C25439 ~0.lLa808 ~G.0L55%390
=0.0p20a) =a0i1oL4 0= 001981
Ta 104Q.00 Q= 30000 Ou 800000
0.000008 J. 004000 0. 200490
=0. 004302 —0.024748 3. 900000
~0=003330 —-G.007129 =0 Q0325
={.00iQ1lA 0. 000040 =le00laan
d.J000040 0. 00000 0= 000000
J.00000ad J. 000000 9. 000000
-3.009112 ~0.9d1420 —0a0i8eD3
3.021518 Da B04439 3-00023¢
J=002331 .91 3499 0507934
0«023849 d.90L7vas GadO8106
5.022302 1.991133 Ja 454248
B.046d14 0. 050953 Q. 082080
G 000000 0. 00a000 0. 300000
0.571483 Q409279 La550204%
0.400791 883485 L. 799940
O 00GQ00 0.004000 0. 200000
G=000000 Qa000GHD Js 003000
0. 000000 0900004 0. 000000
Ge713816 0.015214 - AOT4TT
1-0022%4 9.0400000 0. 000008
G.001831 G- 00T084 Ou GOBZS L
0.000457 0000292 = G034 5
0= 0330030 0.000327 & 000294
Q.00az)7 J-00024% 4.000252
0.0006 29 0000100 0.00126%
J=000771 Cudgislo 0.0002449
Q000727 0aQQ0697 9-00011%
0.900193 d.000264 G 000173
0. 309149 04005506 Call5ad3
0.000923 0.201947 04001341
Ca000124 1.000249 Y=000383
O, 3000aa J-G0aggo Q= 0000



TABLE 8 - Continued

ENYIRONMENTAL FACTORS PER THOUSAND DOLLARS OF QUTPLT
BY ECONOMIC SECTOR, ALABAMA COASTAL REGIDN, 1872

POLLUTANTS OR
RESCURCE
L. TSS
2.T0S
3.800-5
o AMMONLA
S.NITRATE
Gu NI FRITE
TAGRGANIC ¥
3. TKN
9N 1VIA 5TP}
10.TOT NITROGEN
i1.TOTAL PWCS
1Z.DRGANIC ©
L3 SULFATE
L4 SULFIDE
LS54 SULFITE
164 CHLORIDE
L7.0IL & GREASE
18- PHENGLS
L9+ ALUMTNLA
20.CAOMfum
2L CALCIUN
22.CHROAIUN
23.LOPPER
24.LYANIDE
2% FLOUALOE
2&. LRGN
27.LEAD
28 MAGNES Tus
29 MANGANESE
30, MEACURY
Il.NICKEL
32, POTASSIUM
33.5000UN
34 ZINC
A5 PARTICULATES
3. WLFUR ORIDE
37.51TROGEN GX
A0. CARBLA MONOX
39, HYQROD ARBONS
0. ALDENYODES
#lsS0LID mASTE
42.PAPER
43 w000
w4 LEATHER
45.RUBBER
8 PLASTILC
“TaMETAL
48.GLASS
43, TEXTILE
5Qa FUCD
ETS

3Z.PROCESS walTR

53.C00L ING wATA
S4. TGTAL wATEA

SS.ELECTRICITY
So.NATURAL GAS
S5TelP GAS
58.00STILLATE
P RESIDUAL
60 MUTOR GaAS
bl AYIATION GAS
BZ.JET FLEL
3. CGAL

G%a COKEGLBAEEZE
43, LAND
46.FLOOR SPACE
BT PFARKING

. BUTLGING

G4 MANAGER &L
70, FROFESSIGNAL
Tl TECARICAL
TeaSERVICE
13.PROJUGC T ION
Taa CLERICAL

754 54LES
TouFakn

FAB TRANSP OTHER WATER QTHER COMM & FIN. INS,
METALS EQP HFE ___TRais? TRANSP uTiL TRADE LY __MOTELS

=0.000152 =C.000073 -0.003330 ~GCe000029 —0.000055 ~0.000033 —0.000072 —0.000015 =0, 000147
0.000000 -G.000585  C.000000  C-600000  0.000000  0.000000  0.000000  0e400900  dud0000d

=G.000080  ~0.000045 -C,J000M8 =C.Q0Q029  -0.0000%1 ~0.0J0037 =0.000090 -0.000015 =0, 008140
Ca 000000  ~C.000002 —0.000000  0.000000  0.000000 —0.000000 =0.000000  G.000000 =Go00G4G7
C.00000¢  —-C.060001  0.000000  0-000000  4.000000 =-0,000082 -0.000003  0.000008  —0.000038
€.000000 (000000  Q.000000  0-G0G0DC  G.00000C  0.J03000  0.000000  0,000600  0.000000
0.000000  0.000040  0.000000  €.00000Q  0.G00430  G.d00000  Oa 0. 0.
0.000000 =0.000002  0.000000  9.000000  0.990900  0.000000  0.000000  0.000600  0.800000

~C.G00061 —4-0000%0 -0.0DO0LE  =0.00009 ~0-0000A1 -0.000030 ~0.000079 ~0.00001S  =&,000d48

~0.00000L  =0.000042 ~0.000018 ~Ga000029 —0.00Q04L ~0.000d30 ~0.00007Y —0.000045  —d.0G0088

—¢.000020 =C.0000L% ~0.000010 —G.0Q00i6 ~de0G00L4 -0.000014 —0.000030 -0.d00045 ~0.000L1Z
0000000  ¢-0U000D  0-300000  C.000000  C.000000  0.000000 0w 0. .
€.G00000  6.000000 =C.Q0000C  0.00000¢  GuQUOUGY Q.0 a. a o 9 0.
€.000000  Ga0u0080  G.000000  0.000000  0.000000  0.000080  d. e 0
£.0000a0  C.00000C  £.000000  0.00000C  0.d30000  0.000000  0.000000  0.000000 G 000040
Gw GOQQ00 Ua 000000 J.000000 0.000690 f.000000 0-Jd0600a a. - 0. 8000490
0.000000  0.000000 -0.000042  0.000000 -0.00000¢  G3.000000 ~=0.000002  Ou 0=
€.Q00000  C.000000 =0.000006  G€-000039 —0.900000  0.00000¢  .000000  0.000000 0. 300804
34900420 €.0DUGDY  0-000W00  0-000900  0.000000  0.000008  4.000300  0.000000  C.g90000
5.00000v  (.0UB000  0.000000  C.00Q000  0.w00000  0.000000 O da g
£.00000C  U-0000G0  0.000000  0.000000  0.200000  0.000000  0.d00000  g.000000  0.000000

-0.G0000Z =0.040038 -0-J0000s  0.000000 =0.000000  0.800000 =0.000000  d.000000  d.0000G0

=0.000000  0.000094 =—G.003000  0.000000 —0.000000  Q.000000  0.000000  0.000000  O.0000G0
£.000000  £.00000C  0.000000  0.000000  0.000000  0.000000  $.000000  0.00000d 0. 000004

=G 000300 C.000040Q 4. 000000 C-0Q0Q00  ~{.00Go01 G. 000000 —0-Q00Q00 0.40000a N 0800040

~C.GUO00L  0.000004 ~0.00000%  0.000GG0  U.QUGOGO  0.000000  Ga 0. O
0-000000  G.00040  0.000000  G-000000  0.000000  0.d00000  0.000000  0.000080  0.400000
€.000000  0.000000  J.300008  2.000000  J.0004G0  ¢.000000  4.000000  0.d00000 0o GQOQ00
0= Q0GY00 Q2000000  —0.000061 GU.000000 Q. 000000 U.ugogaa 4.00004¢ 0.000000 0w 000000
0.000000  0.000006  (.003003  0.000000  <.000000  0.0000G8 0. 04900 %

~0.000003  0.000000  §.G00AQ§  0.000000  0.000000  0.000000  0.000008  0.000000  0.000000
G.0000Q0  0.JUU0ud  0.J00080  0.000008  €.J0000C  0.0G00C0  0.000008  0.000000  O.Q000000
C.000000  9.000000  0.000008  0.0000G0  0.J0000C  0.000000  0.900000  0.000000  Q.000000

-€. 000000 ~-0G.000007 «3.000000  0.00000¢  0.U0000%  0.000000  0.000040  0.000000  0.00000¢

-C-900540  ~0.000239  =0.YOUIIS  -0.002892  -0.Ju0400  -0.01830Z ~

~0.00202L  -C.001851  +4.003465  -Q.026559  -0.004035  —0nsireis e oaiias et 22‘233222

T2.902609  ~C.JO0&9Z  -d.00LLPs  —0.00986% —daO037L7 -48.622045  —0.000588  ~0.00006% 0000160

C6-000344  -C.000065  =0.000154 =0.027040 =0.019653  =0.943003  -0.000851 -0.009007 —0.00001%

T€.Q00L57  -0.000036  -0.000076  ~0.001853 ~C.J01899  ~0.057646  ~0.000001 =0.000022 -d.000010

-g.igggig —2.221253 —0.000303  0.000000 -0.00001% -0.000065 -0.000007 —0.000001 —0.000004
“Gs -c.t ~0,05391%  -0.048LE¢ —G,066443 -0, - -

10-0%4800  -0.021123  -0.022303 -0, 02906l -0l 040245 -g.g:?;:: -g:::::;: -g'gf;::; —3:313;:2

-, -U-33J900  -0.000555  C.O00000  0.000U00  3.000000 0.0 . N
0.000000  G-J0R0GC g, 000060 : -000a0d  0.000900 G, 000000
C.000000  -G.Ju034.  —0-Q00USZ  Groaone g:gggggg 0 000000 Ciodo00y  S-ogo0as  a.d00000
C.C30009 =Ce000842 -0 002535 “0.G04524 ~0. 006285 —0.001829 -c. 'L Q. [+ ™

-3.323309  C.Q0JIUD  -0.005U03 02005100  —0.00T083  —0.002068  ~0- ogne a3 '3'335:33 b+
4.000000 -G, - - b U= —da —0.90831%
90903y Gv00000G  ~0.0D0770  -C.003437  -C.0UJ526  -0.002204  =G.00919L  -0.002660  -0.008892
i 000090 ¢ oooo:g g-ggggiz 4. 000Qu0 d.30uayq 0-0£Q958 G=00064¢ [ [

- - - L -0, 003449 = - - a. .

—0I)12255  =G.u08u93  —0loNt174 g 0008 s _23333335 _2‘223223 Toroosri  -0.00i346  -0.003313
0.00236L  0.Q04TI  Q.0LS8T  G.000Z84  0.000550  0.000338  eremuill  —0-000260  -0.000934
C.000000 302787 .00000s 01100008  0.0eoeey  oiocordy  0e00U8ZZ  0.000146  0.dorezi
Q.0UZI4L  G.U0325d  0.00154%  0.000286  0.000550  2.266437  0.000499 8-0aqye0  2.000a84

_ - - -000146  0.001ia2l
2.114530  Cob0%%45 3068115  GaOOUODD  0.000000 Qo4
g-gggs;o i00LMsa 21002373  .000000  0.003229 110.c88uas ohoess 0-20090 ocaczels
. U 0.00000C  0.000000  0.000000  Uadd0GQG  0.060G0C Q.o . -

Ou541106 0117190  0.052600 1.2458T3  2.332315 189409 2011194  ooogouen  0-00dde0
- - - 12 0.011194  0.0QuU7s?

G.193520  0.245468  U.046wd%  &-705987  O.74921%  ooa . - 9.a02958
- -4 153 0.331939 000234640

0.000000  G-000000  €.Q0000G0  C.E25826  18.833374  (.040 s o-011d43
. 900  0.400000  o.godood o

€.{00000  0.J00000  0.000000  0-.000000  0,772545  ¢.0 300004
. . 60000  0.000000  0.00¢000

0.000000  0.000006  G.000000  0.GO00GC  L.918288  c.GCDO0 . APy et
- - . 0 G-00000C  0.040008  Qua

C.034568  §.018338  0-12442)  0.000000  3.000000 §7.7 . prat
€.000000  U,000000  9.002212  C.000006 Lo dw000d ‘a.aEESéﬂ ::::::g: a-900008 o= 000000
0.010276  U.001958  0.003358  .001259 0.0063

- - 39
3-204023 C-dugles  G.000183 L0007 0.000289  oeoso09e :::g:::; g-g:g;:: a.000ess
2. ~0u0Ld3  0.006125  0.00007¢  0.J0U2Z4  0.000048  §.00 . -
Ja 001869 g-00 003 " * +000935 d.000112 d. 000817
. 0328 $.000250  C.900047  0.0003TL  0.00007C  0S000889  0.000079  O.9009d

3.002600 0.00099U  Q.000650  0.J038%3 O UOLY

S pim mams vaer dmen sowse ceme ouws s
“09L48Z  0.0003%2  0.d0UILE ¢ d00d0d 2.000192 . . ~ 30173}
¢ . . 0.00063e  G.000l18  C.J00050

3.001009  C.00063¥  0.J00261  ¢.Q0Cede  0.000871 4 Y ozares
_ . : -0U0441  0.01d659  d-0009

J.04690%  J.020k62  Q-2L1LL4  G.0L80L7  0.323688 . c00%e  d.077394
2. 00 0.007738 - 0.017711 g0

Couge?27 UL002362  0.O0LLJT  0.002400  Go 303259 Laeeray edzises

¢ . . 0.007192  0uGI2758  0.006892

€.000945  3.00031%  C.000L4L  €.000172  J.300503 bt 8- 009449

. . . 0.200483  0.013193  0-90195
Q00008 0.300000 . . ; - ¥ 0a00115%
0.C00000  G.00000Q  G.0UUUQD  U.GOJ0G0  0.000000  0.090000 0. @d0000




TABLE 3 - Continued

ENYIROMMENTAL FACTORS PER THOUSAND DOLLARS OF GUTPUT
Bit ECOMOMIC SECTOR, ALABAMA COASTAL REGION, 1972
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Since one assumption of input—output analysis is that factors of produc-
tion are linearly related, Table 8 allows us to describe the aconomic-
environmental relationships within a broader range than just the year
1972, This time range is generally accepted to be between five and ten
vears depending on the rate of change in technology and the diversifica-
tion of the product mix in the economy. Thus, given the dollar amcunt of
output in any one year, it is possible to convert this to the number of
units per year of any given environmental factor. For example, 3.768
tons of carbon monoxide are produced for every thousand dollars of out-
put by the Forestry Products sector. If this sector produced 5% more
output in 1980 than in 1972, then it would have produced {(.05)(%,837) +

(4,837)](3.,768) = 19,137,107 tons of carbon monoxide in 1980.

Environmental Interdependence

Table 9 represents the total effect on each environmental factor
of a change in sales to final demand by each sector. This is in contrast
to Table 8 which represents only the direct change from an increase in
output. Thus, from Table 9, for every thousand dollars of output sold
by Fishery Products outside of the econcmy (i.e. to Federzl Government
or Exports), 0.019342 million gallons of process water are consumed in
the region. Notice that this is much more than the 0.000860 gallons per
thousand dollars consumed directly by the Fishery Products sector. The
difference is accounted for by the sectors that are related directly or
indirectly to Fishery Products for their own inputs and outputs.

The requirement that Table 9 be applied to changes in "sales to

final demand" rather than simply a change in output is related to the
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fact that while a single sector has certain direct requirements regardless
of whether it sells to local sectors or outside of the region, indirect
effects from changes in output can only occur for the whole region if
something leaves or enters the economy. The economic structure of the
region is like a locked box=--the only way to change the contents inside

is to open the box and take something out or put something in,

USE OF THE ENVIRONMENTAL MODEL

Tables 10, 11, and 12 are patterned after the example in Part I
of the use of the input-output model in impact analysis. The analysis
is extended in Part II to include seven resource factors selected from
the environmental model.

Given the changes in sales to final demand by the sectors invelved
in each alternative investment (pet food plant vs. resort complex) it is
possible to add the resulting environmental effects to the economic impact
analysis. This is especially useful in balancing the apparent positive
economic effects with negative environmental comsiderations. One pitfall
that many uninitiated users of I/0 analysis fall into is that economic
growth almost always can be shown to lead to economic benefits. Single-
case economic impact amalysis can be used to show positive gains in out-
put, income, and employment to suit the user's purpose. Multiple-case
economic impact analysis is simply the choosing of the best altermative
from a selection of good ones, However, the combination of environmental
and economic analysis helps reveal the positive/negative tradeoffs not
apparent in either cne by itself.

Tables 10 and 11 were constructed using the information on sales

toe final demand by sector from Part I of this study and the envirommental
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TABLE 12

COMPARISON OF IMPACT OF PET FOOD PLANT AND RESORT COMPLEX

ON REGION: EXAMPLE EXTENDED TO INCLUDE
SELECTED ENVIRONMENT FACTORS

COMPARISON FACTOR

PET FOOD PLANT

RESORT COMPLEX

Total Cest

$ Income/$ Cost
Employment/$mil Cost

Tons BOD-5/8mil Cost

Tons Particulates/Smil Cost
Tons Solid Waste/$Mil Cost
MGal Process Water/$mil Cost
Thou KWH Electricity/$mil Cost
Acres Land/$Mil Cost

Technicians Required/SMil Caost

$4,655,593.00
1.28

153.79

5.57

15.76

606.71

32.57
53,365.03
2,814.35

2.25

$7,007,684.
1

99

1

12,

464

4.

40,713.

1,753.

00

07
46

.89

93

.50

30
33

14

.98
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interdependence matrix (Table 9) from Part TI. The value found at the
intersection of the economic sector (column) and environmental factors
(row) was multiplied by the sales to final demand estimated to be made
by that sector for that project. Thus, BOD-5 for Fishery Products is
calculated as follows:

$1,698,371 X ,002462 = 4181.389 tons per year

It can be seen from Table 12 that while the pet food plant gives
higher economic returns in terms of income and employment, it alsc gener—
ates higher waste loads and resource uses in all seven environmental
categories. The regional planmer is thus faced with the decision of how
to weigh economic benefits and environmental costs to arrive at the best
solution for the region. Many ways to assign dollar values to environ-—
mental parameters are available in the literature. It was the primary
purpose of this study, however, to establish the quantities of wvarious
polluting factors that will be generated.

Other uses of economic-environmental input-output studies hawve
been suggested by Blaylock and Jones [4], Loehman and McElroy [23], and
Roberts [31]. Blaylock and Jones used their study of the lower Rio Grande
region of Texas to examine the impact of various alternatives for economic
growth. They projected the envirommental repercussions which would ac-
company an increase in output equivalent to that which would be necessary
to achieve: (1) regional self-sufficiency in certain candidate sectors,
(2) regional export potential in other sectors, and (3) thé attraction
of new industries.

Loehman and McElroy [23] used their model of Lee County, Florida

to examine the impact of industrial growth and expansion on economic
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accounts (exports, total output, imports, and gross regional product},
social accounts (employment and income), and environmental accounts {12
pollution and 7 resource factors). They also examined the effects of
new residents and suggested applications for their study in community
development planning,

Roberts [31] used coefficients from his input-output model of
Clatsop County, Oregon in a linear programming application to optimize
the industry mix in the r2gion. His approach was to maximize the con-
tribution to gross regional product from several major sectors in the
economy subject to realistic industrial growth rate constraints as well
as constraints on the amount of pollution that could be tolerated in
the region.

The studies cited above are by no means exhaustive of the appli-
cations for economic-environmental input—-output models, but rather are
examples of the wide range of uses to which these models can be adapted

in regional planning.
SUMMARY

The extension of the economic input-output model of coastal Alabama
to include environmental factors was designed to increase the capabilities
of planners in assessing the effects of various strategies for growth and
development in the regiom.

An effort was made to include every major category of pollution
and to provide reliable estimates of pollution production rates. Fuel
use estimates were a logical extension of the search for air pollutiom

parameters since the two are so functionally related. Watar use factors
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were available from the same sources as water quality factors.

Specific solid waste categories such as paper and glass may ulti-
mately be more useful in evaluating these "wastes™ as potential resources
through recycling. Land use factors represented the most detailed esti-
mates of these data available without conducting an exhaustive regional
survey. Finally, the inclusion of occupation categories is a unique ap-
plication of this information to input-output modelling and should be of
considerable interest to labor analysts in assessing regional manpower
needs. There is no reason that the application could not be extended to
include several hundred occupational categories if the detailed occupation-

by-sector data were available,
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