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 AES TRACT!

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, ll 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 resource allocation and man-

pw'oer planning are also suggested.
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INTRODUCTION

Input-output models 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 economic

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-

vironmental 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 Leantief [21] and Victor [50] with some of the more

practical applications to coastal regions presented by Hite and Laurent

[15], Roberts [31], and Loehman and 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 analysis 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 sectors and environmental vari.ables.

Obviously some industries produce more pollution than others, just as some

industries produce more output than others. Furthermore, some industries,

which themselves are not strongly linked to environmental factors, may

rely heavily on other industries that are. These relationships form a



complex set of interactions which is best described by input-output anal-

ysis.

Most types of economic activity require inputs of natural resources,

such as land and water. A1so, 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 units 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:

l. To estimate the annual production of water, air and solid

wastes and the consumption of resources by each sector in

the A1abama Coastal economy;

2. To relate these figures 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 environmental 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 Em lo ment

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



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-sectors" 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 in the model.

Table l 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 personnel, 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 a municipal,

semi-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 restroom, sinks, showers, etc. Waste

loads from semi-public and private facilities were distributed to the

sectors which were the primary users of the facility.
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Soil erosion  in the form of Total Suspended Solids! from pasture

land, crop land, and forest land was the only source of ~ater 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 generated 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 3.3X 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

strea~ 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].

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

sectoral

Sulfur content of coal �.4X!, sulfur content of fuel oil  including

distillate at 0.7X and residual at 1.2X!, and ash content of coal �X!

which are typically used in the region  and which are required for permit-

ted emission! were obtained from the Alabama Air Pollution 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 pollution parameter under consideration.

Particulate emissions from coal combustion were reduced by 90X 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!. In 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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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 ~pi urea [26] and the number

of private passenger vehicles registered in the region from the Alabama

~Count 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 Greenhouse 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 Xiessen [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 nu~ber of days of operation per
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year for each sector was taken from TabLe 1 for use in converting the data

t o tons per ye ar.

Specific waste categories  paper, wood, etc.! were estimated from

Niessen [29] except for processing waste fram Fresh or Frozen Packaged

Fish which was assumed to be all Food Wast,e. Items in the "Niscellaneous

Waste" category include such waste products as inorganic ash, stones, and

dust [29]. For some of the industries listed by Niessen [29], the per-

centage of components did not add up ta LOOX, 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

9

water", "sanitary ~ater" or "cooling water". Far the contribution to

each sector fram sewage treatment plants, flow data from the Mobile 208

Study [38] were summed for all sewage treatment facilities to equal 27.48

million ga1.lons per day  NGD!. 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 �/3 day! X  number of

working days per year! X  million gallons per employee per day!. House-

holds were charged with the remainder af water use not accounted for by

other sectors.

Process water and sanitary water were combined into ane 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 Consum tion

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 given by both 2-digit

SIC code and by sector aggregates of 2-digit SIC codes. National con-

sumption was computed on. a per employee basis and multiplied by regional

employment to arrive at regional consumption.

Sectors 3 and 4 were reported. by the Federal Energy Administration

Ill] 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 those 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 gallon listed by Motor Vehicle Facts and

~pi urea [26] multiplied by the number of registered private vehicles in

the region reported in tha Alabama ~Count Data Book [2]. Primary data

were unavailable far 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 I'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. Ide listed land use data in square feet

per employee for 2-, 3-, and 4-digit SIC codes. Employment information

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

space 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 employee 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

A ' lt 1 Statistics [I]. 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.

Table 5 lists the two sources of occupational data used in this

study. The SIC codes covered by each source 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 regional 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 vere estimated from the U. S, Bureau of the Census publication

"Occupation by Industry" [43]. An additional 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 �4 factors!, Air

Quality � factors!, and Solid Waste �1 factors!. The remaining factors

comprise the four resource use categories of Water Use � factors!, Fuel

Use �0 factors!, Land Use � factors! and Occupation  8 factors!. Host

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 �,000 lbs.

per ton! per year except as indicated.

It is noteworthy that a singje 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-

teristic of certain industries.

Environmental Factors er Thousand Dollars of Out ut

The data in Table 8 were derived by dividing each environmental

factor in a given column 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 given in Part I of this study!.
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9 ~ N ITRGCEA   Yle SIP I

la TOTAL NITRO%Eh  Svk 3 ~ vl
11. OTAL PIICSPEIORUS
lz ~ ORGARIC CARBOIE
13 SIJLF4TL
14.SULFIDE
15.5 JLF I TE
Ld Ck<.OR  DE
1!.O!L Alto GREASE
LB ~ PRE IKIL S
 C,ALU!t hUR
20 CA JR I UR
21 CALC!VN
22 ~ CJIRCNIUH
23 COPPER
Zti ~ CTANJDE
25.FLOUR!OE
24  RON
21 LElO
2$ RDGhz Sjak
29 ~ RAVICANIELE
3O.NEkCLRV
31 h CIEEL
3Z POTASSTEIR
33 SCD IUR
3ii ~ Z NIC
35 PART CULDTCS
36 SULFUR OXIDES
37 h IROGEh CX OC 5
38 ~ Ckketth RONOX OE
39 HVDROCA$8UNS
40 ALDEIIVDCS

TGTAL Saih O elile
42 ~ IIAPER HAS C
43.%GOO OASTE
44,I.CATRER elSTE
45.RueaCR ASTE
44.PI,ASTIC LASTE
47 JVETAL akiTE
48 ~ GLASS %ASTE
49.1EXI I.E EEDSIE
SQ.FDUD alii!E
5 L,IE SCELLDNEOUS elSTE
SZ PRE!CESS eATER I.va*L I
53,CGCL joe vlTER <RGAL!
54  OTAL akTEk 9252 as!itGDLI
55 ELECTR C!fv ITDEu Lait!
54 tilTVRDL GAS I till.E. cv FTI
5!.LP Gli IBBLJ
58 OISI Ill.AIE feel.l
59.RES aukL I BBL!
60 ROTOR Gls  BBLJ
41 Avll  IGN Gki I Bdl. I
62 OBJET FIJEL IBBL!
ej CCDL
ee.cGRL Ahc BREEZE
45 ~ 14ha <ACR s!
dd FLUI R sr4cE  l RES!
47.PARKIhG I ACRES!
ad Bu LJING SITE  AC%PS!
69.RANAGLRS IPEIESUNS!
7G.PRQFESSfuiltlLS ll'Ekiuhsl
Tl.fECtlafC lit,S IPCRSLhl!
Tz Sek VICE ~ Oekilii I PEJ!
73.PRUGVCT I'h eukKLRS <Pekl
74 .vLER ICDL eGRIEERs < PERI
 SAC as eLAKiEk I I Ptksvhs !
7% F iah ~ Cad ERS I r Ek SCES I

� 36 ~ 9 0 J � 145 1o 600

POOD 1
K NDRED

1, Zea
-1 IQG
4 ~ edo

-O IVV
-0 Qaz
J ~ JVQ
D.JOV

-V ~ 192
-2.34C
2.532

-G ~ 19$
Q.QCC
~ -DQC
j JJC
~,000

� 3 ~ 081
2 36C
O, ~ DO
0 ~ QQG
J.QCQ
Q JJC
a.Qaa
0 ~ JQQ
J QOQ
Q QOJ
Q.QOD
O.OOQ
O.OGC
0 QCJ
O.GQD
GLQGG
G.JVC
a-GGO
0 ~ Oi! Q

-fas.vja
!Il.a!C
143 ~ 7'90
� I ! 8'Jo
� ti, I! 3 C
-p 970

APPAREL
25G

G ~ JQD
-Z.ZSG

J JCG
Q CGG
J ~ JCJ
J.OCD

J IG G
-Z ~ Z5Q

2'DD
-v ftia
J O E!EJ
J.vaa

JOE!
0 GGJ

v JCJ
JV

Q.OOJ
u.vJQ

Q JEJ
J JQG

LCQ
iJ ~ J CEJ
J ~ vva
J- JJQ
a. UQD
J VOO
u JQU
EI JQO

QCO
0 QGO

QOO
J Vvu

-ZJ ~ daa
-2 ~ 920
-J,
J
-0 ' !dQ
V,G40

LIEEI E R
8 UODD
31.360

935 ~ atla
-39 ZLC
-G 210
-0 Q17
-0 CQ2
-O.IJ40
� I ~ 34Q
-2 ' 620
-3 980
-I 190

-4 r 29c
-25 490
-0 QL2
0 OOQ

� vd!,490
� I 320
-0 05$
-0 JJQ
Q ~ QOIG

-VS 261
-3 170

-Ii! 860
c aaa
u.i!i!Q

-0 OO5
001

-Q.QO3
OCG

G.GOO
OOQ

-0 398
0 ~ 164

-0 ~ Gj 1
-32.4$0

-155 58Q
-1$3 2SG
-23-610
-!.1 120
-z.caa

PAPER 1
ALLIED

� L 1250-0OQ
-1122L 3- Qaa

-dZ04 F 000
37 710
1 630

� 0 928
-355 280
-'924 200
-Lily 030

-93 I 230
8'9 530

-LZ.TBQ
-LO lza
-0 403
C 438

� 3-L50
LTQ

-!e.eea
Q.oao
0 000
G ~ OOG

-!e.iaa
-0.002

000
0 Oaa

-0 005
-G 003

0 000
CD 000
0 000

-0 001
0.000
0 403

I 4 Dfu
-1445 670

II342 ~ 940
-363 . 13a

3	.540
-125 Iea
-27 150

-ISI JO 000
-8501 !OO
-1704 30C

0 ~ Goo
0 COO
o 000

� 14L9,400
0 IQOG
Q ~ QOO
O.aoa

-21�.000
2a533 000
3264$.OQC
59ial QQQ

d!a f4 ~ 24'9
7394 555

O. QOC
Zd! 	3 ~ 8$0

9353 390

G-OQG
o aaa

000
2LZ418 45C

I tl 690
313 3LZ
14 590
34 581
74 ofe

Ziti BOC
213.8QC
aa.aOO

Lao ~ 2QG
4234 aoa
54$ 500
%OS 300
0 OOO

PRINTING
-0 934
a aca

-J 934
Ovooa
o Qao
o ooo
0 000
0 oaa

-0 934
-0 934
0 310
0 oao
Ovooa
0 GQG
o.ooa
0 000
0 000
0 000
0 OOQ
J Oao
0 ~ 000
0 000
0 Oaa
0 000
0 000
Qvooa
0 000
8 000
0 000
O Cola
0 000
0 000
o.aoo
D DAli
6 550

-41 ~ 980
-2$ ~ 230
-2 240

!idea
eja

-44L 000
374 4ILO

250
0 F 000
0 Ooa
0 ~ 000
0 oOC
0-000
0 000
0 000

OOIQ
Qaa

0 000
9% 0 a a

9159 221
53 F 034
0 000



TABLE 7 - Caacl«ued

POLLUTANTS PRGGUCED OR RESOURCES CONSIJHED BY
ECGNI3IIC SECTOR ALABAMA CGASTAI. REGION 1972

SYN, CLY
3 GLS

PET RCL
REF

f4 ~ 2!a
- I Lla.a JU

SC caa
LOQ

-Jl,.zea
4 Qaf

-1 17U
4LQ

-4 Ceo
-5-Iua
lf Zea
C ~ JQJ

-4,97Q
a $16
c.aaa

� le avo
-e coo
-4 ~ JFS
Q,QUQ
c,uua
Q ~ Quv

-2 ~ TFQ
C Q12
Q ~ Qua
C.aaa
Q G95

-G Qal
Q uao
C.uaa
a Q I I
C JJQ
C.aaa
Q JJQ
Q 241

-af-IJVG
-�9 OQC
-256 dea
-23 3ZU
-4 620

JJJ

-!I
Ll

-24
-1

-ro! 5, Uaa
f Q57

� Llos,oua 3415 444
-1421 000

4 000
G«QDO
4 044

-2 ' 3%044
320 000

-34l Oaa
4 400

214 oaa
34 Q44
Sl laa

!f1549 410
35d420 140

31348 197
110183'94-4ZQ

1 444
2923990 F 004

133374 dda
4-404
0 aoa
8 QQO

2748504 400
0 aaa

-3565 Qaa
-laic.daa

-ra29.aaa
-3I.OC,Z«0

-5499 F 000
-3442 aoa492 uau

-113 BVG
a aaa
J JJO
IJ QUJ

-256 Caa
o.aao
4 ~ oaa

Daa
� 134-ada

25 1$Q
Q ~ uaa

2$ 7$J

- FOOC ~ 010
-4278 aao

0 004
a oaa
O.oaa

444 000
� F51 Ooo
F 04 110

0 400
$43 O04
Bf Ooa
$4 foo
0 001

58 544

G Qoa
a QOO
a.aao

� 5� Qoa
444 ~ OQQ

-Ccc.aaa
aaa

-cus ooa
-ae.aoa

!! 904
Q-QQQ

!!.9aa

921 29Q
QQQ
CIG

� 3$8 rsa
FQI 9CC

-Iov aaa
� 8-LQQ

3$V

� ! ~ uac
QQU

-fa Uaa
� FC VQG

0 ~ JCJ
J ~ QUJ

GJU
a Jva

-6!'1 «JJ
5GJ

2!'9 ~ caa
279 laa

-C J!,JQQ
C ~ aoa
c ~ G Ja

-la73 !QQ
-!ue Iav

c Jaa
G JQJ
C QQQ

Fa 150
1'92 ZQO
Sac.eua
774 TGJ

� I 561 ~ Lao
224.5aa

4 !98
zzc.esa

a-IJQO
aac

Q ~ aaa
141544 aoo
551!ra aoa
9781Q GOQ

9 Gaa
a Gaa
Q ~ aoa
4 Gaa

o oaa
544 432

a aao
ZC7924«000

1964G ooo
2011950 QQO

821ZQ 004
203911 000

o ooa
O 000

LEAL!$$,294
328 F 144

Q.uaa
1442-9QQ
a4!a ~ 'ela

Q ~ QQQ
Q.ooa
Q ~ Jaa

11181 ~ Q f0
	2 94Q

41332 ~ FZC I Dell 1 9Q4
Zsd8 ~ 4'F3

Q ~ UQQ
«6523 F 894
$6331-Lea

a Jaa
Q JQQ
J JJU

1!ese. Q!Q
Q ~ JQQ

2$ 7 931
IQ Fee
9 ~ ZQL
1. 875

!9 644
7-eaa
1 CQC
5 ~ CJC

JQQ
6JQ

12 Jaa
. Joa

�519 833 !Iafs dju
16Q ~ 
Q

~ .QCQ
Iuada.aaa
21085 734

Q UJ«'
4 JJC
J ~ JQQ

ICJ! «5Q
J JVG

211 2OC
IJ GGC

seer. 1 ru
ZLZN FZG

U JJG
0, Qaa
V JQQ

iea-Z50
u JUU

22C6 ZF9
Q,oaa

17721 ~ 79a
28824.164

4 uau
Q ~ JUO
Q JQQ

4 f8 ~ 46Q
Q Jaa

149.08$
Ia 2$8
8 ~ rea

la.2$8
C56 Coa
aC,BQG
a aoa

8 I ~ ZQG
Idui.aaa
Zuc Zaa
2Q cQQ
a-Goa

!aa Fcc
«34

IC 15«
Ia ~ 662
!C !aa
19 ~ 7ou
3C.2QQ
11 doo

2!e ~ cvo
BC !QQ
3.5JQ
C.4JJ

%iF$ I! 1
27 337
LI.687
 !FC

Iao
5C OQV
%$ QOG
Id 9 a a

1572 Ivu
159 54Q
22 eaa
3 ~ QQQ

113 Q3 ~
11.27V
8 ~ 37Q

La.jf«
26.6JU
15.6OQ
Ia joo
LL ~ IQQ

516 JQU
$2.QQG
IQ ~ CCQ

JQQ

148.16«
IZ.«JZ
I 4 5'JV
27 915
df ~ JUQ
ae duo
3G.JQQ
54 ' «QQ

22 I! ~ I 4 ~
Zuz. QQG
2!,CGQ
Q JVQ

413 844
41 349
23 ~ 837
39 437

207,304
TI, eao
20 ncaa
71 ~ 304

ZSLR OOa
5f9 aaa
32 Zoa
o oaa

445 F 427
14 4'93
7 314

10 799
233%411
3e4«cOD
98 400
48 340

1197 laa
IL12 44D

rl ~ 4Q
a 004

POLLUTAHTS OR RESOURCE
TOTAL SUSPENJEO SOLIDS

Z.faflL QISSOLTED SCL.IDS
BUD-5

C ~ IRRohll
S, N I 7 Rl TE

N I TRI TE
7 ~ QRGlNIC NITROGEN
8 ~ Taf AL K JEI.DAHL Hl TRGQ1N
9 ~ NITROGEA IV!A STP!

Ia, TGTAI NITROGEN I SUH ital
li ~ TOT l!, PHGsPHDKUs
12 ~ DRG AN I c c AR BUN
13-SULFATE
14 6ULF I OE
15 ~ SUL F I I'E
ld CHLDRI DE
}7-OIL Aaa GRElSE
18 PHEI«OLS
19 ALVHINIJH
20 CADNIUH
ZL CALCIVN
22. C HOG NluN
23,CGPPER
24«C TANIDE
25 FLDVRIDE
24. IRON
27 I.EAD
28 HkQNES IUN
29 HANGANESE
30 ~ NERCURT
31 ~ I!LCREJ.
3Z,PQT*SSIUN
33 SDDIUN
34 ~ LINC
35 PAN fICVLATES
34.5uLFUR a!IDES
37 NI TRQGE N UA I QE 5
ie.ckuead HUND«!QE
39 HTOROCARBGNS
Co kLJEHTDES
Cl ~ TuflL SQLIO UASTE
CZ PAPER 1 ~ Sfe
43 Naoa 1lSTE

LEATHER «lSTE
Cf RUBBER «ASTE
46.PLASTIC «lffC
47, NE Tk!, akf TC
48 GI.AS 3 «AS TE
49 ~ IENTILC 1ASTE
$0-Faaa 1ASIE
fl JIJSCELLANEDUS NlS'FE
52 PROCESS NAFER INGAL!
53 CDDL ING «ATEA INGAL!
$4, IGIAL akTER 1$2«$3««CALI
SS,ELECTRICI TT Irtau

NATURlL GAS I HILL CI FTJ
$7 LP GAS IBBL!
Se DllrILLlre IBOLJ
$9 ~ RES!OVAL I BBLI
aa NQTDR GAS I BBI.J
41 AVIATION CAS IBEL I
62.JET FVEL IUBI.J
63 ~ C GAI
dc COKE ANU 6HEELE.
45.I,ANO IACRCSJ
64.F Lual 5 P AC E I lC«E S I
67 PARKING I ACRES I
68-evILalhc SIfe IACP.CS!
49 N AHA GER 5 I P ER SONS I
7G ~ PROFESS IUN*LS  PERSG13!
11,1ECHNICIANS IPERSCNS!
12 SERVICE «CRKEHS IPEFJ
73 PRODUCTION «VRKER 5 IPEKI
TC CLERICAL 1GRKCRS I PERI
75 SALES «CPKERS IPCRSCASI
14 F AH« DNKERS IPIRSCHSI

-Lrac Qao
-Z225 Jua

2 ' 21Q
-Q 416

G QOQ
Q JOO

Ui!a
-2, 144

7$J
! 5la
Q 248
Q QQD
Q,QJQ

ouu
J,QJQ

-4765.GGG
Q.QQQ
a ~ Qaa
J. Qaa
J-Jaa

-Lre.laa
-u J$3

o oao
a QVI!

� ! 210
a. JOG
Q ooa

-258 9QO
a.aaa
C QQO
a. Qoo
a Qoa

114 ~ QJQ
Q,OQQ

-5es.uua
-2754 OLIO
-984,954
-Ii CZQ
-28 ~ 5«a
-!.CIQ

ICCQ JQG
4jI4- Ilja
-62 Jaa

G Qaa
Q ~ JQU
9 QaC

-114 CJQ
� Lla !JQ

J Jua
a. QQQ

-$74.aaa
I 24G

248. cac
255-6QQ

FAB
METALS

-I ~ 4FU
u ~ Jva

-V.uua
0 ~ aaa
0 OQQ
a aaa
a UGU
4 JQQ

-0 ard
a dra
O 224
4 Qua
0 vac
Q.aaa
0 JJQ
0 oaa
O Oaa
V OJV
Q aaa

aoo
a OOO

-a QZ I
1 102
0 ~ IJQU

-4 402
-O-OGI
0 ~ aaa
0 oaa
O.QGC
0 OUO

-0 Q34
a QGJ
a JOV

-Q QV3
-5 PCJ

� !I ~ afa
-2« FUU

6FQ
-I ~ 1!a
Q.29Q

TRANSP
~EP
-6 Leo

� 59,22I!
!. vaa

-4 ~ 149
-U.Q62
Q ~ JOQ
Q QQQ

-Q 24!
3.42Q

-! ~ 62!
� I ~ 23Q

4 Gaa
J.JJQ
Q JQQ
4 ' JJV

Jau
Q UUU
U.QQQ
Q QQJ
Q-aoa

QQQ
Jae
QOQ
JVV

4 ~ JVO
Q Qao
Q uaa
U ~ JQO
Q.QGQ
a vav
4 ~ QCG

aau
0 IJQG

- J ~ 172
20 ~ 5CU

-Icl.ela
59 ~ CJQ
-5 aza
� ! joa
-Q.86a

all! E R
HFG

41 ~ 5 ~ a
a ~ Qoa
2 5IIQ

-4 ~ Jad
0 aaa
Q.QGQ
Q.aaa
9 ~ OQQ
2-Cea

-2 CBO
I ~ CZQ
J OQO

-Q G26
8 auo
Q.ooo
4 aaa

-8 73u
-Q.eso
4 aaa
G Gaa
o.aaa

-J 942
-o.asc

Q ~ Qoa
J«aou

-4
a ooo
G ~ aoa

-e.esa
a aaa
Q aao
Q.aaa
4 Qao

-a QQI
138 UQQ

-ceo' 3la
164 320
-2!.eda
-la 79a
-a cea

BAYER
TRANSP
3 490
4 001
3 440
a 000
Q aoa
1 ooo
a 4Q0
4 ~ IQOO
3 49Q
! 490
1 ~ 144
4 ooa
G-400
0 ooa
0 aoa
0 004
0 Qua
a Oaa
a.000
0 ooa
0 000
Q 001
o.aaa
Q ~ aaa
Q 000
a ooo
a 000
0 ~ Doa
0 aoo
o aoa
0 ' 040
0 Daa
G QQO
Q aaa

cz ~ sfa
Cs ~ dea
18 2$0
IQ 440
96 aca
4 Joo

OTHER
T PJIRS P
-s.eZa

4 ~ 000
-5-37Q
0 400
0 ada
0 aaa
a 404
4 aoa

344
344

1 440
0 044
4 aoa
a Qao
4 ~ 440
4 400

-4 4I5
-a voL

0 Qoa
a aaa
0 Oaa

-0 dd'I
1 003
o aoa

-4 Qe!
a 000
o oaa
4 140
4 100
0 Dao
0 440
0 040
0 Qoo
4 044

5L ~ Q54
-322 400

395 lla
ZQB9 QBO
-ZOL.BCQ

2 014

CGPEI $
'JTIL
5« Era
0 401
$%780
0 083

-4%315
0 040
4 ~ 440
4«004
4«fso

590
2 240
0 000
4 400
a Qoo
8 000
8 000
4«odd
8 444
0 000
4 410
0 001
4 000
0 000
a«440
0%404
4 000
0 ~ 040
4%000
4 044
Q«441
0 ~ 000
4 004
4 800
0 081

2521 ~ '90
-49184 $64

-5414889 Oaa
145483 440
-4917 894

lo 040



TABLE 1 - Cast!nved

POLLUTANTS PRODUCED OR RESDIJRCES COHERED BT
ECDIKlNJC SECTOR ALASANA COASTAL REGJDN !91Z

ST I LDC
GOVT

-ls sao
0 QOO

-15 440
-4eoal
-0 404

0 ~ Qaa
a ooo
0 add

I 5 834
-l5 Bjd

5 260
0 Qoo
0 {Iao
0 000
0 oso
0 ~ 000
0 ~ 000
G dod
o doa
o 004
4 Odo
0 400
0 000
0 F 000
0 Qaa
4 d44
4 004
0 000
4 Qao
0 000
0 800
0 ~ 000
0 Oad
0-400

OTHER
SERT
-5 930
0 QOQ

-5 ' 940
-4-403
0 029
d ogg
4 000

-0-426
5 650

-5 814
1.960
o ~ 400
4 ~ 000
0 aaa
4 ~ Oaa
a.ooo
0.0ad
0 dad
0 ~ aad
0 QQO
0.004
O Olla
Q 400
a 040
0 QOQ
o 444
4 004
0 Qaa
4 040
0 000
o oad
4 440
4 440
d Qao

NEDe Ed
SERT

-19 914
4 Qad

-25 110
-0 226

-14 jlo
4 ~ IJOD
0 oao

33 4
-9 Qid

3rd
-d-82d
0 OOQ
Q.aod
4 QQO
4 ~ QOO
4 ~ Qoa
4 000
4 oaa

QQO
Q Oad
I3 ~ 444
O Qvo
0 OOQ
U voo

GOD
4 ~ QOO
~ oao
4 DOO
aeQQO
4 ~ QGD
4 ~ Qvv
0 F 44 '
J ~ 40 ~
4 OOLI

HDDS BIOL DS
-29'94479 742
-Sjeead 800

8239 132
� 102 010
-55eeas
-I 455

-94l 138
� IQil '0' ll

1oaie25 ~
-247le249
-684e 645
-439 374

-3991 444
-0 ~ 935
-ae804

-2'723leall
-'17e424
-54e 133
loi sjg
-O 403

174e314
5oe317

-ja 936
-0 j81

02'9
Beais
Oeodg

24~93
~ casa

-Oe092
4 443

644 zia
-2788 341

34 874

-471e280
0 ado

-477e BSO
-4 300
2 230
0 Qoo
D 400
0 aao

873 240
-873e244
296 010

4 Qdo
0 Qda
0 000
4 Ooa
0 400
0 000
4 004
0 004
0 ~ 000
4 404
0 400
4 ~ Qao
D,aaa
o aaa
0 ~ 000
0 004
O 800
oe 444
0 000
0 400
0 Qaa
0 000
0 000

299 ~ 940
-2605 610

-6 II,SIO
-I joj QIQ
-!966 63O
� ISA 660
� Iv I evv
-I!.124

I 440
-34 810
-Is 264
-I '9'90

I 03O
-4 I'90

6383 QOO
-ZIIT ~ QOQ

4 444
4 444
4 ~ OOO

� ijj Ood
663 Qad

-ipf aaa
a Odd

� jii Oao
-53 QOO
fr 504
4 000

51 540

1644 444
Zla

-11661 'I la
192272 430
-Z4164 354

-2 ~ 180
-190076 400
- ~ ITZZ 448
-5453 Ooa
-464 Ooo

-Zldoeaod
Z546 000

-15989 ~ Oag
-14312 004
-6865 Oaa
Slisf aaa

-ZBSee.aaa
~ Sii 458

0 Qod
8566 450

50635 200
Z 18 244

51154 ood
flrei.aao

4 ~ OOQ
628Llza ooo

0 ~ 000
4 000
0 Oga
0 Qdg

46802 F 440
0 ' 404
0 ooa
0 000

11774960
79093e 4 40

~ 006420 344
-382334 728
~73 Olo

-195 iia
474420 Qgo

-198321ejoa
-84949.440

Wieeaoo
-2151eija
15503 544

-32I27 970
-29113 540
Mase ~ 00

~34� l54
-44794 lsa
422'95 ~ 10

3 ' Said 494
627 399 'Iee

f 1092049 I I 7
170144QT 460

l53545 TN
5316943 640
2452749efga
I�91853 j40

82124 000
2039LOedoo

3250413e fio
845 230

14 14324 504
1149 Tii
1162 484
ljjs ei3

823 Ada
55 640

-II 32d
15-404-36�3 Qdd

-ZCAZZ 004
-7189 QQO

6105 Oac -l6442 004-2234 ~ aoo � Ii+13 040 -9943 Odo
0 aoa
4 oad
d 000

1561 Ooa
� I 165 ~ 004
1860 044

4 OQO
-1169 ~ OOG

198 Ohd
134-5OO

0 440
ISIe Sos

C ~ ova
4 Qoa
0-QQQ

3 2Q'I ~ 4 va
� 3619 400
-3458 UQU

V VOQ
-ZIZA,QQQ
-I IC,QOQ
343 GPG

C UUO
365 ~ Uid

G,OQO
O 444
4 QQO

-jie.ddo
-392 044
-Iia.odd

o.ood
-263 ~ Vod
-66 440
16.ZQU
a ooo

16 ZDO

4 OOQ
0 F 404
0 440

� 132 ~ GOO
-ed 6. Qad
-sda. Doo

4- GOO
� 555 040
-93 ooa
92 254
a. Qdd

52 z5U

Q. QOQ
U add
'I 404

-Zff+ dod
� Jsed-Qod
-3drl vvv

G ~ OOQ
-I'919 d4 0

326 ~ add
Zve ~ Sdv

4-444
Zve.fdd

Isrieo.636 siedo 99 I
'96 1 31P

C 044
Ieve 644

l39321 64O

ISZ 259
4 ~ Gvd

ZIG PJO
43 1 ~ Iha

4 ~ Gaa
4 ada
4 ~ Uad
4 ~ 444
4 Gov

III ~ 836
ZI-Pld
39 ~ Vlf
Zh ~ 9 IU

idle sdd
1 FI IVQ
17 ed 4

Ji1 uad
3 IP ZVO

2665,3vd
IPP 940

U QOQ

Iij ifv
0 444

138 960
fli ioa

0 ~ OOV
Q.GDQ
II EIUQ
0.000
4 Oad

IZ FI+
JP.ZII
38 WQ!

133
Zsi. 444
AI, Zdd
23 Pov

IJ9I ~ KOU
Idlj.saa
I53 Adv
fl ~ Jod
4-UCU

I jif I JP
4 444

TAIS FZ uov
Ic3181.dGU

126 SI 8
4 000

lre.jed
668-650

0 OIJQ
4 004
Q.OOQ
V QQD
O.add

2929 159
13 ~ 152
65 664
11 ~ elh

NQ
dl2 144
343 Pdo

IZS2 F 304
IZOI 544
1352 eao
Ili 344

4 oco

ZPI95 444
9281 260

ISSZF Zea
219835 500V-QOO

4-444
0 ~ ~ do
C oov
G ~ OV

12 Id. 9 35
32I-ear
392 ~ 385
366.569

3463 doo
jrieioo
AP ~ IOD

IA 13 944
rluj Avv
5339 Idv
5 33!, IQG

0 UUV

4 ~ GGO
3 ~ JCO
J.ODO

30 JP 644
4, QGQ

ZAI lrd
86 392
33 !BI

146 345
Il f1 Iad

Ja>1.604
Idr.eud

Zedd IQQ
33 iI, Iao

1661.IGV
IJ IVV
4 ~ UCV

0 doo
0 004
d oao
4 404
U QOO

jee ~ Oii
Il 1 019
ile 138
111 ~ 419

IIGI lad
1151 500
341 500

3460 644
5436.90a
256e Qad

66 604
O.ooo

0 000
4 000
O OO4
0 ~ 400
0 Oog
4 044
Oe Qao
4-400

9I40 180
~ 323 770
2489 240

14720 110
61747 250
I BAAQed ld
7843 440
2421 204

PDLLIJTANTS DA RESOURCE
I ~ TOTIL SUSPENDED SOLIDS
2 ~ TOTAI. OJSSOI.VEO SCL IUS
38QD 5

ANNQFIIA
5.NI fRITE
I NITRITE
1 ORGANIC NITRIJGEN
8,14161 KJELQIHL Il TACGEN
9 NITROGEN IVII STP!

10 TOTAL l!lfROGEN ISUN Be9!
11 foll!. PNCSPHDRUS
12 ORGAN!C CARSON
13 SULFITE
14 ~ SULF I DC
js.swf I TE
14 CHLORIDE
17 OIL AND GREASE
IS PHENGlS
jd ~ ALUNANVN
2O CAONIUN
Zj ~ CALCIUN
22 Clild!IIUFI
23 CCPPER
ZieCTAN JOE
ZS FLDUAIDE
26 IROH
27 LEAD
zs.NAGNESIUN
29 NAHCANESE
3O NERCIJRV
31 NICKEL
32 I'QT IS 3 I UN
33-SOD!UN
ji 2 INC
35 PAR 1 ICULA T E S
36-SULFUR GR IDES
31,NITROGEN ORIQES
38 CARSON Nof!DR!DE
39 HVDROCARBDNS
io ALQEHYOCS
61 f OTAL SOLID HASTE
62 PIPER HASTE
63 Naoa PISTE
66 I.EITHER NISTE
~ 5 RUBBER HASTE
66 PL ISTIC HAS! E
CT,NETAI, NASTE
68 ~ GLASS NISIE
69 TER TILE IISTE
50 Fooa Hist E
5! NISCELLINEGUS HASTE
52 PRGCESS ~ AfER I NGILI
53 C OOL ING ~ A TEA I NG*l !
56 TOTAL I ATER 152 ~ 53el'GILI
55,ELECTRICITY JTHCU KNFIJ
54 NlfvRAL GAS INILL Cu FT!
57 LP 4AS ISSL!
58 ~ OIST!l.llf E ISSI. I
59 ~ REslovll Iasll
ed ROTOR CAS I Sell
41 AVIAIICN GAS I Bsl I
62 UET FUEL ISBI.J
63-COAL
66 CGAE ANO BREEZE
65 LAND IACAESI
66 FLOOR SPICE I ACRESI
47.PARKING IACRESI
64.SUILDING sl!c IACRCII
69 NANAGERS IPERSUNSI
FO.PROPESSICNAu IPERSGNSJ
Fl TECHNIC IAAIS IPERSL'ASI
T2 SCRVICC NVRKEKS IPERJ
73 ~ PRIJOUC I ION eGRKERS I PER I
TI.CLERICAL NGRKERS !PERI
15 SALES NGAKERS I PERSCNSI
16,FIAN CORKERS IPEASc63!

TEIDE
FZ JQV
C aoa

' -31 9dd
0 243
I ~ QBQ
C.ood
d QDO
c oov

-J3 ~ ora
33 ord

� 12 ~ 6 1 a
C OQV
o Qoa
C VQO
0.444
4 QUO
0-86!
C ~ Ooo
a.ooo
C 444
6 Qoa

-aeQoe
C 400
C ~ QQQ

-4 ' O63
4 444
G.ooo
C.UQO
4 OOD
C.OQO
C' ~ Goo
{I ~ QQO
C.QGQ
C 444

-13 520
� 56! 33Q

238-3iD
ZI 560

� 12 Ssd
-3 134

FIN, JHS,
I RE

-5 364
4 Oo4

-I 36d
G 444
v,aaa
0 ~ 000
0.040
4 ~ Qvo

� 5 344
-5 344
-i.rra
0 aaa
4.400
0 OGO
0 ~ dda
0 OQU
0 044
4 ~ ava
4 ~ Qdv
G dvo
4 F 400
0 ~ Qod
4 dll>o
a aaa
a ooo
4 dod
O.ood
0 ddd
0 aaa
4 440
Q,ooo
4 440

Qdd
a GQI'
8 910

-3 I-sf a
-ZZ ~ BIO
-2 624
- r.foo
-4 Zao

HOTELS
6-92O
0 000

-4,594
0 jso

-I. eoa
4 OOQ
4. 440
Q vao

IZO
124

5 ~ 280
4 oad
4 004
O 404
0 ~ OOQ
4 ljoo
4 oda
o,oaa
0 ~ OOO
Q.dda
0 ~ Qav
4 ~ 004
0 444
0 ~ Oaa
0 004
4 ~ Udd
4 400
0 000
0 000
D-DOO
0 ~ vod
O,ddd
O.ood
4 OQV

904
� Ij Zld

520
-4- 146
-0 I ed
-4 zda

-3102 Qov zrlri Qvv

40336,6II 69322312 drc 31154 ~ 22 T 3650576.375



TABLE 4
ENVIRONMENTAL FACTORS I'ER THUUSARG DOLLARS GF OUTPUT

BT ECGNGNIC SECTOR ALAR!U� CGAST4L REGLGR 1972

PETRGLEUHFOIEST RVF SHERY
FRGD

**"

GREEN-
HOUSE

AB
SERVICES

SARD I
GRAVELLIVESTOCK

~ »00004$
4 Od0040
4 00004$
a aooaaa
0 440040
4»000040
0 00004Q
0 da0041

-0 400046
0 000006
C»000442
4» Qadoda
0»000040
0 000040
0 040040
0 DOOOOO
0 Qaaaad
0 040044
0 040000
0 OQ0004
4 $00400
4»000000
O 000040
0»000001
a Qaoaaa
0 000004
4 000040
0 OOOOQO
0 000000
o aooooa
0 00004C
0 000044
0 Odaaaig
0 040004

4 dadada
0 000000
1 Qoaaaa
0 000004
4 Rddada
0 Doaaaa
0 400040
0 000004
0 aaeaad
o. oaooaa
0 000040
0 14$051
0 400140
4 040051
1 3�09L
O 410144
0 404000
0 154441
4»400101
4-039331
0 aoaaaa
0 000040
0 012514
0 Qaaaaa
0 019395
0 000034
0 00003$
0 000004

1 341454
o a load
0 000040
0 147431
0 O00400
0 042644
0 ~ 000004
0 odoood
0 0�549
0 dodoaa
1. 000149
0 400019
4 ddoaoa
4 Qaaaod
0» 100134
0 000�9
4 QDQD ~ 1
4 ~ 004040
0 0042LB
4 004249
1 000033
4-000040

4 OOOQ41
4 Odoodd
a ooooaa
4 000001
4.441000
4 ~ 41100Q
4 ~ ddadoa
0-ddddda
4 000444
4 000000
G.QSSela
0.444442
4 404}65

4493'94
0-003993
0 ~ OOPS 11
0 oalf Ie
0- 00099 4
1 ~ 031690
CD 105394
G 011049
0 10	54

101440
a 111000
0 ~ 0gooag
1 ~ 11053$
G ~ Gddola
J.gadeee
g QQQZB9
4 QQ3$35
1-00�$5
4 QODD$3
1 ~ OCGQGO

0 000494
0 OQOLZC
4 QOQOZl
4 000$46
0 003531
0 OOQZ41
Q Ooaoez
4 ddooga

POLLUTANT OR
RESOURCE

1 ~ TSS
2 ~ TOS

400- 5
4 ARRONLA
5 ~ IIIL !RA I E
6 N TRITE
1 DRC*NIC N
4 TKN
9, R I VIA STP!

10 ~ Td  Nl ROGCN
1  TD TAL PHGS
LZ ~ ORGAN C C
13 SULFATE
L4 SVLF IQE
15 SVLF 1 E
14 CHLORIDE
LT O1L L CREASE
19 PHENOL S
I 9 ~ AL VR I N 4 N
20 CAD!! I VII
Zl CAI.C  UN

CHRORIVR
Z3 COPPER
24 CYAN OF
25 FLOUR DE

IRON
27 LEAD
ze NACRE S  UH
29 RANOANESE
}0 HERCVRT
31 NICK EL
32 POTASSIVR
33 ~ SOD DR
34.1 NC
35 ~ PARTICULATES
34 SULFUR OX DC
37.NLTRaCEN Dx
3$ CARBON HONDA
39 HTDROCAReolis
40 ALGEHVOES
41 SOLID BASTE
42 PAPER

ROOD
44 LEATHER
45 RIJBRER
44 PLASTIC
47 RETAL
49 CLAS 5
49 TER I I .E
5 Q ~ F H!O
51 ~ RISC ~
sZ.PROCESS UATR
S3 ~ CUCL NG HAIR
54 ~ TOTAL aATER
55. ELECTRiC LIT
54 laATURAL CAS
$7 LF GAS
5$ DISTILLATE
59 RES OVAL
da NDTDR GAS
Cl.av� IQN GAS
42 JE T FUEL
a} COIL
CC.CURE BREEZE
CS,!.ANO
66 FLOOR SPACE
6'I,PARK NG
de. BU II. 0 I H'
49 IIANAGi R I AIL
70 PRUFESS GNAL
71 TCCHNICAL
TZ SCRV I C E
13, PRODUCT ION
14 CL.ERI CA!.
75,SALES
76.FARH

4 Qooaoa
-C ~ Qdaaed

4. aOODoa
4 OODDOO
4. aooooo
C Coooda
C aaaaad

-0 00004$
-c 000099
-C. QDD029

4 000000
4 daooda
4 040004
4 Qaaooa
C Q00000
C 000000
4 100000
4 ~ 000000
4 401000
C ~ 000000
C ~ 000000
C Qaaooa
4 000000
C Qaoaaa
4 ~ 100400
C.gddaad
G.aoovoo
C ~ QODDOO
4-000000
G. Goooaa
G. Ododao
4 400000
C,gdddod
4 004400

-4 QL3439
-C ~ LTL459
4 ~ J413 } 1

-o.gzsesd
Qaoaod

0 ~ 004000
4 000040
4 ~ 440040
4 000410
C Q44400
4 ~ ooaaao
C 400000
0 Joaaoo
C ~ 044410
C 40 11 0Q
C ~ 044444
4 400960
4 400044
4 ~ O04944
4 414144
G.ggddag
1 ~ 4QQUGU

23 14242 1
4 Q40000
2 363443
4 GGGQGG
C GGGOGO
C GGGGUG
G.laaaoa
4 ~ 0$
23
J-400494
C ~ 440400
C GJ049»
4 ~ 00$1$5
G ~ J03100
C. JDDCI7
1 JQL5LT
1 ~ Odaz 14
Q,QD1659
C.ooaear
C GQQOQD

PKGD
FISH

~UCZ	IR
C 01dQQG

-0 Jargaa
Gddodz

C,GOOOGG
C dogoQC
0 Jdood1
a GOGa lg

-G 000269
-C.aoQZ19
C 000091
0 400041

-C Odaagl
C OOGGG ~
c.ooaadg

-Q gagodr
-C DG0012
G ~ DOOOQG
a aaaaag
4 000004

-U.aoagag
a.doaaag

agooaa
0 adaaac
0 040001
0 QUJQQJ
0 000001
c Dogged
C ~ 000001
0 dadodG
C»GDODQG

-0 ~ QDOGO2
-C 400045
1-Gdgadd

-4 001224
-C 005923
0 442999

-0 000191
-1 oOaaa5
-a OooOLS
-1»044944
G 00000G
C 001000
O ~ ODOQGG
1 000000
0 QOOQOG
1 ~ 000004
1 000001
1 odoaoa

-O.Oddse»
1 000001
CD 040332
0 ggoaoa
CD 404332

359294
a ~ 446299
d JJJQGO
C ~ 31!s99
4 l»2454
r�OGaada
4. Qadggd
G 0000 Qd
G.ler!Ze
0 440004
G ~ Qo 17 1 1
G.GGGS!,a
1-GGJ129
C Q1059L
d ~ 40�23
4 ~ Gd 14 19
4 Q014 jl
G ~ UVL5G5
4 ' J23926
C- JUIZZI
1 400469
i ~ Oai!JOG

a a
4. OOOOQO
1 000041
4 QQQOCQ

044441
0 Ogggaa
4 000004
1 000004
G.dooada
1 auGOag

400014
4,440004
4 4OQOQO
1 Godddg
4 ~ 400010

444411
1 000000
1 ~ JOQQQQ

000044
4 JGJOUQ
4 QQOODO
4 D04444
1- 000044
0 400004
4 ~ 000014
1 Jaddad
0.000041
G. O00444
4 ~ dadgad
d daaagig
Q.gooaad
c Jgagoo
4 Goggdg
0 DGOQCG

-o aaoz93
-c aaa34}

1-043029
0 43L419
1 ~ QQ 1414

Gddlzl
1 aaoaod
G GOOQGO
g.dg gaga
d 000011
1 401011
O.Oaaadc
1 QODQGG
Q.aagaag
c aaooaa
4 000011
1 Oaaaad
C QQOOOIQ
c. caooaa
a.aaaaoa
1 ~ OOJQOD
4 000000
0 099495
4 ZZ}044
C ~ Qgdaoa
C 453461
0.400411
G.QOOOga
4-004044
1 000401
4 ~ 716269
i!. Gad el'9

404144
4 040429
4.0004 9
1 ~ Cool 0 I
4 4044 2'!
4. Jdo l l 'I
G ~ 44469$

40425!
G.gggdaz
g 031141

� Lzs-'135594
o adodaa
c.aoodod
4 GodaOD
4 440000
1 QOQQQD
4 000040
1 ~ GQGOQG
4 ~ 044040
g. ogaooo
4 GQODQQ
4 004404
4 dagddd
4 000000
4 1 dao a a
g gaoaaU
G.ooodao
4 ~ 444000
4 Oai!OQO
4 0040QG
4 ~ 100400
4 000000
4 ~ 444440
4 aaUGGQ
C ~ Cagado
4 ~ 004040
4 040440
a.oooaoo
a. ooaaoo
G 000000
4 ~ 001000
d.OQoaa4
4 000040
4 GOOGQU
C 443922
C ~ Q02455

-0 42 125 l
-J. 142�'9
4 4494'96

-1 ~ OQ!JZC
d 400040
1 GDDOGO

OOOQQQ
4 ~ ddddgg
4 004040
0 ~ 001401
0.40000C
0 Oadadg
G.doooaa
C ~ 400400
G,gdadod

QQQQQQ
1 001411
C GGGGGG
V QOOOQG
0 100263
0 327530
2 149152
1 Qaaodo
Z.ZCSTSR
1-000000
a.ooooog
O.OOOOOG
0 000000

1} 970424
1 ~ QDaadd
a QO! lcs
4 QGLLCS
0 ooa039
C-QQC219
C 040453
C ~ 440259
C ~ 04�}4
4 440526
J,Odd�1
C. 463019

0 000000
o oaooaa
0 aaaaog
0 000000
0 000000
0 OOOQOC
0 000000
0 QDODOD
0,000000
0 000000
D 000000
0»000000
0 OOOOOO
0 440000
a,aaaood
0 d00404
0 000000
0 100000
0 404000
G.GDDGOQ
0 000000
0 QVQDQC
4 000000
1 000400
0 Qooooa
4.04004Q
4 DOQGGD
0,40000G
0 odaaaa
1 000000
1 000400
1 QJIJOQD
4.000000
1 040004

-1 000426
C GQQQ43
4 GUZdDL

-G JGU449
-4 ~ Qodlaa

4 F 400040
4 400004
4 dgaooC
4 400010
U ~ Odoadg
4-140044
0 100001
C ~ Gadada
C. Qgaado
G,gaadgg
r..JOagOG
4,411400
1.100044
4.400004
4 ~ 110444
4 ddoodo
~ ,QQDQQQ

11 ~ 25994!
1 000401
1 104400
C OOQQGG
1 Odddgc
o Goaaac
1 aagoaa
0 404OUC
C ZL4541
d. 004612
1 OZ L}23
0 021324
0.000043
C.dddJAC
4 ~ JUUD56
0 ~ oaaz'14
4 1013rd
G.aoasrd
4 JOO!er
4 469041

9 3$!C53
o acoaaa
a adoooa
0-000000
0 acdaaa
a QO4100
0 010004
o agaooo
a.agoaoa
0 daadaa
0 Qadaoa
1 QGQQDC
0 dgaada
c acaaog
0 ~ 0 10004
1 Jggdad
0 ddigddd
a Oggaaa
Q.ordaoa

QC4100
0 agoooo
Q dcuoaa
1 010000
a ace ogo
1 ~ Q Cdada
g OCQQDO
Q.aaooaa
d ~ 0�10C
0 010000
1 OGODOQ
Q 040044

agadoa
0 0 ~ 0040
1 agvaao

-0 ~ 51534
-0 001373
-o. Loes13
-3- 1693 03
0 444LOI
0 000000
4 010000
O.QCOOGC
0-JQOaad
1 QQQODQ
4 ~ 010000
0 Oadodg
i! ~ QOQOOG
a.aaoooc
~ QCQOOO
J ~ QQOQOO
C ~ 01004C
0 440400
0 004044
4 041040
4 04LS51
4 QQQC99
4 ~ 440411
F 4}9419
4 ~ QLG�0

oaoaoo
4 4COOOQ
0 ~ agddag
1 ~ 040111
4. aaadgg

253,2S41$1

0 004000
0 daaaaa
0 404004
0 Qeaaod
0 ' 400444
DE 000004
0 400444
0 doodad
0 ' 404010
0 000004
o ooooaa
0 ~ Qagodd
0 404044
0 ~ OODVQQ
0 440014
C 100000
0- 004404
o.a44oao
d ~ 104004
0 000400
0,044000
0 ~ 010404
G.aaOOQQ
1 ~ 414000
0 ' 444004
0 444000
4 004040
4 OOQQQO
a.oaooao
4 Gaoaaa
1 004000
1 401044
4 440040
4 ooooao
0 000000
1 000000
Q d00100
0 Godoad
1 aoaaao
a aaaoao
a Goaada
a GagaaO
0 addaae
0 114000
4 Oaaadg
O aaodaa
1 ddddaa
a.oogaao
0 000040
4 000000
0 040044
0 ~ addaga
O oaoaaa
0 Qooaad

0 OQDQQT
4 00000$
0 040001
4 Qaaada
0 ~ 000000
0»000400
0 400000
d 000400

-4 ~ ODOOOT
0 000002
4 QQQOOZ
o oadaao
O.daadao
0 ~ 000000
4 044404
0»daaada
0 400000
0 000000
0 000000
0 100004
0 110041
o.ooadoa
D 000004
0 ooooaa
D 444044
4 ODODdd
4 ~ Qdaddd
4 ~ 000000
4 adoado
4 ~ QQOOOQ
4 ~ 000404
4 ~ 000000
0 000000
4 Oaaoda
4 000240

-9 ~ OOQ419
-4 01250$
0 404005
o oaa}ol

-0 040429
0»000000
0 000040
o-oaodoa
0 Oaaoaa
o oaooaa
0 daaaod
0 104000
1 ~ 0QGQ0Q
a.oooaoo
0 GQOOGO
a aaaaaa
G.OOO062
0 Oddadd
0 000041

-4» Q00222
a 000442

-0 002331
0 003499
0 odazre

-0 Qoaozr



TABLE I - Cant!nvaa

ENTIRDNMENTAL FAcTDR5 PER THOUSAND DDLLARS DF OUTPUT
BY EGDN!Bile 5tcTGR ALABAMA cDASTAL REGICN 1972

1 IEBIE R
I HDDD

FOOD d
KINDRED

CDNSTRUC
T IGN APPAREL

PAPER I
ALLIED CHEMIC PETROL REF

-a. 4 oaaaa'
-4 $2 ~ 727
0 aollil4
o 40004$

-0 000374
4 Daoooo
0 000043

-0 QQQLQZ
O 000014
0 ooo ae
Qa OOIIBS3
0 aooooo

-0~ 0001 a 5
-a.aOOOa2
a~dddaao

-O 000323
0 oooa'94

-4 doooQ2
Q~ODOOOD
0 aoaoaa
0 444400

-0 QQOO59
-O~OMQOQ
0 Ooaada
O.aaaaaa
0 Moaa 1

-Q daooaa
0 000000
0 Qooaoa
a aoaooa
0 oooBoa
4 404040
0 Ddd004
0 daodai

STN CLY I GLS
=It~iim

-0 oraode
a 000031
Qa000033
4 040044
0 000000
0 000040

-0 Q400$$
0 OM424
0 ODQIIZ

-0 aaoaae
0 D44000
0 ~ 0 MOOO
4 400000
Oe 000040
4 152234
C 400004
4 000000
4 aooaaa
o 400040

-0 ' QD5424
0 400002
ILedaooao
0 oooaoo

~ 400143
0 000040
4 DQOBOD

-4 Qd$272
0 400400
Oaooodoo
0 000440
4 000004

-4 003442
0 000040

PRINTIVC
4 404129

-4 $42153
4- 402175
4 QOOZSZ

-4 ~ 000044
-4 QQ4043
-4 aoalee
-D oOO514
-C Ooaolr
4 DOOSSI
4 DQQI44

-4 ~ 401493
0 416444
c oooaaa

-4 400002
-D Q9257 ~
-o.aaazaB
-0 ~ oaoooa
-4 DQO439
a aooooo

va ooooao
-D.QOQOle
-a oaaooo
a goaaoa

-4 ~ 000003
Oeaaoaa2
0 000000
4 000020
4 dooooo
Q 040000

-O 000002
-0 401967
D 011241
Q 000071
4 0046!.4
4 D21$3'5

-4 409'Tla
-4 QOD900
� DE 0003S3
4 ~ 000034

4 043541
0 40d522

-0 045927
Oea00539
0 QOOIS3
O Coadoa

-0 41$49Q
007 ~ 59
031532

L 042344
4 000912

W+004I49
-4 446253

0 02S439
-o-OoZoel
a QOQDOO
4 DQQQCB
CD 4043D2

-0 QQ3330
-4 aalaje

4 0QOOQQ
C Qgaodd

-4 449111
a-0215 IB
a QQ2331
0 O23$49
5 d22302
0 44601d
c DQMDQ
4 ~ 571445
a 4aaral
4 goaoaa
4 000004
a 004000
a 113616
4 QQZ244

Q12732
-a 0 19299
-a CC1254
4 QQQQ4D
4 aaaaaa
o aaaaaa
G.oaaaaa
G Mgaad
4 ~ JGDOQC
4 DCDQQG
a Daaaaa
a ~ DGD464
o.aaooaa
4 ooo464
C SCSD53
D 402 T34
4 Jaaaaa
I.alrr26
4 DD57ar
4 ~ QQJQDQ
D Daaaoa
4 Jaaaaa
4 acafee
4 ' acQoac

-ILi Oa4004
0 QA5554

-4 041941
0 000000
0 004404
0 OODQOO

-Oao05225
-0 005$$$

0 000040
0 ~ 400400

-4 416403
4 400230
0 047936
4 006144

454244
Q.OBZOaa
0 aooa04
1 55d2$4
I 799910
0 400000
Oa 4M040
0 ~ 000004
I 4$T47T
0 OOMOO

-4 14Z009
0 114$0$
0 011414
4 QQOOQD
D 000004

-4.024ree
-4 ' QQ7L29

0 Oaaaaa
4 ~ oooaao
4 400000
4 441424
0 QD4439
$ 413499
0 Dj 793$

093135
OiOSQ953
a 000400
0 449279
4~$65445
a daooaa
a aooaoa
a aaaaoa
4 4214
0 QODQDQ

D.DD LU48
4 ~ 44014'I
4 ca4497
C.ua4244

c Daa r45
C ~ JDO43O
C-CDD365
G.004339
4 441643
a Q04357
C Qoo'V7
C Dggrsa
C- D3D750
g. Gojree
C UDQ321
D Doaoga

a ~ aara09
4 ~ ado37$
4 Qaazee
4 aaa334

o.ooroea
0 D04292
4 400327
4 ~ 4D0246

a 001431
a-044457
0 oaaOeO
O OQDZ17

L 40$241
0 400345
4 D00294
4 ~ 40425Z

a DD3572
a.Oa562$
4 DDQO93
4 44143$
4 ~ 42�42
4. O C9449
I!.ag2449
D aCOOaa
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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 economic-

environmental relationships within a broader range than just the year

1972. This time range is generally accepted to be between five and ten

years depending on the rate of change in technology and the diversifica-

tion of the product mix in the economy. Thus, given the dollar amount 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 j .05! �,837! +

�,837! ]�.768! = 19,137.107 tons of carbon monoxide in 1980.

Environmental Interde endence

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 economy  i.e. to Federal 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 i~pact 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 involved

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 considerations. One pitfall

that many uninitiated users of I/O analysis fall into is that economic

growth almost always can be shown to lead to economic benefits. Single-

case economic impact analysis 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 alternative

from a selection of good ones. However, the combi~ation of environmental

and economic analysis helps reveaL the positive/negative tradeoffs not

apparent in either one by itself.

Tables 10 and Ll were constructed using the information on sales

to final demand by sector from Part I of this study and the environmental



TABLE 12

COMPARISON FACTOR PET FOOD PLANT RESORT COMPLEX

$4,655,593.00 $7,007,684.00Total Cost

$ Income/$ Cost

Employment/$mil Cost

Tons BOD-5/$mil Cost

Tons Particulates/$mil Cast

Tons Solid Waste/$Mil Cost

MGal Process Mater/$mi1 Cost

Thou KWH Electricity/$mil Cost

Acres Land/$Hil Cost

Technicians Required/$Mil Cost

1.071.28

153. 79 99.46

5.57 1.89

12.9315. 76

606.71

32.57

53,365.03

2, 814. 35

464.50

14. 30

40,713.33

1,753.14

2.25 1 ~ 98

COMPARISON OF IMPACT OF PET FOOD PLANT AND RESORT COMPLEX
ON REGION: EXAMPLE EXTENDED TO INCLUDE

SELECTED ENVIRONMENT FACTORS
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interdependence matrix  Table 9! from Part II. 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 also gener-

ates higher waste loads and resource uses in all seven environmental

categories. The regional planner 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 various

polluting factors that will be generated.

Other uses of economic-environmental input-output studies have

been suggested by Blaylock and Jones [4], Loehman and McElroy [23j, 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 proj ected the environmental repercussions which would ac-

company an increase in output equivalent to that which would be necessary

to achieve: �! regional self-sufficiency in certain candidate sectors,

�! regional export potential in other sectors, and �! the attraction

of new industries.

Loehman and NcElroy [23j 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 �2

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 r gion. 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 region.

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 pollution

parameters since the two are so functionally related. Water 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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