80T

PRICE QF PERMIT

0.0
\%58.90
195.66
222.45
220.14
246.55
252.06
323,50
35G6.16
368,23
2¢2,70
423.36
435,45
510.71
537.87
615,78
T740.76
749431
759.73
8co.67

Table ¢-6

AGGREGATE DEMAND SCHEDULE FCR RUN

DEMAND,LBS/DAY

13624.00
12612.0¢C
11741.326
11€12.€¢€
11545.30
11414.00
11245.80
10291.33
10CE1.6G6
9G637.02
G881,14%
9734.00
9410.G2
5188,24
8652.81
8127.8C
6776.79
6€684.321
6158.23
5345.38

1 GF THE MCHAWK PERMIT SYSTENM SIMULATICN

PRICE DOF PERMIT

880.07

357.83

982.68

992.19

99¢€.0¢€
1167.62
1222.217
1362.84
140G.44
1536.50
1616.14
1952,21
1957.57
21¢E.1¢8
2214.97
2240.1C
208&7.10
3245.83
2G¢4.91
4533.98
£402.06

DEMANG ,LBS/DAY

5176442
4195.71
3E61.94
3752.03

+37CC. 65

2640.,16
2433.66
2216.12
2141.01
1¢C3.50
1807.75
1265.G4
1220.39
1058.176
1C21.01
1005.13
€47.02
838.33
133.CC
712.00
€51.00
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RESPUONSES OF BIDDERS FOR RUN 1 OF THE MOHAWK PERWIT SYSTEW SIVULATICN
NUMBER I1SSUFD= 4000, TERM=x 5§ YRS UNIT=LBS/DAY BOD .
MARKET CLEARTNG PPICE=% GT72.%9
PEAMITS RCUGHT cLsT TREATMENT LSy TOTAL COST
POLLUTEFR L3S/DAY $ LBS/DAY $ $
TLICN 601.62 585657 .19 43538.,08 656575.63 1282632.00
FT PLATIN 277 .22 266726428 46C2.78 546596.56 816322.94
CANAJIHARTE 655 .35 637¢656.75 5344 .64 7957C1.25 1433358.00
HERK IMEP 295,2¢ 237267. 44 1914.65 54G654.41 342321.81
LITTLE FALLS 514.£€9 500783.¢9 3815.321 1046460.00 1550243.00
ROME 6SL .13 677381.00 7093.81 1223471.0C 19008%2.0C
ST JCENSVILLE 50R.C4 494213,64 3771.%6 587485.31 1081799.00
UTICA 451.2¢ 439(C56.19 28378.75 2944244 .00 3383400.00
TOTALS 40C2.C0 389154C.CO 5G6615.68 7898587.00 117990927.00
LBS/0DAY $ /YR LRS/CAY ¢/YR $/YR

TLUION 671.52 154495.88 4358.C8 1838¢1.506 338357444
FT DLAIN 277.22 71153.56 4902 ,78 144191.69 215345.25
CANAJOHARLE 655,26 163213.31 5344 .64 2C06SC5.31 376118.62
HERKIMER 295,25 75€6CT. 725 1914.¢5 14466.53 90304.13
LITTLE FALLS 514,.€6G 1321C6. 21 3815,31 276846 .65 408653.00
ROME 696.19 178£92.55 7Cs2.81 322150.¢&3 501443.16
ST JCFNSVILLE 508 .C4 130:6G.€3 2771.%6 ) 154678.13 2853717.75
uriIca 481,25 116822.63 28378.75% 776715.5¢ 892538.1¢
TOTALS 40N07.00 1C26€90,69 59619.68 2083746.CC 3110436.00

TOTAL NATIONAL

INCOME COST=4

5144286.CL/YR



Table 6-8

RESPONSES CF BIDDERS FOR RUN 1 OF THE MCHAWK PERMIT SYSTEM SIMULATICN

O0TT

NUMBER ISSUER=  2900. TERM= 5 YRS UNIT=LBS/DAY BOD
MARKET CLEAPING PRICF=$1496.560
PERMITS ECUGHT cesT TREATMENT ccsT TOTAL COST
POLLUTER LBS/CAY $ LES/CAY $ $
rLICN 277,55 565162405 4622.44 $15€57.88 1540859.0C
FT PLAIN 262,75 393266, 31 4917 .21 564415.25 957781.56
CANAJOHAP TE 316,62 504152.00 5663.17 1185C71.0C 1693263.00
HERKIMER 245,89 368C65.69 19€4.11 117727.00 485792.69
LITTLE FALLS 47.C0 70354419 4223.00 1550027.00 1620381.00
ROME 140.00 209565.75 7650.00 18335¢1.00 20435264 C0O
ST JUHMSYILLE 301.¢¢ 45158400 3578.05 8416596444 1292980.00
UTICA 288.00 431106.75 28542.C0 3105C67.C0 3536173.00
TOTALS 203.C0 2593 194. 60 61619.99 10177562.00 12171755.¢CC
: LRS/TAY /YR LBS/DAY $/YR $/YR

ILICON 377.5¢ 145035, 25 462244 2573288.31 406477.56
FT PLAIN 262,75 103769.69 4917.21 148652.25 252661.94
CANAJIHAQTE 336.62 133C05. 44 5662,17 312€75.54 446681.38
FERK IMEF 245. €S 57C55.28 1964 .11 31056 .29 128151.63
LITTLE FALLS 47.C0 18555, 28 42€3.C0 408895.88 427455.25
ROMF 140.C0 55283.28 7550.00 483757.44 539080.69
ST JCRNSVILLE 301,65 116233.00 1578.C5 222117.54 341350.94
uTICA 292.00 113725.56 28542.C0 819114.19 932839.75
TOTALS 20c0.c0 7891760, 44 €1615.S9 2684538.00 3474698.00

TOTAL NATIONAL

INCOME COST=¢

644G6094.00/YR



are BOD permits, and the narket-clearing price of the pernits
(the price at which the total demand for pernits is 2000)
is $972.99. Thus each permt costs $972.99.

Colum 1 of Table 6-7 lists the names of the eight
municipalities twice. The top list refers to the data in the
top half of the table. These data are the permt, discharge
and total cost anmounts corresponding to run 1 of the nodel
For exanple, in sinulation run 1 colums 2 and 3 indicate
that Utica buys 451.25 effluent permits at a total cost of
$439,056 (which, to four significant figures, equals $972.99
X 451.25). Colum 4 shows the total effluent reduction of
Utica is 28378.75 pounds of BCOD per day. Total treatnent
costs for Uica are $2,944,344 and are given in colum 5
of Table 6-7. The total costs that are borne by Uica are
the treatment costs plus the cost of buying the permts.

These are equal to $3,383,400 and are given in colum 6.

The bottom half of Table 6-6 gives the sane information
as the top half with one inportant difference: the cost data
are annualized figures rather than total anounts. Thus, the
cost of permits for Wica is given in colum 2 as $115, 822. 63
per year. This is the five-year annuity that $439,056 wi |
purchase at an interest rate of 10 percent per year. Sim-
larly, the lower half of Table 6-6 gives Uica s annualized
treatment and annualized total costs as $776,715.56 per year
and $892,538.19 per year respectively. These are given in

colum 5 and 6. (It should be noted that the data given in
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Table 6-7 and in all such tables in the text and in the
appendi ces are accurate to, at nost, four significant

figures.)

The final line of Table 6-7 gives the total national
income cost for run 1. This is the sumfor all nmunicipal-
ities of the annualized value (at a discount rate of 7 per-

cent per year) of unsubsidized treatnent costs.

In this section, the conputer runs are discussed and
conmpari sons made anong them  However, except for Tables 6-5,
6-7 and 6-8, only summary data are presented in this section
Most of the data fromthe conputer runs are relegated to
Appendi x A Appendi x A contains the aggregate demand nunbers
and the response data for each of the 27 conputer runs. For
7 of those runs, there are also graphical demand curves given

in Appendi x A

Table 6-9 provides a summary of the conputer runs. That
tabl e contains the nmarket-clearing price, annualized treatnent
and permt costs, annualized total costs, and annuali zed
national income costs for each of the computer runs at both
permt supply anmobunts. National income costs are defined as
the present value of the total unsubsidized treatment costs
associated with each permt program The discount rate for
national incone costs is taken to be 7 percent per year:

the cost of the permts and the reduction in costs due to
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Total Subsidize Total Per
Market Treatment Costs to Costs t
Price Dischargers Dischargers
(8) (81000's/year) ($1000's/year)
973 2,084 1,027
6,885 5,113 2,363
973 2,084 1,027
233 2,084 1,027
1,577 2,084 1,027
1,952 2,084 1,027
641 1,461 677
863 2,364 1,154
989 2,136 1,043
1,096 2,332 1,155
566 306 149
600 1,813 633
1,020 1,845 664
1,317 1,874 693
1,546 3,337 1,631
1,327 2,823 1,400

Table 6-9

Dischargers
($1000's/year)

3,110
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Table 6-9 (continued)

Total Subsidized Total Permit Total Costs Unsuggggized
Permit Market Treatment Costs to Costs to to National

Run Supply Price Dischargers Dischargers Dischargers Income Costs

No. (1lbs.) (S) ($1000's/year) ($1000's/year) ($1000's/year) {($1000's/year)
1 2,000 BOD 1,497 2,685 790 3,475 6,449
2 2,000 BOD 9,485 6,448 1,628 8,076 6,448
3 2,000 BOD 1,497 2,685 790 3,475 6,449
4 2,000 BOD 359 2,685 790 3,475 6,449
5 2,000 BOD 2,426 2,685 790 3,475 6,449
6 2,000 BOD 3,003 2,685 790 3,475 6,449
7 2,000 BOD 854 1,839 450 2,289 6,448
8 2,000 BOD 1,279 3,028 855 3,883 6,449
9 2,000 BOD 1,576 2,736 831 3,568 6,555
10 2,000 BOD 1,837 2,926 967 3,893 6,948
11 500 BOD 1,797 467 237 704 1,119
18 2,000 BOD 799 2,186 422 2,607 5,066
19 2,000 BOD 1,396 2,241 454 2,695 5,174
20 2,000 BOD 1,861 2,291 489 2,780 5,277
24 2,000 2,298 4,276 1,212 5,488 6,449

25 2,000 BOD 2,075 3,660 1,095 4,754 6,449
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Table 6-9 (continued)

Total Subsidized Total Permit Total Costs Unsuggggized
Permit Market Treatment Costs to Costs to to National
Run Supply Price Dischargers Dischargers Dischargers Income Costs
No. {1lbs.) (8) ($1000's/year) ($1000's/year) ($1000's/year) ($1000's/year)
12 35,000 BP 105 2,171 970 3,141 5,040
13 35,000 BP 683 5,023 2,053 7,076 5,023
14 35,000 BP 105 2,171 970 3,141 5,040
15 35,000 BP 170 2,171 970 3,141 5,040
16 35,000 BP 211 2,171 970 3,141 5,040
17 5,500 BP 85 506 123 629 1,207
21 35,000 BP 74 1,635 681 2,316 3,808
22 35,000 BP 121 1,695 692 2,387 3,904
23 35,000 BP 156 1,751 716 2,466 4,005
26 35,000 BP 144 3,438 1,328 4,766 5,044

27 35,000 BP 129 2,966 1,196 4,162 5,074



STT

Table 6-9 (continued)

Total Subsidized Total Permit Total Costs Unsi§§?éized
Permit Market Treatment Costs to Costs to to National
Run Supply Price Dischargers Dischargers Dischargers Income Costs
No. (1bs.) (3) ($1000's/year) ($1000's/year) ($1000's/year) ($1000's/year)
12 70,000 BP 80 1,360 1,469 2,829 3,581
13 70,000 BP 510 3,331 3,062 6,393 3,331
14 70,000 BP 81 1,347 1,505 2,852 3,505
15 70,000 BP 129 1,360 1,469 2,829 3,581
16 70,000 BP 160 1,360 1,469 2,829 3,581
17 11,000 BP 77 389 225 614 974
21 70,000 BP 58 1,047 1,072 2,119 2,471
22 70,000 BP 97 1,077 1,108 2,185 2,523
23 70,000 BP 125 1,106 1,154 2,260 2,586
26 70,000 BP 113 2,248 2,087 4,336 3,462

27 70,000 BP 105 1,895 1,948 3,843 3,508



subsidies are not included in national incone costs since
they represent a transfer of funds rather than the expendi -
ture of real resources. The annual i zed national incone

costs, A are determined by the standard fornmula:
A = Tr/[1-(1+r) 7]

where r is the discount rate (= .07 per year), T is the total
present value of treatnment costs, and n is the nunber of years
of the pernit term It should be stressed that because of

t he assunptions regarding the responses of polluters (piece-
wi se |linear demand curves) and the costs incurred by them

the conputer results provide only approxinations to the
responses that would actually be made by cost-mnim zing dis-
chargers. Additionally, the uncertainties of the quantities

of future permt issues and of their prices are neglected.

In spite of these sinplifying assunptions, the output
of the sinulation nodel is hel pful in assessing the general
characteristics of the effluent permt system In order to
facilitate the conparison anong different runs of the sinmnu-
| ation nodel, the cost data have been transforned into annua
terns. Runs 1 and 2 provide standards of conparison for the
remai nder of the BOD sinulations. Run 1 represents the con-
ditions that hold in the Mhawk in terms of the present
subsidy rates and the |ower bound on treatnment schenes. A

90% capital cost subsidy is provided--75%fromthe federal

117



government and 15% from New York State--and a 30% operating
cost subsidy is provided by New York State. Run 1 is made

for 5-year permts.

Run 2 is of interest because it provides an approxi ma-
tion to the least-cost (in ternms of national income costs at
a 7% discount rate) system of waste treatment. The cost
figures for run 2 are considerably greater than those for
run 1 because they are conputed with a zero subsidy |eve
and a 7% discount rate in accord with the definition of nationa

i ncome costs given above.

The inportant figure for conparison that run 2 provides
is the least-cost figure for national income costs. This run
equates the marginal national income costs of different pol-
luters subject to the restriction on the total waste dis-
charges. Thus the result is the least-cost treatment config-
uration and a permt price that represents the "shadow price"
of the effluent discharge constraint. That is, in run 2 the
price of the pernmt represents the increase in national incone
costs necessary to achieve the reduction of an additiona
pound of effluent when that effluent is reduced in the |east-
cost manner. The associated treatnent configuration is of
interest as a standard of efficiency. Run 2 can be conpared
with run 1 and runs 3 through 10. Since runs 11, 18, 19
and 20 involve different permt supply levels, they are not

conparable to runs 1 and 2.
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Runs 12 and 13 are the correspondi ng conputer sinulations
for BP. Thus, they provide a standard for conparison with
the other BP sinulations. Run 12 represents the present
Mohawk conditions in ternms of subsidy rates and the | ower
bounds on treatnment schemes. Run 13 is the |east-cost solu-
tion in national incone terms. Runs 12 and 13 can be com

pared with runs 14, 15 and 16.

The nmost striking thing to note about the conputer results
is the national income cost colum. The pernit systens, by
and large, provide for waste treatnment at a cost |evel that
is less than one-half of 1%greater than the | east-cost
method. This attests to the relative efficiency of the permt
system as a water pollution control tool. In fact, run 7 closely

approxi mates the |east-cost method.

There are other factors to note. First, permt costs are
significant: they are often the same order of magnitude as
treatment costs. That is, polluters nmust often pay al nost
as much for effluent permts as they do for treatment of wastes.
The unit permt costs is also high; in alnost all cases, it

exceeds $100.

The primary differences anong the unit cost of the per-
mts for different conputer runs are accounted for by the
difference in the length of the permit term A 5-year per-
mt naturally costs less than a 10-year pernit. Indeed, the

only difference anong conmputer runs 1 and 3 through 8 is the
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permt price. Responses in terns of treatnent and the nunber
of permts purchased remain the sane due to the assunptions

regarding the cost functions.

In spite of the high permt costs, the system need not
be excessively expensive for dischargers. Above, two nethods
for alleviating the cost burden are suggested. First, an
initial allocation of permts can be made with a subsequent
auction and nmarket. Second, the costs of permts can be
subsidized in the sane manner as the costs of treatnent. The
| atter course of action inproves the efficiency properties of
the system by assuring the desired equality of marginal treat-

ment costs anong pol | uters.

At present there is a discrepancy between subsidies for
capital and operating costs. This leads to a distortion in
the capital/operations expenditure mx and a consequent |o0ss
in efficiency. Run 7 was designed to test the magnitude of
that distortion. In that run the capital and operating sub-
sidies are both 75% The results show that equalization of
the two subsidy levels does |lead to sone efficiency gains--
the resulting treatment configuration is a closer approxi-
mation to the least-cost system The gains are not, however,
significant: national incone costs are reduced only 0.6

per cent .

The approximation of run 7 to the treatnment configuration

of the least-cost nethod is better than that of run 1. In
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run 1, even though the national income costs are close to the
| east-cost nethod, in some respects the distribution of treat-
ment duties differs significantly fromrun 1. In fact, Wica
buys less than half as many permits in run 1 as in run 2.

This does not result in significantly higher national income
costs, but it does affect the distribution of costs anong

pol | uters.

The striking uniformty of the national incone costs is
not surprising in viewof (a) the nature of the pollution con-
trol costs used in these exanples, and (b) the high m ni num
l evel s of waste reduction required of all polluters. The
pol lution control costs are all based on waste treatnent
only and on existing technology for waste treatnment. In
cases where other control nethods such as process nodifica-
tion are admtted, a pernmit program wll allow additional
national efficiency savings to be achieved. Simlarly a
permts program would allow efficiency savings to be cap-
tured in the future through the use of advanced treat nent

t echnol ogi es.

The constraint that all polluters nust achieve a |eve
of waste reduction equivalent to secondary waste treatnent
markedly limts the efficiency savings that can be achieved
by a permt system (or any control nechanisn) since it limts
the degree to which differential treatnent costs can be

avoi ded. Beyond the secondary waste renmpbval range (tertiary
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treatnent levels), the marginal treatnment costs to the differ-
ent polluters in the case examned do not differ markedly.
This is a result of the relatively small economes of scale
exhibited by tertiary treatnent as opposed to primary and sec-

ondary treatnent.*

Hence, at the high mninmumlevel of waste reduction called
for inthis nodel, total costs are sinply not significantly
affected by the nodel's reallocations of waste treatnment anong
di schargers. This fact mtigates the efficiency advantages of
the effluent permt nethod, and nust be considered in eval uat-
ing this pollution control nethod. Relaxing the constraint to
require lower mninumtreatnent |evels wuld, of course, allow

additional efficiency gains under a permts method.

The bidding for effluent permts need not be limted to
di schar gers. An environnental action group, for instance,
m ght wish to purchase permts in order to keep themoff the
market and thereby inprove water quality. This option is
di scussed in Section 2; runs 9 and 10 of the sinulation node
were made including such a market participant (the hypot het -
ical "Society to Cean Up the Mhawk"). The assunption was

made that the associated demand schedule is dictated by the

*These relative scale economes are presented in Appendi x B.
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sum of noney available for the purchase of permts. Stated
differently, the elasticity of demand for permts is assuned
to equal 1 for this market participant. Thus, if $100, 000
is available for buying permts, 1,000 are demanded if the
price is $100 per permt, 500 are demanded if the price is
$200, etc. Run 9 is made assum ng that the environnental
group has $200, 000 avail able for the purchase of permts and
$1, 000, 000 is assumed available in run 10. The effect of
the added demand on the narket can be seen by conparing runs

9 and 10 with run 1.

The increase in demand for permts resulting fromthe
addition of the environmental group drives the price of
permts up. The national income costs increase because the
environmental group has w thdrawn sone pernmits from the nar-
ket. Although the national inconme costs are higher, this
situation is not necessarily inferior to the ones represented
in the other conputer runs. In runs 9 and 10 the costs are
hi gher, but the water quality is also better. Total dis-
charges are decreased from5 to over 25% There seens little
reason to deny this group participation in the MEP market.

Its rights should be equal to those of a polluter and market
participation by such a group can help to mtigate the poten-
tial problens of market manipulation. Further, if the permts
are of greater value to the polluter than to the environnen-

talist, the polluter can buy them back.
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Si nmul ati ons of Market Mani pul ating

The sinulations thus far described are nmade assum ng that
each polluter is a price-taker who disregards (or is unaware
of) the demand schedul es of others and disregards its own
effect on the price. In light of the fact that sone of the
anticipated problems of the MEP system are related to the
possibility of manipulating the market, it is interesting to
expl ore the consequences of assuming that one of the Mhawk
dischargers is a price-naker, rather than a price-taker. The
primary notivation of the price-maker is still assumed to be
an interest in mnimzing costs. However, unlike a price-taker
the price-maker realizes that the anount that he demands affects
the ultimate price of the pernits in the market. For the nar-
ket simulations the price-naker is assuned to know the aggre-
gate demand curve of the other dischargers. Thus, the other
di schargers act as price-takers and the price-maker knows
their demand schedul es. The price-naker takes advantage of
this information by submtting bids for permts in a manner
that results in the price/quantity conbination that mnimzes

the price-maker's costs.

This approach is slightly different from the textbook
duopoly solutions because of the fixed-supply character of the

MEP system6

Since the supply of permts is fixed by the
regul atory authority, the price-maker cannot manipul ate the

total market-clearing quantity. Instead he can affect only
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the price and his share of the total quantity. At any given
price the price-takers demand a certain quantity of permts
depending on their treatnent cost schedul es; the price-maker
assumes that he nust purchase the remaining permts at that
price. He thus strives to fix the price at the point nost
advantageous to him the one that results in the best possi-

ble price/quantity conbination under the given circunstances.

In the extrene case of the nonopsonist--a single price-
taker with no other market participants--an ongoi ng narket
is, of course, not a possibility. If the regulatory authority
attenpts to institute a conpetitive bidding process, the
nmonopsoni st will end up with all of the available permts
at (alnost) zero price. (As Rose points out, this will not
be true if the supply schedule of permts has elasticity
greater than zero, i.e., if the supply of permts is not
fixed at a prespecified level.) Consequently the MEP system
l'ike any market, makes little sense if there is only one

partici pant.

Two price-nmaking situations are exam ned using the Mhawk
data. In the first, Wica is assunmed to be the price-nmaker
while all other cities are assumed to be price-takers. The
situation for both BOD permits and BP permts is sinmulated.
These sinulations correspond (in terms of the basic input
data) to conputer runs 3 and 14. Price-maki ng responses were
computed with BOD and BP permt supplies at 2,000 and 35, 000

pounds per day respectively.
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The results of the sinmulations indicate that the effect
of UWica's behavior is mnimal. A conparison with the responses
of conmputer run 3 with the price-nmaking results reveal s that
in the case of the BOD permts, the outcone is the sane
whether Wica acts as a price-taker or as a price-maker. There
Is no neasurable difference in the price of the response of
di schargers; Uica's price-fixing power is effectively nil.
This is due to the shape of the treatnent cost functions and
the fixed supply of permts. If Uica tries to |ower the
price of the permts, then that city's share of the pernmits
drops so nmuch that the savings realized fromthe |ower permt
price are washed out by the higher treatnent costs. Simlarly,
an increase in the permt price does not provide Uica wth

enough extra permts to nmake that course of action profitable.

Utica does gain slightly in the BP permt situation. A
conparison of the price-making responses with the responses
of conmputer run 14 is given in Table 6-10. The values in that
table represent the differences in responses between the
price-taking and price-making situations. Thus, for exanple,
the permt price is $5 lower and Uica' s total costs (colum 6)
are $44,000 lower in the price-making situation than in the
conpetitive situation. The nunbers of Table 6-10 are snal
relative to the total figures and it appears that Uica does
not carry nuch weight as a potential price-maker. The effect

on the national income costs of pollution control is
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Tabl e 6-10

D fference Between the Results with Uica as

Permt price difference = $5
Total Cost Differences
Permts
Bought Cost Tr eat ment Cost Tot al Cost

Pol | ut er (Ibs. BP)  ($1000's)  (lbs. BP) ($1000'9S) ($1000' s)
Fort Plain 17 -7 17 2 -9
[Iion _ 12 -10 12 -1 -11
Canaj ohari e 14 -11 14 -1 -12
Her ki mer 83 -3 83 -9 -11
Little Falls 274 -11 274 -28 -39
Rone 92 -24 92 -9 - 33
St. Johnsville 9 -8 4 -1 -9
Utica 503 -104 -503 60 -4

TOTAL 0 -177 0 9 - 168

Annual i zed Cost Differences ($100's/ Year)
Nat i onal
Perm t Tr eat nent Tot al | ncome

Pol | ut er Cost Cost Cost Cost
Fort Plain -19 -3 -22 -72
[I'ion _ -27 -1 -28 -60
Canaj ohari e - 28 -2 -30 - 68
Her ki mer -7 -22 -29 -44
Little Falls -28 -72 -100 -195
Rone -62 -22 -84 -110
St. Johnsville - 20 -1 -21 16
Uica -272 16 -109 532

TOTAL - 462 - 388 -423 84

Pri ce- Maker

and the Results of the

Conpetitive Solution (Run 14)
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negligible. They are increased by $9,000--1ess than one-

fifth of 1% -due to the price-making activity of Ui ca.

The second price-nmaking sinulation was nmade with only
two polluters in the system Fort Plain and Ilion. This
was a test to determ ne whether the effects of price-nmaking
are greatly increased with fewer market participants. The
results for the BOD permits are given in Table 6-11. The
first part of the table gives the responses when Fort Plain
is the price-maker and Ilion is the price-taker. The opposite
situation is given in the second part of the table. Table
6-12 is taken from conmputer run 11 with both Fort Plain and

[lion as price-takers.

The effects of price-nmaking are significant in this two-
participant situation. The price of the permt varies from
$749 to $1,797; consequently, the use of the price as a signa
for resource allocation is severely distorted. The variances
in treatnent levels and treatment costs, although not as
great as the variance in permt price, are significant. The
variance in total costs is great, and provides a great incen-
tive for price nmanipulation. The national income costs for
the three situations depicted in Table 6-11 and Table 6-12

do not vary as nuch

These results seemto confirm the earlier conclusions

with regard to the problens of narket size. The dangers of
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Table 6-11

Ilion and Fort Plain as Price-Makers

500 BOD issued

Response with Ilion as Price-Maker

Price = $749.31
Permits Cost Treatment Cost Total
Ilion 217 162,600 4,783 1,245,988 1,408,588
Fort Plain 283 212,055 4,897 541,295 753,350
500 374,655 9,680 1,787,283 2,161,938
Annualized
Costs Permits Treatment Total National Income
Ilion 42,789 327,891 370,680 763,616
Fort Plain 55,804 142,446 198,250 351,923
98,593 470,337 568,930 1,115,539
Response with Fort Plain as Price-Maker
Price = §1,745.00
Permits Cost Treatment Cost Total
Ilion 268 467,660 4,732 1,153,293 1,620,953
Fort Plain 232 404,840 4,948 625,438 1,030,278
500 872,500 9,680 1,778,731 2,651,231
Annualized
Costs Permits Treatment Total National Income
Ilion 123,068 303,498 426,566 718,669
Fort Plain 106,537 146,589 271.126 395,956
229,605 468,087 n 697,692 1,114,625
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mar ket distortions and mani pul ations are greater wth few
nunbers of market participants. |t is encouraging to note,
however, that with the eight cities of the Mhawk there appears
to be little danger of price manipulation by a single polluter.
This in spite of the fact that Uica' s waste |oad (in pounds

of BOD) conprises a significant percentage of the total river

basi n | oad.

A Conparison with Effluent Charges

In the report, "Effluent Charges: |s the Price Right?",
the Mbhawk data were used to examne the characteristics of
an effluent charge system Sone of the results of the nodel
used in the effluent charge report are presented here in
order to facilitate a conparison between the effluent charge
and the MEP systens. Table 6-13 summarizes the results for
both control systens when the pollutant is BP and the tota
allowabl e river basin load is 102,300 |bs/day. (This is the
case reported on page 103 of "Effluent Charges: |Is the Price
Right?") In the effluent charge nodel the discount rate is
6 percent per year. The sane rate was used to generate the

effluent permt results given in Table 6-13.

From the examnnation of Table 6-13, it can be seen that
the distribution of treatnment duties anong polluters is sim-
lar. In fact, the primary difference is the results arises

due to the nature of response to the effluent charge. The
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Table 6-13

The MEP Sinulation vs. the Effluent Charge (EC) Mde

Fraction of BP D scharged

BF/EFI)?ermve(%C I\/EItDO R velrEC
Ft. Plain 571 . 572 7,418 7,400
[lion . 485 . 488 9,813 9,753
Canaj ohari e -508 . 505 9, 627 9, 682
Her ki ner . 586 . 495 3,197 3,895
Little Falls 476 476 7,667 7,659
Rorme . 416 . 419 18, 132 18, 041
St. Johnsville . 496 . 500 7,164 7, 106
Utica . 627 . 700 39,282 31,615
Total Discharges 102, 300 95, 150

Notes: Results of effluent charge nodel are for a single
river basin charge of 3¢ per Ib. Discount rate is
6 percent per year. Subsidy rates are 90 percent
and 30 percent for capital and O8M costs respectively.
Term of permts is 5 years.
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response to the effluent charge is difficult to contro
preci sely--thus the total discharge is 95,150 |bs/day
even though the target amount is 102,300 |bs/day. Mpst

of this difference cones at Ui ca.

The nost inportant point of conparison between the MEP
and the effluent charge systens is the total national incone
costs. The total cost for the MEP systemis $4,270,000 per
year while the total cost for the effluent charge systemis
$4, 405,000 per year. In part, the |lower costs of the MEP
systenms are due to the difference in total discharges that

resulted in the two nodel runs.

The conparison between treatnent |evels and costs shows
that the MEP and effluent charge results are simlar. The
efficiency gains of the MEP system are inportant, but per-
haps not so inportant as the lack of uncertainty in the
adm ni stration of the MEP system |f conpliance to a MEP
systemis secured, then the total river basin discharges wll
not exceed the nunber of permts issued. In contrast, the
response to the effluent charge is uncertain--a charge |eve

may result in less than the anticipated waste treatnent.
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NOTES

1 The choice was influenced by the availability of data.
Met a SYsterrB I nc used the Mhawk Valley for a case study
on effluent charges for the Environnental Protection Agency.

Appendices A and D to "Effluent Charges: Is the Price
Right?" (Meta Systens Inc, Canbridge, 1973) detail many
of the data used in this section of the permt study.

2 See "Effluent Charges: |Is the Price Right?", Tables B-1,
B-2 and B-3.

3 See "Effluent Charges: |Is the Price Rght?", Table B-8.

Y See "Effluent Charges: Is the Price Right?", Appendix D,
pp. D-41 through D-45, for derivations of the scaling factors.

See Section 2 of this report.

BP = 1.47 BoDp,. + 4.57Nt + 30 Pt, wher e Nt = total fixed

5
nitrogen concentration, P_ = total phosphorus concentration.
See "Effluent Charges: IE_the Price R ght?", Appendix D,

pp. D45 through D46 for justification.

6 _See Marshall Rose, "Market Problems in the Distribution of
Em ssion R ghts" in Water Resources Research, Vol. 9, No. 5,
(Cctober, 1973), pp. I13Z2-1144 Tor an exam nation of the
possibilities of market manipulation in the distribution of
emssion rights. Unlike the case presented here, Rose deals
primarily wth regulatory authority that has a damage function
and seeks to arrive at the optimal quantity and price of the
pernits.
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Section 7
Legal and Administrative |ssues

In this section the | egal and adm nistrative issues
surrounding the use of a marketable effluent permt system
are discussed. These issues include the constitutional and
tax aspects of a MEP system as well as the best course to
pursue with regard to enabling |egislation and adm nistration.
The relation of the National Pollutant D scharge Elimnation
Systemto the MEP system and the probable admnistrative

costs of the MEP system are discussed here.

The Constitutional Basis of the MEP System

Suppl enentary | egi slation would be necessary to authorize
a MEP system but it need not represent a departure fromthe
basi ¢ approach of the 1972 Amendnents nor fromthe set of
expectations the Act has set in nmotion. Like other federal
legislation in the field of water quality control, Congress
could enact a MEP systemin the exercise of its powers under
t he Commerce O ause to regulate the use of navigable matermays.l
The validity of such regulation is too well established to
warrant |engthy discussion here. Congress could, if it w shed,
go so far as to require the elimnation of all discharges to
public waters, and has in fact stated this as the nationa

goal of the 1972 Amrendnents.

But suppose an existing discharger had to cl ose shop

because he could not afford a sufficient nunber of narketable
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effluent permits sold at auction. Could he successfully

sue to enjoin the MEP systemon the ground that, as applied

to him it was in effect an unconstitutional "taking" of his
property wthout conpensation, in violation of due process
rights guaranteed to himunder the Fifth Arendnent? Could he
also claimthat his right to equal protection of the |aws,

al so enbodied in the Fifth Arendnent, had been abridged by a
schene that required himto yield his place on the streamto
anot her who could better afford the price of discharge per-
mts in an artificially created market? For reasons sunmarized

bel ow, both questions are answerable in the negative.

In general, the line between valid regulation of property
uses for the protection of the public health or welfare (nui-
sance abatenent, zoning, conservation), and conpensabl e takings

has been a difficult one to dravv.2

I n the opinion of one
expert, it remains "the conventional view that any governnen-
tal regulation that makes a private right essentially worthless
is a taking of property for which conpensation nust be paid.3
Thus, "[i]f the effect of prohibiting strip mning were to

make the mning land utterly worthless to the hol der, who

m ght own only coal mning rights, nost courts today woul d

award conpensation to him"4

The opposing line of reasoning
and precedent holds that any use of property in such a way
as to inpair legitimte conpeting uses or to injure the health,

safety or welfare of others "may constitutionally be restrained
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however severe the econom c |oss on the property owner,
wi t hout any conpensation being required; for each of the
conmpeting interests that would be adversely affected by such

uses has, a priori, an equal right to be free of such burdens."5

It is unnecessary, however, to puruse at |length here the
obscure boundaries between regul ation of property and em nent
domain. For the only activity a MEP system prohibits is the
free discharge of wastes to public waterways, and the use of
such waterways by private persons or public agencies for any
pur pose has al ways been recognized -- unlike other property
interests -- as a mere privilege subject to the so-called
"navi gational servitude" in favor of the United States under

t he Conmer ce Clause.6

Nobody can assert a property interest
in navigable7 waters as against the United States; "they are
the public property of the nationﬂ'gl I n consequence, Congress
may, for valid regulatory purposes, inpair or even destory any
person's access to navigable waters wi thout having to conpen-
sate himfor any resulting dimnution in the value of his

9 "We deal here with federal dommin, an area which

property.
Congress can conpletely pre-enpt, |eaving no vested private
claims that constitute 'private property' wthin the neaning

of the Fifth Ams*ndment."lO

The regulatory inmpact of a MEP system nust be borne

precisely in mnd. |t does not proscribe any private business
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or public enterprise. It does not even prohibit discharges of

I ndustrial or nunicipal wastes. Rather, 1t is a schene for
allocating a scarce resource--the capacity of a waterway to
assimlate wastes--in an efficient way anong a nunmber of conpeting
uses, by neans of a market nechanism |f a wasteproducer can
recycle his wastes instead of discharging them he is free to
carry on his business wi thout need of effluent permts. If he
has no practicable choice but to use a waterway for waste

di sposal, he has no right to assune that the common property
resource will forever be nmade available to himfree of charge.

He may fairly be conpelled to pay a price for its use -- if
indeed he is permtted to go on using it at all -- and to
internalize this cost as a cost of doing business. He may

have to go out of business because he cannot afford the

cost, but his case is, in that event, essentially no different
from any other failing enterprise. Analogously, if the federal
government were to raise the price of scarce |unber from nationa
forests to a point where sone |unber users went out of business,
they could hardly argue that they were entitled to conpensation

for a taking.

The claimof unequal protection may be nore rapidly
di sposed of. Auctioning off scarce resources to the highest
bi dders or creating a market for such resources is a rational,
non-di scrimnatory way of allocating them Mreover, priority

of position on a stream does not entitle one to priority in
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any redistribution of discharge permts, when the privilege
of discharging any waste froma point source to a receiving
wat erway has al ready been nmade expressly and totally condi -

11 It is

tional upon having a license or permt to do so.
clear that, as licenses may be granted to engage in certain
ot herwi se prohibited activities -- e.g., broadcasting or

liquor licenses -- so they may be taken avxay.12

They confer
no vested rights. Especially is this true of discharge

privileges which are subject to the navigational servitude.

The MEP System and Taxati on

Absent a specific legislative direction to the contrary,
mar ket abl e ef fl uent permts purchased by an industrial or
comercial discharger will probably be treated for tax purposes
as intangi ble assets used in the trade or business of the
di scharger. Intangible assets such as patents, pipeline
rights of way, copyrights, licenses, franchises and contracts
are depreciable if it can be established that they have Iimted
usef ul Iives,13 but only straight-line depreciation is allowed.14
The sanme rul es should apply to the MEP systempermts. [|f each
one expires at a fixed interval with no guarantee of reissuance
to the current permtholder, then it has a useful life of fixed
duration and its cost is accordingly deductible in equal yearly

increnents over that period of tine.
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| f discharge permts are not actually used after pur-
chase but are held in reserve, it will be a question of fact
in each case whether they are "used in trade or business" of
the discharger so as to be eligible for depreciation deduc-
tions. Arguably, they will be eligible if they have been
purchased for such possible use and if there is any I|ikelihood
of their being so used, whether or not the need for them ever
fully materializes or is fully sustained throughout the term
for which the permts were issued. The opposite concl usion
woul d be reached in the case of permts held for specul ative
purposes. |If conservation groups acquire permts, no deprecia-
tion deductions would be allowed on account of the absence of

any connected trade or business.

Gains or |osses realized upon resale of permts would be
cal cul ated on the depreciated basis, or on the purchase price
in the absence of depreciation, and would be classified as
long-termor short-termcapital gains to be netted with other
conparabl e gains or |osses for the year in accordance wth

famliar rules of tax accounting.15

Enabling Legislation for the MEP System

Since there is currently no authorization under federal
law to establish a narket for discharge permts, fresh |egis-
lation would be necessary for this purpose. As is nentioned
above, the MEP system should be neshed with the ongoi ng NPDES

permt program For this reason, and because the purpose
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of the MEP systemis to inplenment the 1972 Anendnents, it
woul d nake sense to introduce the system by neans of further

amendnments to the Federal Water Pollution Control Act.

Partly for the sane reason, admnistration of MEP
shoul d be vested by statute in the federal Environnenta
Protection Agency, which is responsible for regulating,
directly or indirectly, virtually all aspects of the nationa
program for water quality control. If any other federa
agency were to be put in charge of the MEP system conflicts
with EPA over policies and strategies and unnecessary dupli -
cation of intelligence-gathering functions would be difficult

to avoid.

The 1972 Amendnents pose no obstacle to the pricing of
residual discharge privileges through a narketable permt
system  The Act does not guarantee waste producers that if
they will only adopt controls to reduce their wastes to a cer-
tain degree, they will be permtted to dunp the residue free
of charge into public waterways. To the contrary, the goa
of the Act is zero discharge and NPDES pernits confer privi-
| eges of only tenporary duration, which are likely to be
renewed only on condition that the permttee takes successive
steps toward elimnating his discharge. Therefore, to dis-
courage discharges by a conbination of prohibitions and prices

woul d appear to be consistent with the policy of the FWPCA.
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The Act will have to specify the relation between the
MEP system and the NPDES permt system  The Act could make
applicable to the MEP systemthe sane requirenents of effluent
monitoring, reporting, recording and submission to inspection
that so obtain in the NPDES. Further infornational requirenents
for the MEP system especially the recording of market transac-
tions at a central registry, could be devel oped by admnistra-
tive regulation. Discharges in excess of MEP permt all owances
could entail the same civil and crimnal penalties as the FWPCA

16

specifies for violations of NPDES permts, as long as these

remain far in excess of the permt price.

The Act itself should determ ne whether permts are ini-
tially to be sold at auction or allocated in sone non-narket
manner; whether nunicipalities nust pay for the initial allo-
cations they will need for their non-industrual wastes; for
what terns permts shall be issued; what their status for tax
purposes shall be; and what restrictions, if any, there shal
be on reserve permt holdings to guard agai nst anyone's corner-
ing the market. If permts are initially sold, provision mght
be made in the Act for allow ng dischargers to pay for themin

install ments over tine.

In a preanble to the Act, the rationales for MEP shoul d
be carefully explained in terns intelligible to the |ayperson
MEP is an unfamliar technique in this field, and the better

it is explained, the better its chances of gaining acceptance
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and w thstanding constitutional challenge. As with the dispo-
sition of the NPDES permts, public notice and a full public
hearing should be held on the proposed determ nation of the
nunber of nmarketable effluent permts and the manner in which
they are to be distributed and traded. These requirenments

should be witten into the enabling act. They enbody the view
that the adm nistrative process should be open to public partici-
pation, especially when sensitive issues of policy, such as the

degree of pollution control and water quality, are being decided.

QG her desirable features of the enabling |egislation can
be derived fromthe discussion in the remai nder of this section

and in Section 2.

The MEP System and the NPDES

Under the provisions of the 1972 Amendnents, effluent
restrictions will be adm nistered through the National Poll utant

Di scharge Elimnation System (NPDES).17

Every discharger nust
have an NPDES perrn't,18 which will be issued after public
noti ce and opportunity for public hearing on the permt appli-

cation has been given,19

either by EPA or by a state whose permt
program EPA has approved. The permt will specify effluent
limtations or quotas for various waste paranmeters and deadline
dates by which they nust be achieved, together with strict
requirements for influent and effluent monitoring, reporting,
recording, and subm ssion to official inspections.20 The dead-

l[ines will in sonme cases be earlier than the overall 1977 and
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1983 deadlines specified in the Act. Al permts nust be for

21 Any permt may

fixed terms not exceeding five years.
be "term nated or nodified for cause including, but not [im-
ted to... change in any condition that requires...reduction

or elimnation of the permtted discharge."22

As permts are
renewed, it can be expected that effluent restrictions will be
progressively tightened, working toward the Act's ultinmate

goal of zero discharge by 1985.23

EPA hopes to have al
initial permts issued by Decenber 31, 1974, since that is
t he deadline contenplated by the Act for conpletion of this

24

functi on, and since the target dates for achieving effluent

[imtations could hardly be met otherw se.

If we assume that, as a matter of policy, a MEP system
shoul d be so fashioned and introduced as not to interfere unduly
with the regulatory regi me now unfol di ng under the new FWPCA
how m ght the desired accommodati on of the MEP systemto the

NPDES best be achi eved?

First of all, the MEP system would be used to suppl enent
present control nethods and woul d not supplant the 1977 effl uent
limtations being promulgated by the EPA. It is assuned, there-
fore, that all dischargers will operate under the 1977 waste
treatnment constraints that are given in the |egislation; indus-
trial dischargers are required to utilize best practicable
treatment technol ogy and muni ci pal dischargers are required to
utilize secondary treatment process. The permts issued

under the NPDES will be tailored to fit those constraints.
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The MEP system woul d al | ocate waste treatnment within
the limts proscribed by the 1977 treatment constraints.
Suppose, for exanple, that the gross waste |oad of polluter
iis X, the amount of waste reduction acconplished by the
polluter is X and the resulting discharges are equal to w.,
where, of course, w, = X, - oxg. The effect of the 1977 con-
straints is to restrict X to values greater than a specified
| evel , Ei. The effect of the MEP systemis to require that
the polluter hold at |east Wi pernmits where Wi =X, - x;;in
this exanple each polluter is given this number of permits at

the outset.

If, in 1977,a polluter wi shes to expand operations, nore
permts nust be purchased on the open nmarket from sone ot her
polluter willing to restrict waste discharges nore than the

requi red anount, Ei.

Beyond 1977 when the regulatory authority w shes to work
toward further waste reductions, the MEP system permts wll
be gradually withdrawn fromthe market through open market
purchases or by replacing fewer permts than expire. It is
at this time that the full effects of the MEP market begin to

take effect, automatically allocating the discharge privileges

and waste treatnent anong polluters.

It is, of course, not necessarily the case that w. permts

be given to each polluter. Some proportion of this anount,
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say .8w. ., m ght be issued, the expectation being that the
polluter will either buy nore permts in the MEP market,

or maintain a |evel of discharges be|OMI§i. In particular,
there are some for which water quality standards will not be
nmet unl ess discharges are reduced beyond the levels inplied
by the 1977 treatnent constraints. In those cases, the MEP

permts nust be issued in |esser anounts.

An additional reason for issuing fewer than W, permts
is to preserve the efficiency properties of the MEP system
If, for each polluter, waste discharges are constrained to be

| ess than Wi and that nunmber of permts is distributed to

k
each polluter, then the only opportunity for market transac-
tions arises when a polluter wants to grow or a new pol | uter

tries to enter the river basin.

In the joint operation of the MEP system and the NPDES,
each polluter would be required to apply for and receive the
NPDES permt in order to establish the 1977 treatment require-
ment. This requirement would renain a constraint; as is
presently contenplated, each polluter would be required to obtain
an NPDES pernit. In addition, however, the polluter must hold
mar ket abl e effluent permts for those pollutants included in the
MEP system  Under this approach, the polluters are allowed to
di scharge at rates not to exceed the |esser of the anounts in-

dicated by the NPDES permts and the narketable effluent permts.
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Adm ni strative Costs of the MEP System

Exi sting data on the NPDES program el enent costs?> d

0
not allow determnation of the level of admnistrative costs
for a marketable permt system except in relation to exist-

ing progranms. |t is nevertheless possible to nmake a conparison
between the admnistrative requirenents of the MEP system the
ef fl uent charge approach, and the NPDES. This conparison is
outlined in Table 7-1 which gives the increnental requirenents
of the MEP system and the effluent charge system over those of

t he NPDES.

The first row entry, "information from operators" refers
to the operator-submtted forns and data contained thereon
that are mandatory under NPDES26 and that would also be required
wth essentially the sane information for a marketable permts
system-to guide market regulation, nonitoring, and enforce-
ment-- and for an effluent charge system-to facilitate monitoring

and revenue collection.

Row two, "permt allocation" refers to the process whereby
di scharge permts are issued to specific dischargers. No such
step occurs with an effluent charge system except for toxics
and those other materials not covered by charges; under NPDES,
permts are issued subject to effluent limtations, water
qual ity standards, new source performance standards, and toxic

and pretreatnent effluent standards established under authority
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Table 7-1

Requi rements of Marketable Permts System

Conpared to Requirenents of the
NPDES and of Effluent Permts

| nf ormation
from Qperators

Permt Allocation
Mar ket Regul ati on

Public _
Participation

Det erm nation of
Construction
Conpl i ance

Moni t ori ng

Enf or cenent

Pl anni ng

Revenue Coll ection

NPDES

same
same

same

samne

same
same
same
samne

same
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Ef fl uent
Char ges
sanme

| ess

same

| ess

sane
same
| ess
same

nore

Mar ket abl e

Permts

same
sane

nore

| ess

same
same
same

| ess

or

| ess



of the 1972 Anendnents.27 Wth the MEP system there are

two design alternatives with respect to permt allocation
either they are allocated as in NPDES (or by an essentially
simlar procedure) or they are allocated by auction. Wth the
first case, admnistrative requirenents are identical; wth

the second case, the MEP systemrequires determnation of sum
of discharge rights and organi zation of the auction, but beyond

this the allocation is automatic.

Row three, "market regulation" concerns an admnistrative
function required only by the MEP system Market regulation is
made necessary in part by problens of market size and col |l usion
di scussed el sewhere in this report. Even in the absence of
mar ket problens, the regulatory authority nust know who has
permts (and standard NPDES-type forns would probably be re-
quired from dischargers whenever pernits changed hands) and

must oversee all market transactions.

Row four, "public participation" refers to the series of
"notice and public participation" regulations issued as part
of the NPDES.28 These regul ati ons were promul gated by the
Adm ni strator of the EPA to provide public hearing opportunity
as mandated by Section 402 of the 1972 Anendments. A MEP
system woul d reduce opportunities for public participation
in determining the allocation of permts insofar as permt
al l ocation was acconplished by a market. Presumably public

participation in hearings would occur only when tota

149



di scharge quantities are being determned for a stream At
other tines public participation would be through the narket
only. Although public access to information, appeals provi-
sions, and other safeguards as included in the regulations
woul d be retained, some costs of hearings would be saved in

either the effluent charge or marketable permt approach.

Row five, "determ nation of construction conpliance" is
of principal relevance with respect to old sources that are
given a period of tinme during which to establish conpliance
with discharge permt conditions. Because the MEP system
woul d not becone operative until 1977, at the earliest, and
because nost sources w Il have achi eved construction conpli -
ance by that date, admnistrative requirements under this
headi ng can be expected to be small. In any event, these

requi renents would not differ among system alternatives.

Row six, "nmonitoring' refers to the entire series of
neasures necessary to ensure agai nst cheating, including
poi nt source nonitoring on a regular basis, acquisition of
stream qual ity data, spot-checking of suspected violations,
and organi zation of data into an accessible, neaningful
form It is difficult to inagine differences in nmonitoring
requirenents for an effective NPDES,29 for an effective
marketabl e pernits system and for an effective effluent
charge system Consequently nonitoring requirenents are

consi dered equal for the three alternatives.
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Row seven, "enforcement" highlights an inportant differ-
ence between the MEP and effluent charge systens. In the
forner, even nore so than in NPDES, dischargers face an
inelastic supply of discharge rights in the short run. That
is, at any point in time the discharger nust discharge no
more than the anmount specified on that discharger's permts.
Consequently; it is nmore difficult to keep dischargers wthin
the basic workings of the system effluent charges offer an
el astic system of discharge rights and shift the enforcenent
burden to the revenue collection function. Both the MEP
system and NPDES must rely on penalties as enforcement weapons

and nust invest approximtely |ike anounts in enforcenent.

Row eight, "planning" highlights an inportant advantage
of marketable permts: the planning requirements are |ess
than in the other two systens because the admi nistering
agency only has to set the total waste quantities (although
in some variants of the system these quantities nust be
reach-specific). Alocation of permts anong dischargers
takes place in the market, not by admnistrative fiat.

Unlike with an effluent charge system waste quantities are
set and it is not necessary to predict discharger response

to a price.

Row nine, "revenue collection" is an admnistrative
task of primary relevance to an effluent charge system In

that system the regulatory authority nust determine the fee

151



and extract it from the discharger. Revenue collection is
al so necessary in the MEP system however the anount of the
nonetary transfer is determned by the market and connected

with the transfer of permts.

To sunmarize, a nmarketable effluent permt system does
not entail major new admi nistrative requirenents with the
exception of a market regulation function. Requirenents for
mar ket regul ation can be expected to be offset by reduced
requi rements for public hearings and planning. By conpari -
son, effluent charges require less enforcenent and market
regul ation effort but greater revenue collection and planning
efforts. W conclude, therefore, that the costs of admnis-
tering such a system would be essentially the sanme as the
costs of admnistering the existing NPDES in any state or

ri ver basin.
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as "the waters of the United States, including the territorial
seas. " 502(7) The Conference Report on the Bill, S 2770, which
became the Federal Water Pollution Control Act Amendnents of
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° US v. Rands, 389 US. 121 (1967).

100 ys v. Twin Gty Power Co., 350 U.S. 222 (1956).

11

Federal Water Pollution Control Act Section 301(a).

153



NOTES (conti nued)

12 Erc v. Nelson Bros. Bond & Mortgage Co., 289 U.S. 266

(1933) ; Seidenberg v. MSorley's Od A e House, 308 F. Supp.
1253, 317 F. Supp. 593 (DCNY 1969).

13 IRS Reg. 1.167(a)-3.

14 IRS Reg. 1.167(c)-1.

15 IRC Sec. 1231.

16 Federal Water Pollution Control Act Section 309.
17 Sec. 402.
18

Sec. 301 (a).
19 sec. 402 (b) (3

20 sec. 402 (b) (1) and (2).

21
Sec. 402 (b) (1) (B)
22
Sec. 402 (b)) (1) (©
23 Sec. 101 (a) (1)
24 sec. 402 (K
25 . . . .
Data available from the EPA Region | office in Boston
and personal conmmuni cations wth admnistrators in Connecticut,

New York and M chigan. Connecticut, New York, Mchigan and
Washington are the only states having received EPA approval
of their prograns to participate in the NPDES.

26 40 CFR, Part 126.

27 See especially, Title I1I.
28
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Section 8

Eval uation and Conparison of the MEP System

From the analysis of the previous sections it is possible
to draw conclusions about the MEP system The npst suitable
variant of the MEP system and an evaluation of that system
are presented here. This section also gives a conparison of
the MEP system with alternative approaches to control. As is
di scussed in Section 1, the basic criterion of this evaluation
and conparison is the ability of the control nmethod to inple-
nment the goals of the 1972 Anendnents, and to do so in an
efficient and equitable manner. Legal and political feasi-

bility and admnistrative ease are also inportant criteria.

Details of the MEP System

Many different variants of the MEP system are discussed
in Section 2. In addition, aspects of this control system
are analyzed in other sections of the report. Based on the
anal ysis of those sections, suggestions can be nade regarding

the best form of the MEP system These are as foll ows:

New |egislation--probably in the form of anmendnents to

the FWPCA--is required for the introduction of the MEP system

The 1977 treatnent requirenments of the 1972 Anendnents
will be inplemented as presently planned, and those require-

ments wll remain as constraints on polluter behavior.
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Quality standards will also continue to be in force with the
total number of pernmits limted in accordance wth those con-

straints.

The initial distribution of permts can be determ ned
on the basis of the desired distribution of costs. A conbi na-
tion direct allocation-Dutch auction system can be used to
achieve the initial allocation of pernmits and to initiate the
trading of pernits. An exanple is the follow ng: give
muni cipalities 100% of the pernits needed to cover their
donmestic waste discharges (as determined by the 1977 treat-
nment requirements) and give industrial polluters 50% of the
anount needed to cover their allowable discharges. Distri -
bute sone additional pernmits through a two-way Dutch auction
in which polluters are allowed not only to buy additional
permits, but are also allowed to sell. A system of this
type retains the desired efficiency properties and has the

flexibility to allow a great variety of cost distributions.

The nmarketable effluent pernmits should be depreciable
on a straight-line basis for industrial dischargers, and
their purchase by nmunicipalities should be subsidized at
the sane rate as the costs of treatnment are subsidized.

If the capital and operating cost subsidies differ, a
wei ghted average of those subsidies should be used to deter-

mne the permt subsidy |Ievel.
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The pollutants included in the MEP system shoul d
include Bop, or BP, and any other pollutants that are dis-
charged by several polluters and that cost significant

amounts to control

The system should not be geared to the differentia
effects on water quality of different dischargers. That is,
the use of transfer coefficients should be mnimzed. The
mar ket abl e effluent permts should therefore be effl uent
di scharge licenses rather than anbient quality degradation
licenses, and should trade among polluters on a one-to-one
basis. The total nunber of permits issued should be snal

enough to assure that quality standards wll be met.

The length of termof permts is, wthin reasonable
limts, a variable that does not affect the workings of the
system significantly. One possible approach is to issue
permts for 2, 4, 6, 8 and 10 year terms--perhaps an equa
nunber of each. Then at the expiration of the 2-year pernits
a decision can be made as to whether to sell additional per-
mts to replace them or, as is nore likely given the nan-
date of the 1972 Anendments, those pernits can be perna-
nently retired as a step toward the goal of discharge elim-

nati on.

After the initiation of the MEP system alterations in

the nunber of permts should be effected only through open

157



mar ket purchases and sales (or, as above, through natural

attrition due to the expiration of permts).
The purchase of permts should be open to all.

Al sources for which the neasurenent of discharges is
possi bl e should be required to hold permts. There is little
reason to exclude a source fromthe permt systemfor any
reason other than the inability to neasure discharges with

sufficient accuracy.

There shoul d be no variations in the nunber of permts
or in the privileges that they confer except as provided for
above. This precludes the use of seasonal or hydrol ogical

changes designed to nmake use of changing assimlative capacity.

Ri ver basin areas covered by one market should be fash-
ioned so as to provide the | argest market possible, consistent
with quality constraints. This inplies that interconnected
basins could be included in the same nmarket if they are
simlar enough to ensure that there will be no large scale

shift of discharges from one basin to the other

The noney col | ected through the sale of permts and
t hrough the enforcenent of the MEP system can be used to
support the adm nistration of the system including data
acquisition, nonitoring and enforcenent functions, and the

purchase of permts on the open market. Public works for
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the inprovenent of water quality are also a potential use of
the noney, but only if such works would inprove water quality

nmore than the purchase of permts.

A nonitoring and enforcenent system nust be maintained
to assure that discharges by polluters are covered by the
requisite permts. Fines and penalties for violations

shoul d be well in excess of the market price of permts.

The NPDES permits will be required in addition to the
MEP permits. Any discharge of wastes nust be covered by

both types of permts.

Al transactions involving MEP permts should take place
in the regulated, central market. Bid and ask prices should
be readily available through this market and all trades nust
take place on an arnmis length basis. Transactions should be
recorded and transmtted to the enforcenent personnel. If
necessary, additional rules should be established in order to

assure the conpetitive functioning of the market.

This MEP system has the properties discussed in Section 2.
It is efficient, it handles the growth and entry of polluters
automatically and efficiently, it provides an indicator of the
mar gi nal cost of waste discharge reduction, it is flexible
and it is effective. These properties, of course, depend on
the snooth operation of the market. Unless the market is a

reasonably conpetitive one, the MEP systemw || not perform
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its control function as well. The MEP systemis flexible
enough so that it can be fashioned to distribute costs
equitably. The possibility of conbining the direct allo-
cation of permts with a Dutch auction provides nmuch | eeway
in the construction of the control systemand its effects

on individual dischargers.

Adm nistratively the MEP systemis no nore conplicated
than other systens of control. The organization and regul a-
tion of the market are not demanding enterprises. The MEP
system is constitutional, but would probably require addi-

tional |egislation.

Politically the MEP system suffers from extreme under-
exposure. The introduction and explanation of any new
system of control will be difficult and potentially unsuc-

cessful .

The efficiency of the MEP system and its flexibility
to provide for growh and the equitable distribution of
costs, are its main virtues. The analysis of the previous
sections indicates that the main threat to the systemis
the possibility of market manipulation. |f the nunber of
mar ket participants is small or if the concentration of
mar ket power is extremely uneven, then the market cannot

be expected to performits allocative function efficiently.
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The Mohawk simul ation results suggest that the nunber of
mar ket participants required to avoid the problens of narket
mani pul ation nay be as low as 8. In addition, those sinu-
lations indicated that, under stringent limtations on total
river basin discharges the 1977 treatnent constraints do not

interfere with the efficient functioning of the market.

Mar ket probl ens can be best avoided by the careful choice
and definition of market regions. Additionally, there is the
possibility of market rules such as limtations on the per-
centage of permts held by an individual. It may also be
wise to require of each permt holder a demand and supply
schedul e-- a statenent of the number of permts that would be
sold or purchased by the permt holder at each price (or for
a reasonable set of prices). This could help to |ocate and
avert nonopolistic behavior, and would also assure that the
equilibrium bid and ask prices were available for dissem -

nati on.

As a last resort, of course, the market can be phased out
of those regions where it works poorly. Qur evaluation, how
ever, is that it will probably work efficiently in nany
places, and little will be lost in those cases where it

wor ks poorly and nust be abandoned.

The MEP System Versus Effluent Charges and Effluent Standards

Here we conpare the MEP system with the use of effluent
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charges and effluent standards. |In a system of effluent
charges a price is charged polluters for each unit of wastes
that is discharged. The price is established on the basis
of the degree of waste control desired and can be changed

to effect different total waste discharge reductions. In

a control system based solely on effluent standards, allowa-
bl e di scharges are established admnistratively for each

i ndividual polluter. The discharge of wastes is authorized
by the regulatory authority through a system such as the

NPDES.

The efficiency properties of the three systens differ
In both the MEP and the effluent charge systens, continuing
pressure i s maintained on dischargers to reduce di scharges
and to seek better ways to deal with wastes. Effluent
standards, if fashioned correctly, also have the property
of inducing the use of |east-cost nmethods of waste control
They do not, however, provide a continuing incentive for

the reduction of waste discharges.

The nost inportant difference anong the three nethods
related to efficiency is related to total basin treatnent
costs. In both the MEP and the effluent charge systens, the
incentive of the price is used to assure the equalization
of marginal treatnment costs among different polluters. This

IS a necessary condition for the mnimzation of total basin
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treatment costs. In contrast, the effluent standards approach
does not automatically allocate treatment activities in an

efficient manner.

The MEP system has the additional advantage of providing
for growmh through a natural and automatic nechanism In
both the effluent charge and the effluent standard systens
adj ustnments nust be nmade in the system paraneters in order to
control the increases in discharges that occur naturally over
tine. For the effluent charge system only one paraneter
the effluent charge, must be adjusted while in the effluent
standard system a decision nust be nade with regard to how
each individual discharger or class of dischargers wll be
treated. In contrast to both of these systens, no admnis-
trative adjustments are necessary in the MEP system Gowth
and entry are handl ed automatically through the market. As
long as the regulatory authority issues no additional permts,

the market maintains a policy of nondegradation

Unlike the effluent standard approach, both the MEP and
the effluent charge systens provide an indicator of the mar-
ginal costs of waste control. The price of the permts or
the level of the effluent charge can be used as a guide
to future public investnents or to changes in the level of
overall pollution control. For exanple, in run 1 of the
sinmulation nodel with the permt supply equal to 4,000

pounds per day of BOD, the price of an effluent permt is
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$973. This indicates that the out-of-pocket, subsidized
margi nal treatment costs for dischargers is $973 per pound
per day of BOD. This |level may be considered prohibitive

and the nunber of permts consequently increased.

The adm nistrative aspects of the systens are conpared
in Section 7. The conclusion there is that the costs are
conparable. For the effluent charge systemit is necessary
to predict the response of polluters to the effluent charge.
This is not necessary in the other two systens. However
enforcement is nore automatic for the effluent charge system
than for the other two systems. Qher factors such as the
need in the MEP systemto operate a market, balance with the
difficulties of specifying effluent standards and the need

for an effluent charge collection system

Wth regard to equity, each of the systens can be fash-
ioned so as to produce many different cost distributions.
Both the MEP and the effluent charge systens have the advan-
tage of inpersonally allocating costs. Once the market or
effluent charge is established, the need to negotiate adm n-

istratively with individual polluters is limted.

In terns of the legal and political feasibility of the
systens, argunents can be nade that favor any of the three
systens. The effluent standard approach requires no addi -

tional legislation, while the other two control nethods
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probably do. The MEP system is probably easier to integrate
with the NPDES than is the effluent charge system Uti-
matel y, however, the palatability of any systemis going to
depend on who calls the tune. W would argue that both the
ef fluent charge and the MEP systens are nore likely to prove
effective in limting waste discharges, and are therefore
nore acceptable to regulators and | ess acceptable to pollu-

ters.

In sum it is the efficiency properties of the MEP
system which set it apart from other methods of control
Under conditions conducive to the functioning of a good
market, the MEP system offers performance superior to the
effluent charge and effluent standard approaches. If those
conditions are not met and the market does not function
properly, then the effluent charge systemis the best con-
trol alternative. Only experience with the actual use of
a marketable effluent permt systemwll allow the nore

preci se determ nation of those conditions.
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APPENDI X A

THE MOHAWK RI VER PERM T
SYSTEM S| MULATI ON RESULTS

Thi s appendi x contains the conputer output and acconpany-
ing figures for the Mbhawk River permt system sinulation nodel
The simulation nodel is discussed in Section 6 of this report.
Each run of the conmputer nodel is described in that section.
For conveni ence, Tables 6-3 and 6-4 have been reproduced in
this appendix. They provide a key to the various conputer

runs.

The printed and graphical output of the nodel is described
and illustrated in Section 6. The output is presented here
followng Tables 6-3 and 6-4. First the witten narket demand
curve and the two market-clearing results are given for each
of the 27 conmputer runs. They are arranged in order of com
puter run. Next the graphical demand curves for seven sel ected
conputer sinulations are given. They are arranged in order of
conputer run with the individual demand curves for each run
precedi ng the aggregate demand curve for that run. The pages
of witten output for each conputer run are arranged as a re-
nmovabl e entity to facilitate the conparison of results. Sm
ilarly, the graphical demand curves for each run are fastened

together and can be renpved for conparisons anong conputer runs.
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Inputs for the One-term Permit Simulations

Table 6-3

Run Number 1l 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17
Discount rate 10 71 10] 10} 10} 10| 1o} 20{ 10| 10{ 10} 10 7110)] 104 10} 10
(* per year)

Capital cost 90 0] 901 90f 90| 90| 75| 90] 90| 90| 901 90 0] 90] 90 ] 90| 90
subsidy (%)

Operating and 30 0| 301 30} 30} 30| 75| 30} 30| 30} 30] 30 0] 30} 304 304 30
maintenance

cost subsidy (%)

Pollutant type BOD | BOL {BOD {BOD|BOD|BOD|{ BOD |BOD|BOD|BOD{BOD | BPj{ BP | BP | BP | BP | BP
(BOD or BP)

Permit term 5| 25| 5| 1| 10| 15| 5| s| s| s| 5| s5|25| 5|10|15] s
(years)

Lower bound on 2 0 0 2 2 2 2 2 2 2 0 2 0 0 2 2 0
treatment

{scheme)

Runs 11 and 17 were made with only two cities in the system: Ft. Plain and Ilion.

Runs 9 and 10 have all eight Mohawk cities plus an additional market participant
All other runs were made with the

representing the demand by environmentalists.

market comprised of the eight Mohawk cities.




For

Tabl e 6-4

Inputs for the Staggered-term Permt Simulations
Run Nunmber 18 19 20 21 22 23

Di scount rate 10 10 10 10 10 10

(% per year)

Capital cost 90 90 90 90 90 90

subsidy (%

Qperating and 30| 30 | 30 | 30 | 30| 30

mal nt enance cost

subsidy (%

Pol | utant type BOD | BOD |BOD BP BP BP

(BOD or BP)

Permt term 5 10 15 5 10 15

(years)

Lower bound on 2 2 2 2 2 2

t r eat ment

(schene nunber)

all runs the market consists of

t he eight

Mohawk cities.



The followi ng three pages contain Tables A1, A2,

and A-3 of the Meta Systens Inc report, "Marketable

Effluent Permt Systems." Table A-1 gives the aggregate
demand schedule for permts from conputer run 1. Tables A-2
and A-3 give the market-clearing results for conputer run 1
when the supply of pernits is set at 4,000 and 2,000 pounds
per day of BOD respectively. The contents of all three
tables are described in nore detail in Section 6 of this

report.



AGGREGATE DEMAND SCHEDULE FCR RUN

PeICE GOF PEPMIT
0.0
158.90
195. 66
222445
220.14
24645
253.06
323.50
356.1¢
368.772
362.73
423,36
435.4%
517.71
537.37
€15.78
T4C.T6
74G.31
139.73
Bec. b7

Table A-1

DENMAND,LPS/DAY

13624.00
12512.0¢C
11741.35
11¢612.¢€¢
11845.30
11414.00
11245.80
10291.33
10CS1.G6
9687 .02
GE81.14%
9734 .00
9410.52
G188,24
8552 .81
8127.8¢C
6776.79
6€£84.21
6158.23
5245.33

PRICE NF

880.07

G517.83

983.68

992.19

9G9¢€.0¢€
1167.62
1222.27
1362.84
140G.44
1556.50
1616.14
1982.21
1967.57
21%c5.1¢8
2214.97
224C.1C
2067410
3245.832
2G¢4.91
45633.98
£402.0¢

PERMIT

1 CF THE MCHAWK PERMIT SYSTENM SIMULATICN

DEMANC,LBS/DA

5176442 -
4195.71
3€61.94
3752.03
27C0.65
2640.16
2433.66
2216.12
2141.01
15C3.5C
1807.75
1265.54
1220.36
1058.76
1C21.01
1005.13
€47.02
828.33
133.CC
712.00
€51.00



Table A-2

©ZSPANSES ©F 3I7DERS EOR RUN 1 OF THE MCPAWK PERMIT SYSTENM SINMULATICN

NUMR=®r [SSU="= 40772, T=ZRM= 5 YRS UNIT=L3S/CAY 80C .
MARKET CLEARINMG PO T1CE=$¢ S7245¢
PEAMITS PCULGHT CCST TREATMENT - CCsT TCTAL COST
PCLLUTEFR L3S/C Ay $ LBS/0AY $ $
TLITN 501.52 5254657.19 43583.08 666575.63 1282632.00
FT PLATM 217.2: 26G726. 28 46C2.78 546596.56 816322.94
CANAJIHROTE 655 .2% 537¢€56.75 5344 .64 7957C1. 25 1433358.0C
HERK I4E© 295.7%°¢ 2372€7.44 1914.65 54554.41 342321.81
LITTLS =ALLS 514.€5 500783,¢€9 3815.7%1 104546C.CC 1550243.00
RCM= 656.13 577381.300 7993.81 1223471.0C 1900852.0C
ST JrENSVILLE 508 .C4 494213.654 37171.5¢ 587485.31 1081799.00
UTICA 451.2°% 43G9CH6.19 28378.75 2944244.00 3383400.0C
TOTALS 40C2.CC 226164C.CO 5G€16.68 7898587.00 11790927.00
L3S/D2Y $ /YR LBS/CAY ¢/YR £/ YR

TLINN 671.¢2 154495.88 4368.C8 18328£1.56 338357.44
FT OLAIN 21Tec2 71153.56 4902.78 144191 .69 215345.25
CANAJNHARTE 6655.2¢ 158213.31 5244.€4 20c8cC5.31 378118.62
HERKMFER 295.2¢ 758C7.25 1914.€5 14456453 90304.13
LITTLE FALLS 514.¢€65 1321C6. 21 3815.31 276846.65 408953.00
ROME 696.15 178£92.55 7052.81 322750.€32 501443.16
ST JTENSVILLE 508 .C4 13C0326G,¢3 2771.56 154578.13 28537775
Utica 451423 115822463 28378.75% 776715.5¢ 892538. 19
TOTALS 4009.00 1C26€90.69 59619.58 2083746.CC 3110436.0C

TOTAL NATION AL

INCOME CDST=¢

5144286.CC/YR



NUMBER [SCyU=N=

MARKFET (L=ZAZINT PRILF=3149£45)

POLLUTER
TLICN

FT PLAIN
CANAJCHAD [E
HERKIMAE
LITTLE FAILS
ROME

ST JusmeyTiLE
UTICA

TOTALS

TLICN

FT DLAIN
CANaJruae e
FE2K TMEF
LITTLE FALLS
ROMT

ST JUFNSVILLE
UTICA

TOTALS

TOTAL NATIONAL

PERMITS ECUGET

L3S/TAY
27T .56
262.76
32& .82
2454 €5
47.CC
140,07
301,¢%
283,00
2333.C9

LAS/ray
377.%5¢
262,76
336.£2
245,55
47,00
147.¢C0
321.6°%
2828 .09

29C3.CC

£0ST=¢

Table A~=3

T=2M= 5 YRS

CesT

$
$65152.725
293266421
£04152.4C
353C065.€9
70254419
2095565, 75
451%84.09
431136.75

2%33794.C0O

$/YR
146036, 25
123769.¢L¢
133C05.44
G7C35.28
18853, 28
35283.28
1162232.,00
113725.56
T8G750.44

6144G0%4,33/YR

RESPONSES TF BIDDERS FOR RUN 1 OF THE MCROWK FERMIT SYgTEN SIMULATICN

UNIT=LRS/DAY 3CD

TREATMENT
LBS/CAY
4622 .44
4917,21
5662,17
19€4.11
4293.00
1650.C0
2678.G5
28542.C0
61619.69

LBS/CAY
4622044
4917.21
5¢£32,17
1964 ,11
42€2.C0
7550.00
2578.L5

28542.C0

€1€15.5¢

CCSsT
£

S15¢%57.88
564415.25
1185C71.0C
117727.00
1550027.00
18326£1.0C
841556.44
31C5C€7.C0
10177662.0C

$/YR

257288.31
148862,.25
312€75.64
31056.29
4G8E895.88
48237G7.44
222117.54
819114.16
2684¢538.00

TGTAL COST
$
1540859.0C

357781.56
1693263.00
485792.69
1620381.00
2043526.C0
1293980.00
3536173.00
12171755.CC

$/YR
406477.56
252661.54
446681.38
128151.63
427455.25
539080. 665
341350.94
932839.75
2474698.00



The followi ng three pages contain Tables A-4, A5,

and A-6 of the Meta Systens Inc report, "Marketable

Effluent Permit Systens." Table A-4 gives the aggregate
demand schedule for permts from conputer run 2. Tables A-5
and A-6 give the market-clearing results for conputer run 2
when the supply of permits is set at 4,000 and 2,000 pounds
per day of BOD respectively. The contents of all three

tabl es are described in nore detail in Section 6 of this

report.



