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1. INTRODUCTION

The Saint John River Basin Board has identified water quality as

the basin's most serious water resource problem. To achieve acceptable

water quality levels, the Board has recommended that pollution abatement,

by waste treatment plant installation, be undertaken at various locations

throughout the basin; however, the additional expenditures entailed may be

difficult for the population to assume in view of the area's economic

problems,

The provision of effective financing avrangements for waste

treatment projects is one key to the solution of this dilemma. This report,

which has been authorized by the Board, exploves the nature of the Ffinancing

problem, and suggests some

According to the
sources of water pollution
and industries. Untreated

public water supplies, and

alternatives for meecting it.

Board's Interim Water Quality Plan, the major

are untreated wastes from the basin's municipalities
municipal wastes cause danger to public health and

restrict certain forms of recreation such as

swimming. In contrast, wntreated industrial discharges are more related to

diminishing the oxygen content of the river, and thus to the maintenance of

aquatic life. Industrial wastes may cause unique problems which must be dealt

with on a case-by-case basis. This paper deals only with the problem of

municipal waste treatment.

Since the discharge from the typical small

industrial plants can be treated in municipal treatment facilities, these

waste sources are covered in this paper, Problems created by large industrial

operations arec not included within the proposals made herein.



Current Financial Arrangemenis

Current financial arrangements for municipal waste treatment in
the basin involve all three levels of government, The federal government,
through Central Mortgage and Housing Corporation (CMHC), provides a system
of low-interest loans and partial forgiveness of loans and interest for
approved construction projects., The New Brunswick government makes annual
grants to offset interest payable on loans for the same projects. The
individual municipality assumes the remainder of the capital costs of the
treatment system, which, because some elements of compieted systems do not
qualify for assistance, often comprise the largest portion of the total, as
shown in Table A-2, Appendix 1. In combination with annual operating and
maintenance (0 § M) costs, the outlays for waste treatment required of the
municipal taxpayer can be substantial, and even prohibitively expensive.

In addition to the possibility of high municipal costs, another
difficulty with existing financial arrangements arises because the onus is
usually on the municipality to initiate constructicn of treatment systems.,
This has meant that some communities have delayed installation of treatment
facilitics, and that available funds have been spent with little planning
for overall water quality improvements. In ﬁhe Saint John basin, this
problem has resulted in expenditures on waste treatment in some of the
villages, while some of the larger municipalities continue to pour untreated

waste into the xviver,

Two Basic Concepts

To ameliorate these difficulties, this paper proposes a new



financing method founded upon two basic concepts. The first concept, a
re-cxamination of cost sharing, is based upon the distribution of benefits
from municipal waste treatment. For example, one benefit of treatment is

the protection of local water supplies., Clearly, residents of the treated

municipality benefit through assured water supplics, prevention of disease,

etc. 1t should also be clear that residents outside the trcated community, -

but living within the basin also benefit through these same factors. The

general provincial and national populations benefit, for example, by not

having to finance fights against water-borne disease, In a similar way,
other benefits of waste treatment are shared among these four groups of :
people.

It has been noted that the federal, provincial, and municipal
governments currently share in waste treatment f{inancing. However, the basin
population living outside the tveated municipality currently contributes to
the costs of treatment only through the portions of their federal and
provincial taxes which finds their way into CMHC losns and provincial annual
grants. The first concept is based upon cost sharing to involve this group
more directly.

The second concept calls for the allocation of available funds for
waste treatment in a manner designed fo have maximum impact on municipal waste
abatement. The next section suggests a means of putting these concepts into
practice, while succeeding sections examine the impact of the proposed

financing system on the basin's population and on water quality improvement,
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2. THE PROPOSED FINANCING SYSTEM

The system proposed here incorporates the two concepts discussed
in the previous section and assumes the continuvance of existing federal and
provincial assistance,

A revolving "Fund" is proposed for the collection and dispersal
of money to meet municipal waste treatment expenses. Annual financial in-

puts would consist of available federal and provincial assistauce plus an

annual levy collected from within the basin. From this pool of money, the

"Fund" would assume all waste treatment expenses, including capital costs

of new treatment systems, payments for all owtstanding debts on existing

facilities, and annual 0 § M expenses. The last item is included to assure

thot existing trecatment plants would be operated to their intended effi-
ciency', and would enablc the training of skilled operators, and the
establishment of a menitoring program. VWhile the last item is included for
analysis in this paper, it is not essential to the proposed scheme, if
effective operation of the plants can be assured by other arrangements. In
selecting areas for annual allocations of capital for new treatment systems
a priority list of municipalities would be used. This list would be com-
piled with the aim of obtaining maximum abatement of wastes for each mone-
tary outlay, thereby assuring effective use of limited funds. Figure 1

depicts the annual operation of the propose "Fund'",

According to a report, Domestic Waste Treatwent Plant Efficiency Study,
(New Brunswick Department of Fisheries and Enviromment, 1972),
existing plants are inefficiently operated. '... the main
problem is lack of concern or understanding of the process and
the inability of untrained operators to adjust various components
of the treatment plant to attain maximum efficiency'’,
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Definition of Terms

== - —

As outlined in the Introduction, the mumicipalities are currently

responsibie for those treatment costs which remain after federal and proviuncial

assistance. These are referred to as netrmuniqipal waste treatment costs in

this paper. Three classes of costs comprise municipal waste treatment costs:
the capital costs of new systems to achieve adequate treatment, payments on

existing systems, and O § M costs. Adequate waste treatment, as used in this

paper, is defined as secondary treatment in all basin mwnicipalities with
populations greater than 500 persons, plus adequate sewer Ffacilities to conduct
- the wastes to the treatment plant. 7This definition includes both facilities
for which public assistance is available and those foir which it is not.

Capital costs axe those which will be incurred to construct new facilities

c to meet the standard stated above.

Municipalvﬂaste Tyeatment Costs!

Annual net municipal waste treatment costs are estimated as follows:

Cost ($7000)

; (1) New waste treatment systems 922
§ (2) Payments on existing systems 1,278
(3) Operating end maintenance - 518

TOTAL 2,718

! This section is a very brief svmmary of longer section on cost calculation
contained in Appendix 1. For a full understanding of the inclusions
in total annual cost, the reader is referred to that Appendix.
Capital costs were amortized over 20 years.




The triel run outlined in section 3% is based upon this total annual cost.

Annval Inputs to the "Fund!

Financial inputs to the "Fund" would be derived from 3 sources:
CMHC loans, provinciali grants, and annual payments collected from within the
basin. No change inlfhe levels of the first two inputs is proposed, but
monies from thesc sources would enter the "Fund" instead of being paid directly
to municipalities. Calculations presented herein assume that these amounts
would be made available at the same relative times during the construction
period as they are at present.

The third input, annual payments collected within the basin could
be used to spread what are now municipal costs among a wider segment of those
who would receive benefits. Five alternative methods were tested in spreading
the $2.7 million requived annual input (i.e. the annual municipal cost) among
various seguments of the basin population. These alternatives ranged from
continuance of the present financing system to cost sharing over the entire
populaition of the basin. Precise descriptions of each alternative are given
in section 3, alopg with an analysis of the outlays per average taxpayer
required under zach.

. .o N U '
Priovities and Annuval Qutlays of the' Fund '

Each year, the" Fund'will re-direct its available money into treatiment
related expenses. Fivst of all, from the total awount in the' Fund,'all
payments on treatmeni~ related Joans will be made, and an amount will be set
aside to cover the 0 & M costs of the treatment facilities which are in place.

After thesc two cost items have been met, the remainder of the amount in the
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Fund would be allocated for the construction of new treatment facilities,

These allocations would be made on the basis of a priovity list,

According to the sccond basic concept outlined in the Introduction,
available capital for the construction of new treatment systems should be
allocated to areas where it will have maximum impact on pollution abatement.
Using this concept, a priority list based upon petential waste reduction was
compiled for analytical purposes in this paper. This list is only an assumed
one, and not necessarily related to any final recommendations of the Board.

The amount of money left in the' Fund'each year after loan repayments
and allowance for annval O § M costs will govern the speed with which new
systems could be constructed., This residual amount may permit financing of
more than one plant in a given year, Conversely, if the plant heading the
priority list were an expensive one, thé’Fuud'could‘pTobably not bear the
full allocation in one year, in which case that plant would continue to head
the 1ist for the following year's allocation. Instances of both multiple
allocations and allocation to one municipality over two or more years can be
found in Appendix 2, Table A-G6 .To allow for annual infldtion, an annual 4%

cost. escalation is built into the allocation program displayed in the Appendix,

3. ANALYSIS OF PROPOSED FLNANCING~ARRA§QEMENT§W}

This section outlines the results obtained in a frial run using
the proposed financing arrangements. Table 1 and Figure Z, which show data
on net municipal waste treatment costs, are given in terms of outlays/per
average household of 3, and outlays per capita., Assuming one taxpayer per

average household and that the average household is composed of 3 pevsons,

! The reader will recall that fictitious names for municipalities are used

throughout this papex,



TABLE 1

Municipality

g -

Alternatives 1 ox 2

Present System oy
Fund Without New Cost
Sharing Arrangements.

Clearview 129,15

Parkvilie 69.51
Birchtown 112.38
St.Christopher 89.73
Happy Valley 147.06
Owl's Creek 84.15
Deep River * 16.59
Evansville —  eeaees
Lawson Village * 25.61
Cypress Lake * 25.14
Appletown 56.351
Carron * 14.49
Blackfield 130.44
Lion's Head *E 18.63

Crabtree 130.92

Mapleville 194.82
Wellington 118.80
Peertown * 23.76
Spring Hill * 10.77
Windville 58.07
5t. Albert 131.37
Long Lake * e
Powell Creek 83%.64
St. Flavien # e
Frontier Valley 72.15
Waterville * 15.96
Richaxd 202.86
Vincent * 7.71
Elmdale ® 7.71
Moose ® 37.02
Pine Valley 98.94
Red Lake * 9.63
Belltown ® 1.98
Fort McGee #* 35.10
Hemlock * 10.56
Wendover * 31.68
Yellowcliff * 14.19
Bedrock % 13,23
Oscar's Point * 13.35
Hometown * 29.55
Rossland 243.72
Elmerborough * 2.67

*#%  Municipalities which have varying degrees of treatment,
further capital investment.

(43.05) —-

(23.17)
(37.46)
(29.91)
(49.02)
(28.05)
( 5.53)

(43.48)
{ 6.21)
(43.64)
(64.94)
(39.60)
( 7.92)
( 3.59)
(19.69)
(43.79)
(27.88)
(24.05)
( 5.32)
(67.62)
{ 2.57)
( 2.57)
(12.34)
(32.98)
( 3.21)
( .66)
(11.70)
( 3.52)
(10.09)
( 4.73)
( 4.41)
( 4.45)
( 9.85)
(81.24)

( .89)

*  Municipalities currently possessing full treatment facilities.

COSTS OF TREATMENT PER HOUSEHOLD (PER CAPITA)

Alternative 3

Cost ohallnp ovey
Towns Requiring or
Possessing Treat-
ment.,

44.88 (14.96)

Alte&pﬂkiypﬁd
Cost Sharing
Ovexr Total Basin

Population.

27.24 ( 9.08)

but which require
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the outlays per household is the more meaningful measure of the impact of

treatment costs on local taxes, Tables 2 and 3 pertain to the vuse of the

" " . . .
Fund to allocate monies for new construction and for annual O § M expenses.

Alternative Cost Sharing Arvangements and Their Effects

o Alternative 1 assumes that the current financial arrangements will
- remain in force and that cach municipality will independently finance its own
i

treatment requivements. In other words, alternative 1 uses neither the proposed

_? cost sharing concept nor the "Fund'" for collection and allocation of waste
treatwent monies. Under alternative 2, current cost sharing arrangements
continue, but the proposed "Fund' is established to expedite the financing of

] waste treatment facilities,
: The annual costs per household will be exactly the same for each of

%ﬁ alternatives 1 and 2; these costs are shown in the first column of Table 1.

The range of estimated costs is between $1.98 in Belltown - to $243.72 in
Rossland.  The average outlays. in most of the mmicipalities with existing
waste .treatment facilities appear very low in comparison to those in

commuiities still requiring treaztment. This is largely due to the following

facts:

(1) existing plants have been financed over 30 to 40 years,
whercas the amortization period, assumed in this paper,
ol ‘ for required systems is 20 years; this will make the
annual costs of existing systems appear low; and

(2) the payments being made for components of existing systems
which were not assisted throuvgh the CMIC loan program ave
uncertain and ave not included in column 1; thus, column 1

= does not recovd the full cost of existing systems.

The effect of "Fund' utilization for allocation purposes will be outlined




~11-

later in the paper. Clearly, the costs of treatment in many of the
municipalities are very high, and would entail heavy burdens on taxpayers.
Alternative 3 spreads the municipal treatment costs across the
population benefiting dirvectly from waste treatment (i.e. across the
municipalities requiving or possessing trcatment). The annual cost per
household undey this alternative is §$44.88. This cost includes payment for
all system components, and thus cannot be compared with the costs of Column 1,
which, as noted above, do not include payments being made on system components
not financed via public assistonce.
Alternative 4 uses the total basin population as a basis of
sharing net municipal treatment costs., Using this alternative, annual outlays
per household required for the full cost of adequate treatment are $27.24.
Alternative 5 is based upon a basic per capita flat rate charge for
that part of the population residing in areas not requiring treatment, plus
a higher charge in the municipalities requiring or possessing treatment. The
rationale here is that everyone benefits from pollution control and should
contribute to its cost. The extra charge in municipalities requiring ox
possessing treatment is in recognition of local benefits of pollution control
such as protection of local watcr supplies, increased local recreational
benefits, etc. Since the funding arrangements put forth in this paper
depend on the availability of about $2.7 million per year for the construction
of treatwment plants, the amount derived from the flat rate charges will
determine the annual amount payable in the treated mwicipalities.

Figure 2 swmmarizes this relationship. Tt shows that the higher
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ghen)
%
i the annual flat vate per household in those municipalities not requiring
| = treatment, the lower the annual per housechold outlays in municipalitics
requiring or posscssing treatment. For example, a flat rate of $12.00 per
z household in the former will bring the cost in the latter from an average
) .
‘ of $44.88 to about $37.10.
) Bffects of the Fund'in Assuming Treatment Expenses
f? Under the current financing arrangementﬁ, there 1s no effective
|
control over the construction of new treatment plants, and existing treatment

plants are often operated inefficiently. In addition, annual payments are

made by .the municipalities over a long-run period, usually 30 to 40 ycars.

Use of the Fund to assist financing will:

""" (1) decrease the number of annual payments required for
new treatment plants to 14. After this period, annual
payments collected from within the basin will fall

= substantially. This decrease in annual payments will
,,,,, be discussed-below.

(2) enable allocation of available capital for waste
treatment in a manner designed to have waximum impact
on pollution abatement.

An allocation program for new construction is developed fully in
Appendix 2. Table 2 shows a summary of annual allocations as a result of
this program. The period of new construction, as displayed in this table,
runs for a l4-year period, from 1974 when the system in Wendover is bcguﬁ,
to 1987, when the last allocations are wmade at Parkville and Pine Valley,
I£f an average 2-year construction period is allowed, all required facilities
will be completed near the end of the fifteenth year after the inception of

1" i
the Fund. Note that the total amount to be spent, about $19 millicn, is
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rrrrr greater than the cost of construction, $15.9 wmillion, outlined in the previous

section, The difference of $3.1 million occurs becuause of an assumed 4%

while annual

>

inflationary factor bullt into the allocation program. Thus
payments to the "Fund" have been calculated on the 1974 cost of facilities

1 1"t
annual allocations are in texms of inflated dollars. Use of the Fund,
theretorve, will offset the effects of the assumed 4% inflation rate.

The 2llocation program is such that residents of the smaller
mmicipalities will be paying for their trveatment systems prior to installation.
This means that, in the earlier years of the “fund', theye will be some

c-divection of money from the smaller to the larger municipalities, although
this will be reversed in later years, This ve-direction of money is necessary

to ensure maximum impact of expenditures on pollution abatement,

Table 3 shows annual "Fund" outlays for O § M expenses. The cost

of 0 & M for existing plants is ebout $160 thousand amually. It remains
constant from 1974 through 1976, and begins to increase in 1977 when the first
new treatment system commences operation. In calculating annual inputs to

the "Fund", an 0 § M figurc of $518 thousand was used. Thus in the earlier
years there will be a significant residual amwount in this component of the
"Fund". It ds suggested that this residual be used to establish a comprehensive
operator training course, and to install proper plant and stream monitoring
equipment to assure maximum efficiency of existing plants. The amount
remaining, if any, could be used for additional expenditure on new treatment
plants,

Discussion of Annual Outleys and Their Bffects on Local Taxes

Alternatives 4 and 5 best cubody the new financing arrangements




L [ . . Lol - I BT L R S .
ororE 2 TIMETARLE CF ARNUA
hde v {ccsts in
1874-5-6 1877 1578 1872 1880 lgzl isgs 1985 1936 1537 1988
E - - - - - - - - - - 1306
- - - - - - ~ - 3000 3000 3000 3300
- - - - - - - - - - 3000 3000
- - - - - - - - - - 3500 3900
- - - ~ - 3600 2Can acon €000 9000 SCoe e80G
: - - 103025 103025 1630Z5 103025 103025 10I025 103025 103025 303025 163025 153028
| - - - - - - - - - - - 3568 3565
z ° - - - - - - - - - - 5000 5000 5000
ille - - - - - - - - - 5675 5675 5675 S575 X
ne on - - - - - - 4833 4833 4833 4333 4833 4833 4833 o
[ le - - - - - - - - 8456 8486 8466 S466 84C8
St e - - - - - - - - - 8000 3000 &203 BOGQ
. - 7o Creek - - - - - - - - 2634 2634 2634 26354 2634
Fr er Valley - - - - - 11600 11000 11800 11000 11000 11000 11000 11800
i Richard - - - - 25000 25¢G0 25008 25000 25000 25000 25000 25000 25260
: Pinec Valley ~ - - - - - - -~ - - - - 3000
i S JNS DI - - . ~ -
Wendover - 150000 150000 152000 150600 150000 156000 150090 150000 150000 150000 150000 150000
: Rossland - - - - - - - 2390 5190 5186 5180 5180 5190

Municipalities
with existing
trgatment systenms

158725 156725 159725 159725 158725  1597Z5 159725 15¢725 158725 158725 159725 158725 1397Z5

TCTAL 1558725 308725 412750 412738 437750 457730 462583 467773 481873 405548 507443 514348 518348



proposed in this paper, Let us focus upon alternative 4 for a further
discussion of costs per household for adequate waste treatment. Under this
altermative, it may be recalled, the annuval cost of adequate waste treatment
in the basin is estimated at $27.24 per household. Allowance for administra-
tive costs and contingencies might bring this estimate to $30.00 per year.

Experience in the basin has shown that between 25% and 33% of

,
=
an
102}
o~

te treatment costs are borvne by commerciel, public, or light industrial
establishments. Using these percentages to cover part of the annual amount
payable to the Y"tund", the net annual cost per household would be between
$20.00 and $22.50. It was shown that only 14 annual payments would be needed
to fulfil the new construction program required to achieve adequate municipal

waste treatment in the basin. After this ld-year period, annual costs per

household would fall substontially to between $10.80 and §13.23, assuming the
some range of percentage copntributions to treatment costs by non-residential

users. This annupl payment would cover O § M costs plus loan repayments on
all treatment facilities.

To assess what the required annual payments under alternative 4
would mean for tax rates in the besin, sowe wepresentative data on wmunicipal

taxes (see Appendix 3) were compiled. Annual provincial and local taxes paid

RV S e - b7 ’ 141 E . . p
within the basin average $389.00 per household ., If it is assumed that

This figure is somewhat higher than the province-wide average of $252.00, as
developed by the Tosk Force on Municipul Financial Structure and
Financing in 1972. However, this difference could be expected, since
the Saint John basin contains the largest part of the province's
assessed property value,
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commercial and small industrial enterprises pay 25% of provincial and local
taxes, annual taxes per household average $291.75, The average cost per
household of adequate waste treatment of $22.50 during the''Fund's" first
14 years of operation is 7.7% of current average local and provincial tax
payments.

Indirect Economic Effect of New Construction

In addition to the assurance of cleaner water because of adequate
waste treatment, the construction of required treatment systems will have
substantial indirect economic effects. Estimated effects on increased

household income, and employment are given -in Appendix 4.

4, SUMMARY AND GENERAL OBSERVATIONS

This paper has shown that outlays per taxpayer for adequate waste
treatment can be brought to a modest level through a pooling of finances
from several sources, particularly those from local sources. Treatment costs
under present financing arrangements are highly variable and, in many cases,
could prove prohibitively expensive. Costs per household under proposed
cost sharing arrangements are estimated at $22.50 annually, an outlay which
would probably impose little burden on the taxpayer.

The principle underlying the inclusion of local contributions to
the "Fund' from the entire basin population views pollution abatement as a
public good, similar in some respects to education, and the administration

of justice. In New Brunswick, education and justice are paid for from
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provincial funds, with the province taxing its residents to finance then.

The proposal concerning cost sharing suggests that waste treatment be dealt
with in a similar manner, and that its costs be spread over a‘wide population
base. Unlike education and justice, which are province-wide in their cost
sharing base, waste treatment {inancing as developed in this paper applies
only to the Saint John basin, While this area constraint was imposed on

s

the project, the proposed system could be extended easily to cover the entire

province.

Another eritical elewment in the proposal is the centralization of
all phases of waste treatment. Use of the '"Fund" as a vehicle to {inance
all phases would have several important cffects; an acceleration of re-
quived waste trestment system construction,. s staged construction program
designed to have maximum impact on waste abatement, a Jower number of annual
poyments for new focilities than ic the case under current financing arrange-
ments, au allowance for an assumed rate of annusl inflation in the {future,
and the provision of trained personncl to perform O § M duties. The "Fund!
vould impose scme administrative costs, but these would probably be low
since the administrative functions could be fitted into existing bureaucratic
crganization,

The plan builds upon current financing avrangements foy waste
treatment system construction., Future financial aid from the federal and
provincial govermments would be exactly the same as under these arranpgemcuts.
The "Fend" would require a "commitment" of money from CMHC, to ensure that
its construction program could be carried out as planned. There is a

precedent for such Ycommitment" ju the Cenada-Ontario Great Lakes agreement.



Undev this agreement, the federal government, through CMHC has "committed’
about $167 million for waste treatment in the Great Lakes area over the nuxt
10 years. The proposals set forth in this paper could be treated in a
similar wanneyr, They would, in other words, vequire no significant change
in CMHC policy.

The wost controversial point of the proposal relates to its cost
shaving arrangements. Total equalization of treatment costs across the
basin means that some taxpayers will only dexive indirect benefits from their
outlays. However, these indirect benefits are substential and broadening of
the cost shaving base 1s certainly justitied if waste treatwent is visvalized
as a public good. This is especially the case if the payments are shown to
be moderate, as they arvc in this paper. The paraliel with education is
obvious;

k

while everyone pays for education expenses, only those persons with
p ) 5

children benef society as a whole ultimately reaps the

it dirvectly. However,
benefit of education.

The second controversial point relates to the re-direction of
money into priovity areas. This means that some persons will pay before they
receive trcatment, ‘The sccond concept, to maximize the effect of expenditures

4

on pollution abatement, justifies this advence payment. Despite the obligation
of some to pay for systems which will be builld during later stages of the
construction period, they will pay ultimately the same amount as thosc who will
receive treatment in the initial phases of the "Fund's'' operations.

This paper takes the view that water quality improvements pervade

an entire river basin, and also have importani benefits for the provincial

and national populations. It wus shown that concepts based upon this view
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ey cun be wsed in fioancing adequete municipal waste treatment for the Saint
John River Basin., The financing proposals which result from use of these

B concepts demonstrate that waste treatment costs can be brought within reach

: for the majority of the basin's taxpayers. This 15 contrasted with the
current situation whercin waste treatment in prohibitively expensive in some

,,,,,,, localities. In view of the attractive economic and financial results of the

- analysis, the proposals contained in this paper deserve careful study by those
responsible for waste treatment planning and implementation in the basin.
Such study would include analyses of public ryeaction to the proposal,
examination of legal aspects iuvolved in implementing it, and the implications

g of the plan for existing administrative structures.
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5_OF ADEQUATE WASTE TREATHENT

APPENIIY 1 DEVELOPNENT OF COST

i P}Qgﬁfrs*'

Capital Costs

The determination of requirvements fox'Tmﬂv tregtment plants is a
fimetion of the planning studies being conducted under the SIRBB.  These
studies were unavailable when this report was weltten, necessitating the
assuomption of & set of treatment‘requirﬁm@nts for the basin. On the basis
of informetion availlable at the time of analysis, not only about treatment
requited to matotain a good standard of recciving water quality, but also

about the protection of local water supplies and public health, treatment
wos sssumed to be required in municipalities over 500 persons.” This
assumption iwplizs nothing sbout the final water quality plan, and in fact,
probably Vevertreats? the basin, Nevertheless it enables detailed analysis
of the proposed funding arrangemsnt,

Consultant veports and interviews with New Brunswick officials
provided the costs of these treatment requirements. In all cases, the costs

vsed in this poper are complete system costis (i.e. trecatment plus scwer),

The population grawvth rates used by the various consultants to determine
cach wuinilcipality's tre nt system vequirements are implicit in
the treatment costs used throughout the paper,

WIS

Se¢ Table A-2 for complete development of these costs.
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and ne ot thosoe covered by the CMHC Toan program.  Application of
amort i otion factors to the total system costs gave the annualized copital
costs of treatment. The factors used weve 73% for 20 years for the part

3

of the system covered by CMHC loans and provincial grents, and 81% over the

sume period for those costs incligible for assistance.

Table A-1 summarizes the estimated total and annualized capital
costs of new treatment systems after making allowance for currently
available federal and provincial assistence, that is the costs which the
basinfs municipalities must bear for requived treatment. As outlined in
the main paperc, the annual capital cost of treatment is estimated at
$922 thousand. This cost is in terws of 1974 dollars to allow some lead
time for jmwplementation of the proposed financing scheme,

Table A-2 develops this annual cost in detail, Column 1 shows,
for all mnicipalitics requiring treatment, the proportion of the total
cost (i.e. the sun of columes 1 and 2) cligible for public financing wmder
present programs. Columns 3, 4, and 5 relate to the financing provisions
of the CMHC progrem, in other words the amcunt of the loan, the amount of
forgiveness, ond the net losn respeciively, "The part of the eligible
amount not covered by CMHC (i.e. 1/3) plus the ineligible amount (column 2)
must be financed uvader curvent programs at higher rates of interest on the

open market, This amount is shown in colwmm 6 and is snnualized at 8% for
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TABLE  A-1 COSTS OF PROPOSED WASTE '[REATHENT SYSTHNS
( dollars )

Municipality

Clearview
Parkville
Birchtown

St. Christopher
Happy Valley
Owl's Creek
Fvansvilie
Appletown
Blackfield
Crotireen
Mapleville.
Wellington
Windville

St. Albert
Powell Creek
Frontier Valley
Richard

Pine Valley
Wendover
Rossland

TOTAL

Total Project Cost “Annund~Congs

254,031
162,294
400,000
275,000
274,510
516,328
162,240
2,546,447
250,574
268 144
352,060
586,16%
537 610
393,702
319,612
605,696
1,527,889
104,000
6,000,000
616,706

s e e T e

15,945,005

20,345
12,002
31,468
20,0063
25,871
46,466
17,133
120,113
21,852
21,841
33,879
54,400
11,405
27,911
29,401
39,726
124,802
7,391
202,740

46,563

922,356

ruction- Cost
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20 years in column 7. Column & gives the annual cost of the CMHC Toan

o,

obtained by annuelizing the amounts shown in colum 3 at 73% for 20 years.

The amouwnt of the New Brunswick anaual grant is given in column 9. Colun
10, ehtained by adding colomns 7 and 8 and deducting column 9 gives the

total net anpual capital cost in cach municipallity requiring treatment.

The sum of the elemenis in this columm is $922,356,

Qutstan

ing Treutment Systems

In addition to financivg new troatwent systems, the "Fund' will

assume payments on all outstanding debts for existing tveatment systews,

There are some difficulties involved in detevmining the exact levels of

: these payments,

For those components of existing systems finenced with public

| assistance, vecords exist from which curvent payments on leans may be
determined, These payments total just vnder $278 thousand per year for the
basin, as shown in Table A-3,

In contrast, components of existing systems which were ineligible
for public assistance were finsnced through general municipal Donas and
debenturves.  Tor the purposes of bond issue, the cost of these components
were added to any other capital needs of the mmicipality. Therefore,

without a detailed study of each municipality's {inances, the costs of the

y

system components not publicly assisted are indeterminate, Such a detailed

study was not carvied out in this project. To allow for this data deficiency,

"

o estimate of §1 million annually was used to approxiwate these non-assisted




TABLE A & ANNUAL COS'YT OF

MUMTCYPALLTY

Deep River
Lawnon Village
Cypress Luke
Caryon
Lion's Head
Peertown
Spring Hitll
long Lake
St. Flavien
Waterville
Vincent
Elmdole
Moose

Red Lake
Belltown
Fort McGee
Hemlock
Wendover
Yelloweliff
Bedrock
Oscarts Point
Hometowm
Elmerborough

TOTAL

FINANCIALLY

ASSISTED TREATMENT SYSTEMS

ANNUAL COST

907
2,021
4,157
6,018

107,707

23,818

v e 1
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1,026
1,056
234
810
89,537
1,375
1,145
14,561
3,910

1,365

e S e

277,951
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%
costs,  The'Pundvould use this money To assume poyments on existing
g,i
|

systems not coveved in the previous section, The onus would be upon the

individoal mnicipalities to prove that the money was required for

paymenis op waste Lreatment systews, This cowponent of the proposed

scheme is by far the leest solid in terms of available data. ‘The one

[
<

wmillion dollavs vequived anpvally is an "educated gue

;' and probably
over-cstimates real yequirewents., Prioxr to implementation, this is the

econowic component which would require most carcful study.

Anmnal O & M Costs

0 & M costs for existing plants were derived from records of

past expenditures. For vequired new systems, they were estimated in

consultation with a responsible New Brunswick officiel. As shown in
= Table A-4, total O § M costs for all systems (existing and required) is
E’ﬁ

estimsted at just over $518 thousand,

. In swmnary, the total annual cost of adequate treatment Lo

the wunicipalitics in the Saint John basin is estimated at just over

$2.7 willion, breken down as in Table A-5.




TRELE A-4

PDeep River
e Evansvilile

i Lawson Village
Cypress Lake
Appletowm
Carron
Blackfield
Lionts Head
; Crabtree
Mapleville
Wellington
Pooriown
Spring Hill
Windville
St. Albert
Long Lake
Powell Creek
St. Flavien
FrontierValley
Waterville
Richard
Vificent
Fimdale
Moose

Pine Valley
‘ Red Lake

ei Belltown
Fort McGee
Hemlock
Wendover
Yellowelifd
Dedrock
Oscavts Point
Hometown
Rossland
Ehrerborough

1

Monicipality
Clearview
§ Parkville
o Birchiown
St, Christopher
] Happy Valley
jf% Owl's Creek

Annua

T

3,535
1.000
3,000
3,000
3,900
9,000
%,000
3,000
3,000
105,025
3,000
3,565
42,000
5,000
5,675
4,355
12,000
2,000
8,466
8,000
3,000
2,06%4
11,000
3,000
25,000
3,000
3,000
6,000
3,000
3,000
1,000
1,100
3,000
200,000
5,025
3,000
3,000
1,000
5,190
3,000

SR, 543

Total

ANNUAT, OPERATING AHD MAINTENANCE COSTS OF EXISTING AND REOUIRED FAGTLLTILS

| Operating ond Mointensnce Cost ()1

Per Capita

6,006

2
2,80
2,24
3. 81
3,21
.70
1.43
11,26
62

2,72 Averace

Calculations based on 1971 Poputation statistics,except where indicated,

i 2 Catcudations based on 1966 Poputation,
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A-5

TOTAL _COST SUMMARY

Component. ol System

New Construction
Debt Asswoption (Assisted Components)
Pebit Assumption (Non~assisted Components)

Opervating and Maintenance

TOTAL

Total Annual Cost

922,356
277,951
1,000,000
518,348

2,718,655



APPENDIX 2 DETALLED OPERATION OF THE JFUND FOR NEW CONSTRUCTION

In owder o explain fully the operation of the proposed funding
arvangoment, the following example is given. It is stressed that this is
only an exawple, and is open to modificatioan if such modification is
necessary.  This Appendix applies only to new construction.

Annual Paywents

As identified in Tables A-1 aud A-2, the total net amualized

4

cost of treatment to the municipalities will be just over $922,000, The
allocation program worked out heve for the proposed'Fund'is based on the
assumption that this amount will be contributed anmuvally to the'Fund'by
the population paying the effluent charge. Table A-2 detailed the

:

dervivation of this fipure.

)

b=

Procurement of CMAC |

5 and New Brumswick prants

The allocation program given in the next secition for annual
TRund' dispevsal assumes the avellability of funds from CMHC as scon as the

mondcipality becomes next on the paiocrity list. ‘’fhe actusl mechanics of

Toan procurenent have nob heep worked out, but are rolatively miner detail
at this stage in the development of the proposal. It will be noticed in
Table A-6, which details the year-by-year allocation, that the amount of
the CMHC Joan ditfers from that shown in 'Table A-2. This wvesults from an
inflationavy factor of 4% built into the "Fuad",

The New Bruouswick anunual grants are calculated on the basis of

the same reasoning as outlined for the Joans. The prants are calculated



oo 20-yeur basie, e most common cxperienced in the past.

Dispexsal of “the "Fund!?

The allocation of the “"Fund' is on an anmual basis. An amount
of $700,000 is allowed for annuval'Fund"operation.  This covers the cost of
acdmnistering the altocotion prograwm,  The second element in annual’Fund!
dicpersal s loan rvepayments to CMHC.  Loans are repaid from the "Fund'
compencing two years after they swve received to allow for the completion
of treatment system construction., In all cases the rvepayment period is
200 years,

The annuanl allocation of moncy for treatment plant construction
is the thizd element in the dispersal of the "Fund''. As stressed in the
paper, these allocations are wade such that the most serious pollution
sources will be dealt with firvst, Alteration of the priovities will not

I3

affect the efficiency of the proposed "Fund".

A compleie allocation progyam is given in Table A-6. The fiast

four yeavs of this program are outlined in detail heve to promote further

undersianding of the propoesal contained in this papenr.

&
jaa}
-
1>}

In the fivst y of opevation, assumed to be 1974, the input to
the "Fund' is comprised of the annual payments of $922,356 made by the
basin's population, and a CMHC loan to begin construction of requirved
facilities in Wendover , for a total input of $4,972,356 to Wendover,

the fivst wonicipality on the priority list. By comparing this allocation

with the total cost of the ircatwent system required at Wendover, it is

clear thet not cnough money can be allocated to that municipality in the
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first year of "und? opervarion.,  Thus, Wendover vemains at the top of
the priority fist for 1975,

In 1975, the only YFund" iaput is the annual payvments made
by the basin's population, Note that no CMHC loan is given in this yeav,
as the full amount of the loan was veceived in 1974, Therefore, the
URund s total rveceipts in 1974 would be $927,356. After allowance for
the $100,000 operatine cost, the remainder of §$822,356 is allocated to
Wendover. This allocation is still not enough, leaving Wendover at

the top of the pricrity list for 1976.

~

Tn 1976, total "Fund" inputs arc $2,613,633. This total is

&

comprised of $922,356 in annual payments, a $1,403,517 CMBC Joan for the
treatment plant at Appletown, and the first New Brunswick annual grant

of $287,760 for the zystem constrocted in Wendover. 7This system ig
considered to be opeveting in 1976, as two years have passed since the
initial aliocation, New Brunswick annual grants ave given upon completion
of projects. The "Fund' outlays are composcd of the operating cost of
$100,000, the first CMHC loan vepayment (for Wendover) of $279,300 the
renzinder of the woney requirved at Wendover of §4318,489, and an initial
allocation of $1,815,844 to commeunce construction at Appletown. It will

be noted that, with the 1974, 1975, and 1976 allocations to Wendover,

total funding here has been $6,063,201, that is greater than the $6 million
total cost shown in Table A-1. This is an example of the built-in factor
of the "Fund'" to cover ammual inflation.

Annual inputs to the "Fund" toy 1977 ave the regular annual

payments from the basin's poputation, and the New Brunswick anmual grant



; - 4«)
‘ ¢
TR
i + B oyt J - o - P -y
] ob §$287,760, for a iotal of 51,210,116, Ouitlays are the repulay annual
| operating cost, a CMHC loaa vepayment of §279,300, and an allocation of
‘ $5850,816 to Applcetown, which remained otop the priovity list from 1976,
| In a2 simidar manner the veader can trvace through the annual
allocations of the "Fund" to 1987, the last year for which municipal
- payments for new construction arc made, and in which the last allocation
4 for treatment plant construction is made. ALl requived municipal plants
il
v have been constructed by 1988. Transfers of money from the province to
e CMHC will continue for 20 years to liquidate the federal loans. These
ligquidation transactions arve detaited in Table A-7. Tt will be seen
that, at their peak amwount, the New Brunswick annual grants will reach
7777777 $562, 146 and will begin to decline in 1994, at which time the Appletown
plant will be paid for. The largest annual amount payable to CMHC will
- be $545,596. Because the New Brunswick annual grants and the amount
remaining in the fund will always be sufficient to make the loan repayments
to CMHC, the municipal payments are not collected after 14 years.
;
|
B o
|
i 1
s
SR—)




e ied

b
C
=t
P
!
4]
-t
i)
Y
b
Pt
I~
I
=i
(8]
-1

8
[S I
(@I

e M

. ;’7,‘
{,;

[}

=3

L
LN

vt

LEy Ly H0 WY A L Ly D b <]

I G I e O T SR ER TR (82}

Coo =t e O ey g )y N [N

N . n e .

P b el

b U GO n

SO EAXOERNS BN D

SO N N D AD A N D D O LN et

CNOCN G, On Oy O Gy O U0 rn

IS IR Yo I o R Vo NN SNIN oS B N R QNI T e

S I T NN .

LY LY MO RO 0 ND D 0 G0 D I O8O D ved O L) B

oSEOTORPosE ST MDD NG D BT e e

W L 1 OO e et et e e

DD ND N
FosFoSE W
b
[N IS BN BN
SOOAD ANOD ND
[FaRRFARR YO RR RS

oy L LD N
Gy o8 s O B
Cy o< Oy b D
N TR
DO T ND D
(S S RO T A G b}
Ly Ly Ly 10 wn
Ty
N N N T
Ly AL b @) N
L IR N R o B ot
Nt LN Nt M
o i
G
(A T G I BN
el e e et peed

MDOAD AD O AD P P O O LN

gy

00 0 O C e B b0
et BTYOBOY ) b e D LN

L
OF NN s s b b0 e LD
DAL D P P P P s O
LD RO TN O e e e e el

Ly L0 Ly 10wy LE) Ny P s G0
L I S OV RN R VA SV N ST oS W
N B N N I L = S PRSP R R

TR G On e 1) OO N oo
[Nt SN I U WO BNV I AN o/ B O T i B O 3]
NE VSIS IEN o BRVaBEVS SANS BEVA RRCI RV

N T )
ey i
N O [

S AT ’ LS

N
RV
Y )t

L

() 0N A
C4 D e e

Ly O O

Chowed g
[N} [
D [

[@ MR )
(SR WATE AN
Cnoeny v Ln

NS

GO0 W O

[ RNA IR
Y Oy O
ASOUN SN )

P

Ci N N
ver Byt
(NI

eoow o D

vt

OO Y Do b0
Y CO =F 1 e

RIS IIGUIINS
Chy O D v

L S IR S YRR )
Poed e 1)

S Wy GO0 e 1 ND

TN

DYy
oy
0D

woow N

N TN AN
Yy L )
ARSI NS
Pl N N




51

-

APPENDEIX 30 DATA 0N VAL TAXATLON

- ’ . o N .
; Table A-8& cummaiizes the wonicipal tax strvcture of the basin,
i X

and is based uvpon Table A-9,
Table A-8

! PARAMETERS OF MUNLCIPAL TAXATION

o Population (1971) 190,658
Net Municipal BUngT (ﬁOOO‘C) 18,886
Municipal Tax Basce ($000's) ' 1j045,129
, Revenue Raised by Local Property ‘

Taxes ($000%s) 9,041
Average lLocal Tax Rate per $100

of Tax Rase . 8647
- Average Local Taxes per Capita (§) 47, 4%
Average Local Taxes per Household (§) 142.26

, Amount Payable to Province for Education,
: Heaith ond Weld and Justilce

- Administration ($000's) 15,648
Amount Payable to Province per Capitu 82.20
Avount Payable to Province per Household 245.77

Total Local plus Provincial Taxes per
Household (§) ' 389.03

According to Table A-8, total local and provincial taxes average

$389.03% per year, Provincial taxes levied against municipalities are

based upon $1.50 per $100 of assessed property value.!  If commercial,

public, and industrial establishments ore ascumed to pay 25% of provincial

B T

ond local taxes, annual taxes per capita avevapge $291.77. As indicated

Table A-§, theve is a wide variation avound this avevage. This figure is
; I

somewhat higher than the averape provincial plus local taxes of $222 per yeor

Provinee of How Brunswick, Repori of the Task Toree on Municipal Structure
and Tinoucing, 1972 po 28,

SNt




! reporited for the rest of the province, However, the diffeience can be
expected since the Sainl John basin contailas the largest pavi of the

province's ussessed value.
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APPENDIX 4 REGIONAL TRMPACTS OF T

PEADTTURES OGN W TREATMENT PLANTS

The expenditure of approximately $16 willion on new Lreatment

system construction in the Saint John basin will filter through various
parts of the regional economy, ultimately having a much greater dollar

effect than the initial expenditure, Lconomists have called this the

maliiplier effect. The nultiplier effect is difficult to determine in
precise, quantitative terms, but can be approximated using regicnal
input-output tables and techniques., We were fortunate for this study to
have access to such information,' enabling the approximation of the effect
of new construction on the New Brunswick economy.

The analysis of regional impacts was done on a "one-shot' as
opposed to a dynamic basis. The fundamental question asked was, 'What are

o

of a 316 million expenditure on the regional economy?" In

tha effects
other words, no effort was made to examine the etfects of a year-by-year
expenditure program like that outlined in Table A-6 of Appendix 2. Since
the effects are differvent for treatment plants than for sewer construction,

the analysis was orpanized to deal with these two items separately.

2

Table A-10 shows the breakdown of costs for each component. These arc

LA preliminary paper was WJ(ll(H!“ Messas, Marks and Campbell of the
New Brunswiclk Office of the Pro Hu v for this study; 'HH 5 paper,
entitled The Econowic EiT Sewer ol Treatwent Plant

L.

Cone rncttun H\xw\’};HuVA'H 0

iy available upon iuqlh#

2 Ibhid, p.o10.



= called the "first round’ eifect of expenditure and arve the inputs to the
analysis. In addition to the assumed breakdown in costs of Table A-10,
four additional assumptions are necessary; all contractors are located

in New Brunswick; most contractors are swall Fivms; all labour and
distributed profits accrves to New Brunswick residents, and all inputs ave
supplied locally if possible. Violation of any of these assumptions will

necessitate adjustment of the results,

~Table A-10

ESTIMATED COST DATA

Conponent Treatment Sewers Per Total
§ - Cent
Material 54.49 3,729,600  35.53 6,726,550
-
,,,,, Labour 25.33 1,940,400 18.48 3,333,550
Contractors Plant® 354,750 6.45 3,286,500 Y 3,041,250
Ovevhead and Profit 775,150 13,73 1,543,500 14.70 2,298,650
TOTAL 5,500,000 100.00 10,500,000 100.00 16,000,000
* This i$ defined to include rental charges depreciation, taxes, finance,
planning, engineering, administrative and other similar costs.
The results of the input-output anolysis arve shown in Table A-11.
| e . e ' | . 1 . U -
% The divect otfects on houschold income, employment, gross domestic product,
s and povernment revenve weve calculated from the data of Table A-10, and
= demonstrate the initial effects of spending woncy for required trcatment
|
i
|
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% Table A-11
SUMMARY OF REGLONAL THMPACTS OVER 14 YEARG !
a
-
;
: Total Multipliiers
| Divect Effeccts Economic
b . , Initial Costs) Tmpact
§ : A. Sewer Construction gﬂjiquw,wﬁmwiw{" ’Wj??fjiiw o
i Houschold Iucome 4,215,435 11,739,957 2.78
Dinployment (Han-Years)))) (527) (2206) 4,19
Gross Domestic Product 4,327,827 17,037,402 3.94
Government Revenue 275,505 3,551,001 N/A
B, Treatment Plants
I
‘ Hovsehold Tncome 1,959,513 5,366,433 2.74
=i Employment (Man-years) (245) (1003%) 4,00
i Gross Domestic Product 2,266,957 7,905,205 3,49
‘ Goverimment Revenue 143,000 1,575,685 M/A
C. Total Coastruction
Project
Household Income 6,174,948 17,106,390 2,77
Fmployment (Man-Years) ((772) (3209) 4,15
Gross Domestic Product 6,594,784 24,942,607 5,78
Covernmeni Revenue 416,305 5,124,676 N/A

rrrrr | Y osource Tbid, p.o6,
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system construction. The total cconomic cffect includes the divect plus
the indircet effecis as the expenditures flow through the province's econony,
Another way of viewing cconomic lmpacts is by examining the
cffects of anticipated expenditures on different industry groups. These
are shown in Table A-12. Tn tewrms of industvial output, the major cffects
are felt by the suppliers of initial inputs sueh as concrete, transportation,
cte. Other industrial impacts result wainly frow indizect, re-spending
effects, principally in the food and service categories. The reader is
cautioned that the figures in Table A-12 are not additive, Ffor they are
gross output levels; to add them would.involve a large degree of double
coumting.
Throughout this impact analysis a number of assumptions have been
made . A few of these have been outlined here; all of them are outlined in

the paper by Marks and Campbell. Because of the assumptions, the data

@

presented on impacts must be interpreted as best available estimates, not
exact predictions of economic cffects, 1In fact, it is suggested that they

be vicwed as possible, not probable impacts,
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INDUSTRY QUTPUT LEVELS CREATED BY 316,000,000 BXPENDITURE

ON SEWER SYSTEMS AND TREATMENT PLANTS 1

Agvicultuve
Non-Metals,Quarries

Meat, Dairy and Fruit
Miscellaneous Foods

Beverages

Metnl Fabuication

Nom-Metallic Minecal Products (Concrete)
Petroleum Products

Other Construction
Transportation,Travel and Entertainment
Radio, Telephone and Telegraph
Blectric Power, Water and Gas
Distribution

Auto Operation

Finance and Real Estate
Dwelling Services

Hotels and Restaurants
Personnel Services

Business Services

Household Industry

Other

1 Source: Ibid, Pe7,

()
826,167
209,906
707,706
480,371
258,218
324,155
3,279,581
758,699
1,080,658
3,009,767
658,262
537,425
4,151,625
1,110,050
1,551,242
1,340,084
382,178
936,641
570,377
17,106,390
1,537,537
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