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1.

COST EFFECTIVENESS ANALYSIS

Cost Effectiveness Analysis: Definition and Calcu]ation Procedure

1.1

Introductioh

This section will present the general cost-effectiveness
analysis procedures appropriate to small communal and onsite waste-
water treatment systems design. The cost components of the analysis
will first be defined and the general procedures for their determination
will be outlined. Three examples of the application of the analysis
will be presented for the Woodrock Community.

: The pfocess of selection of an appropriate technical option is
influenced by_ three .general factors:

* the technical feasibility of the option

* the presence of any over-riding, non-monetary
objection to the option

* the cost effectiveness of the option

In order to be considered further, a particular option must be
theoretically capable of providing the desired degree of treatment to
the waste stream of concern. Technically feasible options must be
examined for their acceptability to the community and incompatibility
with local environmental -conditions. Finally, those options which
survive this preliminary sifting process are compared using the cost-
effectiveness analysis (based upon the present worth method with an
EPA specified discount rate and 20 year planning period). The appro-
priate technical option would be the most cost effective of these pre-
selected alternatives.

The cost effectiveness analysis determines the total Present-
Worth of all wastewater treatment alternatives for the community.
The Present Worth consists of: ‘ '

- Construction and Development Costs (Capital Costs)
-~ Present Worth of Operations and Maintenance Costs -
- Salvage Value of Structures, Equipment, and Land

This Present Worth must include all costs, both public and
private. o .

The general cost effectiveness formula can be stated briefly as:

Capital Costs + Present Worth of Annual 0 & M Costs -
Present Worth of Salvage Value = Total Present Worth

The determinqtion of each of these components will bé discussed in
greater detail. An example of the general cost effectiveness pro-
cedure can be seen in the December 27, 1978 Federal Register.




1.1.1 Innovative/Alternative Preference. Under present EPA regulations,
the Present Worth of Innovative/Alternative options may be 15% (
greater than the most cost effective conventional option and

. stil1l be selected. This preferential procedure is designed to
encourage the investigation and application of new technologies.

1.2 Definitions

1.2.1 Capital Costs. The capital costs of any technica]‘bption
are the initial costs of providing a structural/process
framework for the waste treatment. Capital costs include:

* costs of construction
* costs of Tand and easements
* contingencies
_* engineering costs —— ‘
*« administrative, legal and financial costs
~ 7 (including interest during construction)

1.2.2 Operations and Maintenance Costs. The annual operation
and maintenance costs are those costs associated with providing
an acceptable level of wastewater management with the facilities pro-
vided. Annual operations and maintenance costs consist of:

* operator's salaries . (
* routine replacement of equipment and equipment :
parts (including septic system replacement)
* energy and chemical costs
* other required annual costs (management, water quality
monitoring, etc.) .
* deductions of revenues from energy recovery, crop
production and other valued outputs (such as irriga-
tion water) _ ‘
* qncremental costs which depend on quantity of flow
treated

1.2.3 Salvage Value. Salvageé value is the residual worth of com-
ponents of the waste treatment facility at the end of the
design period. If a component has a useful life longer than
the design period, then a salvage value (based on a fraction
of the component’'s initial value) can be determined. Such
components inciude:

Tand

wastewater conveyance structures

other structures (buildings, etc.)

equipment, for which the useful 1ife of the equipment
is longer than the planning period.




1.3 Calculation Procedure For Cost Effectiveness Analysis

The calculation procedure was stated briefly in Section 1.1.
In review the total Present Worth of an thion is found by:

Capital Costs
+ Present Worth of Annual Operations and Maihtenance Costs

- Present Worth of Salvage Value

.‘Total Present Worth

Determination of each category of costs will be examined in

greater detail in the next sections.

. 1.3

~

1.3.2

1.3.2a

1.3.2b

1.3.2c

i

Common AsSsumptions (1) In order to, calculate the cost

effectiveness of any particular alternative, the common
factors must be defined. These are:"

* a 20 year planning period
* Tand appreciation rate of 3% per year ,
* energy cost escalations based on EPA 40 CFR Part 35 (2)
* when this analysis was originally performed, the Water
Resources Counc¢ii mandatéd ihtérest rate was 7 1/8%.
It is noted that the present rate is 7 5/8%; however,
the 7 1/8% rate will be retained in this study.

Capital Costs. These costs are a summation of the previously

defined components in Section 1.2.1. The means of estimating
each cost will be discussed briefly. Figure 1-1 presents the
summation procedure in a graphical form. ‘

Cost of Construction. These costs can be estimated from

experience with similar facilities, industrial processes

using similar technology, manufacturers' data, and EPA cost
publications. Cost estimates should be updated, where necessary,
using the appropriate index (ENR, Wholesale Price Index, EPA indices).

Cost of Land. Land costs are variable, and should be estimated

eith§r from experience or from local sources (real estate agencies,
etc.). :

Interest During Construction (I) When capital expenditures can be

expected to be fairly uniform during the construction period, interest
during construciton may be calculated as:

(PCi); where

the interest accrued during the construction period
construction period in years

total capital expenditures

discount rate (7-1/8% per annum)

I1=1%
1
P
c
i

nononon




FIGURE 1-1
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If expenditures will not be uniform, or the construction
period is longer than 4 years, interest during construction
should be calculated on a year-by-year basis. This is usually
included in the administrative/legal/financial portion of capijtal
cost determination. “

e A

1.3.2d Contingencies. Contingencies are usually calculated as a fixed
percentase of the total construction costs, reflecting the precision
and detail of the construction cost calculations: -For this analysis,
a value of 20% is ‘assumed. _

- 1.3.2e Administrative, Legal, Financial and Engineering Design. The
administrative, legal and financial costs are determined for
each aspect of the project and are included in the Total Capital
Costs. Interest during construction is normally included in this
section. : :

Engineering design is based on estimations by the design firm.
It is noted and emphasized that actual engineering and administra-
tive costs cannot be based on a percentage of construction costs.

e

1.3.2F Surmation’ of Capital:€Costs -Computation. In summation, capital
costs are calculated as follows: :

é : Component

Cost of Construction................... eeeaan A
Contingencies.....eevvevnn.n. teeseessenss. 0.20A
Engineering Design..... ceeene et ereeereanaena . ED

1.3.3 Annual Operations and Maintenance. These costs are a
summation of the previousTy 1isted annual costs. The present
worth of the annual 0 & M cost is found as shown below:

Component ' Amount
0 & M Costs...... ceseescecaaincons ceee B
Revenues....... cerees ceeanes ; ........ . {-C)
Tota1‘Annua1 0 & M Costs..... cerenes .. —:;];

Figure 1-2 presents this procedure graphically.




Figure 1-2 ' 6.

Annual Operation and Maintenance

-‘-‘—"'—-—-——_— o
Routine Chemicals and Repai
! pair/Replacement
0&HM . | Energy Costs of Failing Systems
(or recovery) ‘

Annual 0 & M

Present Worth
C&M

The Present Worth of annual 0 & M costs "is found by multiplying
the sum by the Present Worth Uniform Series Factor. A design
period of 20 years and a discount of 7 1/8% are assumed. Thus:

I

Present Worth = 10.49186 X (B-C)

1.3.3a Incremental (Growth - Related) Annual 0 & M Costs. There are annual
costs which increase throughout the project primarily due to orowth ~
within the community. <;

The present worth of these increasing costs is found as shown:

Component ‘ "‘Amount in'Last Year of Planning Period
Incremental 0 & M Costs...... D
Incremental Revenues......... (-E)

D-E (See Figure 1-3)

To obtajn the present worth, the average incremental annual cost is
multiplied by the gradient series factor:

D-E)
(# of years in-planning period) X PWF = PW
D-E
20 X (76.38969) = 3.8195 X (D-E) = PW

The total annual 0 & M present worth is the sum of the fixed annudl ) :
0 & M present worth and the incremental annual 0 & M present worthz. o (},

Total O & M Present Worth = (10.49186) X (B-C) + (3.8195) X (D-E)

[Figure 1-3 presents a graphical representation of the two tvnes of
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1.3.3b Replacement of Onsite Systems. Septic systems which fail after the

initial construction period must be replaced as part of the ongoing (
maintenance program. The total number of mounds emplaced during

the Planning Period includes those which rep1ace conventional septic
systems (as they fail) and those which are repairs to the replacemept
mounds themselves.

Failure Rate of Present (conventional) Septic Systems

The rate of failure of present septic systems is central to this
determxnat1on, and should be determined statistically for the community
in question. In this case, a failure rate of 5% of the total number
of initially unreplaced systems:per year is assumed for demonstration
purposes. To simplify the calculation procedure, the systems are assumed
to fail linearly over the 20 year Planning Period and, thus, at the end
of the Planning Period all present septic systems w111 have failed. This
can be shown:

Total Number of Original Number °
Septic Systems Failures = of Septic Systems X .05 x 20 years =

Original Number of Septic Systemé

Failure Rate of Replacement (mound) Systems

A11 mounds, including those emplaced at the beginning of the P]ann1£:
Period and those which replace failing systems throughout the period, are
themselves subject to failure. For the purpose of this analysis, a
failure rate of 1% of all mounds per year is assumed. The number of fajlures
of the originally built mounds can be determined by:

Number of Total Number of Origina]]y :
Failures = Built Mounds X 20 Years x .01 =

Total Number of Original Mounds

Thus, at the end of the design period, 20% of the originally built
mounds will have failed and been replaced.

The failure of mounds which have been built to replace conventional
septic systems can be determined in a similar manner. With the assumption
made above that the replacement of conventional systems is linear through-
out the Planning Period, the average age of one of these replacement mounds
is 10 years. The number of failures can therefore be calculated:

Number of Original Number
Mound Failures = of Septic Systems x 10 Years x .01




Thus, it can be seen that 10% of the repairs to failing septic 9.
systems are estimated to fail during the Planning Period.

In surmary, the total number of mounds built can be seen below:

{ ' ,
) Problem Source Failure Rate - _Number of Mounds Built During
(annual) Planning Period
Initially Built 0.2 x Number of Initially
Mounds 1% . Built Mounds
Initially Conventional ’ Number of Initially Conventional
Septic Systems 5% : SepticISystems
Mound Repairs of , '
Conventional Systems 1% 0.1 X Number of Initially
Conventional Septic Systems
Summary of Onsite 0°& M Costs
Since all systems are assumed to fail linearly over the 20 year
Planning Period the number of mounds replaced per year is equal to
the total built divided by 20 years:
€m Yearly Total = [(0.2 X Number of Initially + (1.1 X Number of Initially)]/20 yrs
: Built Mounds Conventional '
. Septic Systems
‘This_year]y total is multiplied by the mound unit cost o provide
the annual 0 & M cost for mound replacement:
Mound Replacement Cost = Yeér]y Total X Unit Cost - X (PWF)
(Present Worth)
1.3.3c Energy Cost Escalation
Because of the rising cost of energy and the regional factors
involved in energy supply, the Present Worth Factor for energy
sources is variable. Table 1-2 presents a summary of these Present
Worth Factors for each Region and energy type. '
1.3.3d Other Onsite Operating Costs
The other annual 0 & M costs for the onsite option include pump repair
P and replacement (for mound systems) and preiodic septage removal for all
& 1 systems.. -

1.3.4 Salvage Value

Salvage value is determined by:
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1.
SaTvage‘Va1ue Initial Cost of (% of Useful Life Remaining) - Discount
 (Present Worth) Item X | 100% ) X Factor

it

ARy

‘The discount factor for the 7-1/8% interest rate and 20 year
planning period is 0.25245. The useful .1ife of some capital items
are presented below (1):

Item . Useful Life
Land , : Permanent
Easements ' - Permanent
Wastewater Conveyance : 50 years
Structures :
Tanks, Pump Chambers, Other : : 30-50 years
Structures .
Process Equipment ' v .. 15-20 years

Auxiliary Equipment | 10-15 years

1.3;4a Useful Life and Failure Rate of Mounds

Based on the excellent performance of properly designed and
instaiied mounds in the last ten years, a useful Tife of 40 years
will be assumed for the purposes of this analysis.

~ However, because: 1) the somewhat complicated and sensitive

g' ~ construction procedures required to properly install the systems

- are often not followed exactly; 2) the waste disposal systems are
often subject to misuse (overloading, lack of preventive maintenance,
etc.; and 3) the general sensitivity of the system to external
environmental effects (accidents, floods, physical damage, etc.),
the actual useful 1ife is somewhat less than the assumed 40 year
period. This difference in the design useful 1ife and actual
useful 1ife of mound systems is taken into account by assuming a
failure rate for the mounds. This methodology was chosen because
it permits a more accurate estimation of salvage values than would
be made using an arbitrary reduction in the assumeduseful 1ife.
Because of the somewhat unpredictable nature of the factors responsible
for mound problems, and the fact that each mound is an individual unit,
the actual failures would tend to occur over an extended period rather
than all at once. Shock loadings, misuse, or faulty construction would
tend to affect systems on an individual rather than mass basis. There-
fore, it is felt that the assumption of a failure rate provides a
resonably accurate simulation of mound survival for the purposes of
this Cost Effectiveness Analysis. ,

‘The failure rate is assumed to be 1% of all emplaced mound systems
per year. In order to simplify analysis, it will be assumed that these
mounds fail linearly over the 20 year Planning Period. Thus, there are
two "types" of mounds that need to be examined: those which are

" emplaced at the beginning of the Planning Period and survive; and
< those which replace failed systems, either mounds or conventional
@ : (i.e., "future failures") systems.

Salvage Value of Initially Emplaced Mounds

_For those mounds emplaced at the beginning of the Planning Period,.
the Salvage Value can be determined by:




12.,

Salvage Initial Loy . .
= X (% Useful Life Remaining) :
Value Value ( T00% ) (
Salvage  _  Initial 502 ) e
Value T . Value X - (100%) B 0.5 X Ig;%lgl

Theoretically, at the end of the 20 year Planning Period, the
originally emplaced mounds still, have 50% of their useful 1ife
remaining. ‘ . :

Salvage Value of Mounds Which Replace Faf1ed'$ystems

For those mounds which replace failed systems, an average age must
be determined. Because systems are assumed to fail linearly over the
20 year Planning Period, the average age of a system is 10 years.

The salvage value of these systems can be determined by:

Salvage Initial o . ‘s
= X - {75% ) = 0.75 X Initial
Value Value (W) | Value

Useful Life and Salvage Value of Septic Tanks

As described above, the useful 1jfe of a concréte septic tank is.i (”
assumed to be 50 years. Thus, the salvage value of septic tanks can -
be determined by:

St
i

Salvage _ Initial

Value Value

>

(60% o - .
‘ = 0.6 X Initial
(]OQ% : Value

This assumes that septic tanks will be emplaced only with those systems
failing at the beginning of the Planning Period. Replacement systems
will receive a mound only, with the assumption that non-failing systems
have properly sized and installed tanks. .

1.3.4b Summation of Salvage Value for Onsite Systems

Based on the number of mounds emplaced during the Planning Period
as defined in Section 1.3.3b, a summation of the Salvage Value (Present
Worth) for Onsite Systems is presented below:

D S S Qs o 0
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Item Number Procedure Summary

Septic Tank Number of Initial  Number of Initial Systems X .
. Problems Unit Cost X 0.6 X Discount Factor
Initial Mounds ‘ 0.80 X Number of | Number of Initial Systems X 0.80
Initial Problems X Unit Cost X 0.5 X Discount
(1% failure rate) Factor

Replacement Mounds 0.20 X Number of Number of Replacement Mounds X

Initial Problems + 0.75 X Unit Cost X Discount .
Number of Initially Factor :
Conventional Septic = -

Systems + 10% of Initizlly
Conventional Septic :

Systems

1.3.4c Land & Easements

Land is assumed to appreciate at a 3% rate over the planning

périod. The resultant value (at the end of the 20 year planning
period) is discounted to present worth using the discount factor.
Easements are assumed to have their initial value at the end of
the Planning Period. The Present Worth easements is found by
using the initial value and the discount factor.

A Summary of the Salvage Value determinatfon procedure is

presented on Figure 1-4. S

2. Cost Effectiveness Ana]ySiS'Methodology

2.1

Determination of Areas of Analysis

The analysis will be performed on three specific areas;
Problem Area 4, Problems Area 14 (Town Centér), and the
Town as a whole. Sufficient information will be provided
so that analysis can be performed on the other problem

. areas, if desired.

2.2 Methodology

The methodology for analysis will be performed as follows:

1)

2)

Define area into solution by

a) onsite and
b) communal {(sewer) .

Compute capital costs

a) vrepairing onsite systems (present problems, not solved by h)
b) communal
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FIGURE 1-4

COMPONENTS OF SALVAGE VALUE
AT END OF DESIGN PERIOD
STRUCTURES —
& EASEMENTS LAND
COMPONENTS
WV i WV y A
INSTALLED NEW SYSTEMS || NEW SYSTEMS QUANTITY! |cosT!
NEW SYSTEMS | | INSTALLED DUR-{ | THAT FAIL AND | :
STILL IN USE { | ING DESIGN ARE REPLACED
PERIOD STILL BY NEW SYS- . /. /
IN USE TEMS STILL ‘ .
IN_USE . APPRECIATE—("
, , , 4 VALUE
/
SUBTOTAL
N A , y 2
SALVAGE VALUE SALVAGE VALUE SALVAGE VALUE
(PRESENT WORTH) (PRESENT WORTH) (PRESENT WORTH)

4

TOTAL SALVAGE VALUE




2.3 Growth
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3) Compute annual 0 & M of initia]ly—repaired systems

"a) onsite
b) communal

4) Compute annual repair costs of ipitia1ly-repaired systems
5) Compute annual ) & M of present non-problem systems
6) Compute annual repair costs of present non-problem systems

7) Compute salvage value of all equipment having a useful life
greater than end of Planning Period '

‘8) Compute management costs
9) Segregate land costs as a separate line item

10) New Construction: compute costs (capital, 0 & M and repair)
of wastewater system for new construction.

Figure 2-1 summarizes this entire procedure.

The future growth of a community depends on many factors.

In order to simplify the analysis for the examples in the
following sections, an assumption will be made for the growth rate
of the Woodrock Community. This assumption assumes an annual
growth of 50 homes/year. It is also assumed that this new con-
struction does not occur in any of the previously defined prob-
lem areas, but is scattered throughout the undeveloped portions
of the community. . A o

Example Analysis

Background Information

Onsite Systems

- The unit construction costs for mounded leachfields are

presented in Tables 3-1 through 3-3. It should be noted that

the costs presented in these Tables are for demonstration purposes

only, and will not accurately reflect costs in all parts of the

country. It should also be noted that the particular design code

-used for Woodrock results in a relatively larger mound size than

would result from using other (e.g. Wisconsin) recommended designs.
Table 2-1 in the Problem Area Description delineated the number and
bedroom size of failing systems for all the problem areas. Annual
operation and maintenance costs will be calculated with 5% per year
present leachfield failure rate. The failure rate for all replacement
{mound) will be assumed to be 1% per year. Present failing svstems will
receive a new septic tank, pump-chamber system, and mound. Future
failing systems will receive only a new mound. The procedures necessary
Eo}perform the Cost Effectiveness Analysis are presented in three examples
elow. - : :




COST EFFECTIVENESS PROCEDURES FOR
SMALL COMMUNITY SYSTEMS '

FIGURE 2-1

PROBLEM DEFINITION

T

TECHNICAL OPTION -

SPECIFICATION

16.

COST EFFECTIVENESS i
ANALYSIS l
W ! \l’
_CAPITAL COSTS: CAPITAL COSTS: CAPITAL COSTS:
COMPLETELY ON-SITE MIXED ON-SITE/ COMMUNAL
SOLUTION COMMUNAL SOL»UT!ON SOLUTION
(+) J, (+) \L (+) J, ‘j; ;
ANNUAL O &M: ANNUAL O & M: ANNUAL O&M:

FUTURE FAILURES
Replacement Costs

(-) \L

FUTURE FAILURES/
EQUIPMENT REPLACEMENT &

OPERATION

(-) J/

EQUIPMENT REPLACE-

' MENT & OPERATION

o

ALL SYSTEMS
REPLACED

SALVAGE VALUE:

\/

SALVAGE VALUE:

ALL SYSTEMS REPLACED
& STRUCTURES

SALVAGE VALUE:
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Y

LEAST
PRESENT WORTH

N
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3.1.2 Communal Systems

The costs associated with Communal solution for the various
Problem Areas are presented on Table 3-4. The communal solution
involves the collection of septic tank effluent by a small diameter
gravity sewer and transferal to a communal Teachfield (mound). All
present problem systems are hooked up to the sewer, as well as those
presently non-failing systems which are along the sewer route.

3.2 PROBLEM AREA 4

Problem Area 4 was described in section 2.2.4 of Case Study.
The cost effectiveness analyses for the onsite mounded option and
communal (sewer) option are examined below.

<3.2.1 Onsite Mounded Systems

3.2.1a Design Basis

Problem Area 4 contains a total of 34 septic systems, 13 of which
are presently failing. In the onsite option, a septic tank, pump
chamber and controls, and mound will be provided for each problem
system during initial construction. Replacement of systems which fail
during the Planning Period were addressed in detail in the Annual
0 & M Costs determination. It is assumed that mounds initially
emplaced fail linearly over the 20 year period (1% of Total Number
Constructed/year), while initial non-problem systems fail linearly B
at a higher rate (5% of Total Initial Non-Problems/year). Replacement (4'
systems receive only a mound, rather than septic tank/pump chamber/ ‘
mound. There are 21 initial non-problem systems in Problem Area 4.

3.2.1b Capital Costs

Construction Costs:

Item Number Unit Costs Total Cost = Present Worth
Septic Tank 13 1,833 $ 23,829
Pump Chambers & Controls 13 975 12,675
7-Bedroom Mounds (10 min/in) 13 6,184.80 80,402.40

TOTAL CONSTRUCTION COSTS $116,906.40

Development Costs:

Total Cost _ Present Worth
Contingency | $ 23,381.30
Engineering Design 23,381.30
Financial, Legal, : . ‘
Administration . 9,352.00 (};
Subtotal | ~$ 56,114.60 -
Easements 1,300.00

TOTAL CAPITAL COSTS $ 174,321.00 $ 174,321.00
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) 3.2.1c Annual 0 & M Costs . . (
. The annual 0 & M costs will be calculated for a 5% failure - ‘
rate for septic systems. No new growth is assumed. The estimation
of the number of mound replacements was outlined in Section 1.3.3b.
For the initially constructed systems, the number of failures can be
estimated by:
Initially .
13 Installed X 0.01/year =.0.13 systems/year
Systems :
For the initial nonproblem systems, the numbér of failures can be
estimated by:
Initial
21 Nonproblem X 0.05/yr = 1.05 systems/year
Systems.
Septage pumping 15 assumed to take place every 3 years for all
systems as a cost of $75 per pump-out. The annual cost for pumping
is, thus, $25. ' '

ITEM ' NUMBER 'UNIT PRICE  ANNUAL COST PRESENT WORTH
Initially Built Mounds - 0.13/yr. $6,185 $ 804 ' - (
Initially Conventional - _

Septic Systems v 1.05/yr. $6,185 $6,494
tound Repairs 0.105/yr. $6,185 $ 650
Septage Pumping 32 $ 25 ' $ 850
Pump Maintenance 13 $ 42.50 $ 618
Total $9,416 © $98,791

3.2.1d

Salvage Valve

The procedures for salvage value determination were outlined
in Section 1.3.4. The value for each component is calculated below:

Septic Tanks

Number x (% of Useful Life Remaining) x Unit Cost = Salvage Value
100% ' v

13 x (0.60) x $1833 = $14,300 ,(}"
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Initially Constructed Mounds

Number x (% Useful Life Remaining) X Unit Cost = Salvage Value
100% '

{ (0.80 x 13) x (0.50) x $6185 = ~ $32,160

Other Mounds
(21 +0.2 x 13) x (.75) x $6185 = §$179,475

Pump Chambers

13 x (0.6) x $975 = $7605 -

A summation of the salvage values is presented below:

Ttem . Salvage Value ~ Present Worth
" Septic Tanks $ 14,300
Pump Chambers o 7,605
Initial Mounds 32,160
Replaced Mounds 109,475
- $163,540 $41,286
%: 3.2.7e Total Present Worth

Capital........................ $174,321

&M o 98,791

‘Salvage.......... ... 41,286)

‘Total Present Worth $231,826

3.2.2 Communal System

3.2.2a  Design Basis

In the communal option for problem area 4, all 13 of the present
problem septic systems are hooked up to a septic tank effluent collection
system. In addition, 7 presently non-failing systems are also hooked
up to the small sewer because of jts proximity. The collected septic
tank effluent from the 20 houses is pumped to a communal leachfieid
some distance from the problem area.- The remainder of the septic systems
in problem area 4 will be repaired/replaced onsite. Figure 3-1 shows
the collection system Tayout. )

‘3.2.2b Capital Costs

.Construction Costs from Table 3-4

% Total Construction .................. $176,310
Contingencies......c.iovevinnnnnnn... $ 35,260
Engineering Design........cou.uo..... $ 35,260
Financial/Legal Administration....... 14,100
land.....coonunn.. o et B e b esar e aeansn. $ 34,000
tasements..oieninnninnnnenannnn... 2,000

Total Capbital Costs $296.930
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. 3.2.2¢ Annual Operations and Maintenance

The operations and maintenance costs include septage pumping,
collection pipe and dosing system maintenance, communal system
failure (1% per year, as with onsite mounds), and septic system

{ . failure (5% per year).

Collection Pipe

Quantity Basis Cost

2940 LF $0.10/LF $294

Septage Pumping

Quantity ’ Basis - Cost
34 Houses $25/year/house §850

Dosing System Repair - Pump Maintenance

Quantitz v Basis ] Cost
1 Pump $363/Pump ' $363

Communal Leachfield Repair

Quantity Basis ‘ Cost
@Z | 1 1% of Total Cost (excluding $1763
. Tand) _ :

Onsite Replacement

Quantity » Basis Cost

0.7 year $6185/mound $4330

The summary of annual O & M costs is presented below:

Annual Operations and Maintenance

Item , Amount Present Worth

Septage Pumping : $ 850
Collection Pipe 294
Dosing System ' 363"
1% Communal Leachf1e]d Failure Repair . 1,763
5% Onsite Failure Repair (.7/yr) 4,330
TOTAL 0 & M (5% Failure) 7,600 $79,738
él 3.2.2d Salvage Value

The salvage value of the communal system is determined in a
manner similar to that followed for the onsite system.




Septic Tank

Number X (% Useful Life Remaining) X Unit Cost =" Salvage Va]ugi
© 100%
13 X 0.60 X 1833 $14,3qg

Collection System

Quantity X (% Useful Life Remaining) X Unit Cost = Salvage Value .
100% oo

2940 LF X {0.60) x $20.00 = $35?280

Cleanouts

6 x (0.60 x $1200‘ $4320 -

Communal System

Mound (excluding land)
1 x (0.5) x $69,477 = $34,739

Dosing System

b\
1 x (0.60) x $8000 = $4800

Land

Land is apprec1ated at a rate of 3%/acre. Over twenty years the
land value increases by a factor of (1.03) 20 or 1. 806.

Quantity X App;sg%g:1on X Unit Cost

1

Salvage Value

i

1.7 acres X (1.03)20 % $20,000/acre $61,408

Onsite Mounds

Quantity X (% Useful Life Remaining)X Unit Cost Salvage Value
100%

where:

" ¢ Useful Life Remaining = (Usefu1 Life - Average Life of Mounds) x 100
Useful Life (z
. } -

= (40-10) oy 390 = 759

14 x (0.75) x $6185 = 64,943




3.2.3

3.3
3.3.1

Easements

The value of easements is assumed to be unchanged throughout
the Planning Period :

20 x 1 x $100 = $2000

The salvage values for the communal system are summed up below.

Item . Amount Present Worth
Septic Tanks $14,300
Collection System 35,280
Cleanouts 4,320
Communal
Mound 34,73¢
Dosing : 4,800
Land’ ) 61,408
Onsite Mounds 64,943
(5% Failure)
Easements . 2,000

TOTAL ' $221,790 $55,991

Total Present Worth

5% Failure RAte

Capital.......cocovevvna... $ 296,930
0&M(PH)...... cessssncsan 79,738
Salvage..iieeeirietenennans (55,991)

$ 320,677

Comparison of System by Cost

Onsite System (PW) Communal System (PW)

$231,826 , | $320,677

The onsite solution is obviously the more cost effective
for Problem Area 4.

Prob]ém Area 14 (Downtown)

Design Basis

There are presently 36 problem systems in the downtown area of

" the case study community. In the onsite option, 29 will be repaired

onsite, while the remaining 7 must be served by a communal system
because of a lack of space onsite. The communal system also includes

6 presently non-failing systems which must connect to the sewer because
of its proximity. The remaining 328 systems in the downtown region




will be repaired onsite as they fail (5% of total/year). In the
communal option, all 370 septic tanks in the downtown region are

- connected to a collection system and piped to an aerated lagoon/aqua- (
cu]ture treatment facility.

3.3.2 0ns1te So]ut1ons

Table 3-5 presents background cost estimate for onsite systems
within the Woodrock town center.

Table 3-5 Cost Basis for 0ns1te Opt1on

1) Septic Tank/Conventional Soil Absorpt1on System, based
on a 3-bedroom home, percolation rate of 20 min/inch:  $2900

2) Septic Tank/Mounded Soil Absorption System, based
on a 3-bedroom home, 4 foot mound, and percolation -
rate of 10 min/inch:

Y

7325

|

3) »Septic Tank/Mounded Soil Absorption System, off-site $9150

While most of the problems in the town center can be solved
onsite, there are several which require the establishment of a
communal leaching area in the town center. (-

3.3.2a CAPITAL COST

ONSITE SYSTEMS: . (from Table 3-6)

by Method #1: 15@ $2900 each = $43,500
by Method #2: 8@ $7325 each = $58,600
by Method #3: 6@ $9150 each = $54,900 ,
SUBTOTAL (ONSITE) | $157,000 _ $157,000

COMMUNAL LEACHING SYSTEMS:

Collection System Component

Septic Tanks 13 @ $800/ea = $10,400
Septic Tank Hook-up 13 @ $450/ea = $ 5., -840
Collection Pipe 1410 LF @ $20/LF = $28,200
Cleanouts 10 @ $1200/ea = $12,000
Pump Station - 1 @ $15,000 = $15,000
SUBTOTAL (COMMUNAL COLLECTION) $81,440




Leachfield Component

{ - Land Clearing .62 Ag @ $2000/A§ = $1,240
: Excavation 144.4 yd3 @ $2. 5/yd3 = $ 360
Gravel 77.8 yd $ IO/yd3 = 780
Pea Stone 11.1 ydg 9 yd = 100
Fi1l Material . 1740 yd~ @ $ 5 yd = $8,700
"Trench Pipe 1200 LF @ $2.5/LF = $3,000
Distribution Boxes 6 @ $175/ea. = $1,050
Pipe 50 LF2 @ $3/LF =2$ 150
Grading & Shaping 11,750ft“ @ $0.065/ft.© = $765
Layout/Supervision 1200 LF @ $1/LF ‘= $1,200
SUBTOTAL ( COMMUNAL DISPOSAL) $17,345 -
SUBTOTAL (COMMUNAL) $98,785 $98,785
TOTAL _CONSTRUCTION COSTS ‘ - $255,785
DEVELOPMENT COSTS
| Contingencies. $ 51,150
Engineering/Designs, etc. 38,375
Legal, Administration, etc. 25,575
Easements & Land Acquisition 36,000 v
é{ © TOTAL DEVELOPMENT COSTS $151,100 $151,000
TOTAL PROJECT COSTS . ‘ - $406,885
3.3.2b ANNUAL OPERATION AND MAINTENANCE COSTS ANNUAL.COST PRESENT WORTH

1. Existing Problems :

Septage Pumping (once every three yrs.)

36 @ $25/ea $ 900
Pumps
15 @ $46.50/ea. : © . 700
Replacement and repair 2375
" SUBTOTAL - © $3975

Ii. Non-Problem Systems

Septage Pumping (once every three yrs.)
334 @ $25/ea . $8350

III. Collection System (if required)
Pipe Cleaning 1410 LF @ $0.60/LF _$ 845

. IV. 5% Failure/year of present onsite systems
£ . 328 x .05 = 16.4 @ $7325 $122,330

Total Operations & Maintenance Per Year

. $135,500 . §1,421,650




3.3.2¢

3.3.2d

Salvage Value

The salvage value of the onsite optfon is determined in

the same manner as for the onsite and communal options described

for Problem Area 4 above. A summation of the values is

presented below:

Item : ) Amount
Onsite Systems (Present Problems) $ 78,500
Communal System . -
Septic Tanks 6,240
Collection Pipe 16,920
Cleanouts 7,200
Pump Station 9,000
Leachfield- 8,675
Future Onsite Systems (5% Failure ) 91,750
Easements 36,000

Total Salvage $254,285

Total Present Worth

5% Per Year Failure of Present Non-Problem Systems

Capital....cvveunnn.. ... $ 406,885
Annual 0 & M (PW).......: 1,421,650 -
Salvage (PW)........... .. (64,195)

Total Present Worth  $1,764,340

3.3.3 Communal System for Downtown Area

The communal system for downtown Woodrock involves the collection
of septic tank effluent and treatment by an- aerated lagoon/aquaculture system.

Present Value

$64,195

The piping layout is presented in Figure 3-2, and the costs
associated with collection and treatment are summarized in

Tables 3-7 and 3-8.

™
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Problem Area 14
Cammunal Solution

{ Figure 3-2

Problem Septic System
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Table 3-6 Costs of Collection Sys tem

Capital Cos?s
Item :

4" Collection Pipe
6" Collection Pipe
8" Collection Pipe
Cleanouts

Septic Tanks

Pump Station
Street Connection
River Crossings
Escavation

Basis

10,530 LF @ $16/LF
280 LF @ $18/LF
9,620 LF @ $20/LF

110~ @ 1200
370 @ 800
1 @ 42,000
370 @ 450
5 - @ 16,500
2270yd3 @ 35/yd

Total Copstruction Cost

Contingencies.........
Engineering & Design.. :
Financial/lLegal/Administrative... $ 93,150

Total Capital Costs

e eeeeaeeas $232,875
........... $232,875

$1,723,270

Annual Operations & Maintenance

Collection System
Septage Pumping

Salvage Value

Collection System
Cleanout

Septic Tanks

Pump Station
River Crossings

Total Salvage Value

20,430 LF @ $0.06/LF

370 @ $25

Value

$219,550
79,200
177,600
25,200
49,500

$551,050

Total Present Worth of Collection Systems

Capital Costs
Annual 0 & M (PW)
‘Salvage Value

Total Present Worth

$1,723,270
109900
(139.115)

$1,694,055

- 34,

Cost

$168,480
5,040
192,400
132,000
296,000
42,000
166,500
82,500
79,450

$1,164,370

$1,723,270

Present %urth

$1,225
9,250

$10,475 - $109,900

Present Worth

$139,115




TABLE 3-7
( » WASTEWATER TREATMENT FACILITY
PRESENT WORTH

CAPITAL COST:

Site Preparation
Equalization Tank .
Acquaculture Treatment
(aerated lagoon)

Operations Building/Laboratory
Exterior Piping

Electrical, HVAC

Effluent Disposal

Total Construction Cost
Contingencies .

" Engineering, Design, etc.
Legal, Administrative, etc.
Operator Training
Land

@; , ' Total Development Cost

TOTAL CAPITAL COST

ANNUAL OPERATIONS AND MAINTENANCE:

Labor

ETectricity

Equipment Replacement
Laboratory Analysis
Resource Recovery

TOTAL 0 & M COsT

Salvage Value

Equalization Tank
Aquaculture Treatment
Operations Building
Exterior Piping
Effluent Disposal
Land

$ 6,800
19,900

443,250

35,000
15,000
20,000

62,500

$ 602,450

$ 120,450

50,400
30,100

20,000 .
80,000

$ 341,000

"$ 15,000

1,300
500
1,000

- 2,250

$- 15,550

$ 11,940
221,625

21,000

9,000
31,250

144,490

$ 439,305

$ 943,450
" Present Worth

$ 163,150

Present Worth

$ 110,900
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Table 3-7 cont.

Total Present Worth of Wastewater Treatment Facility
Capital Costs $ 943,450
Present Worth of Annual 0&M © 163,150
Salvage Value (Present Worth) (110,900)
Total Present Worth $ 995,700 L
C




3.3.4

' 3.3.5

3.3.5a

Comparison of Onsite vs. Communal Systems for Downtown Woodrock

Onsite Systems (5% Fai]dré/yr)

Present Worth...... ceeroesanes eeaseeeeen Ceceoas $1,764,345

Communal System

COTTECtiON. e eennnennnnns et .$1,694,055
Treatment PTant. ...eeeeeeesoeeosierneveneennnnn $° 995,700
Total Present Worth . $2,689,755

The onsite option is more cost effective than the communal option.

Townwide Analysis

A townwide ahalysis can be made by summarizing the cost effectiveness
analysis for problem areas 1-15 (Problem Area 15 is the dispersed
problems). A 1% failure rate of onsite systems was assumed for the
outlying regions, and a 5% failure rate in the downtown section.
Downtown communal and onsite solutions are examined for théir

impact on the overall cost.of the program. Al1.outlying problem
areas are solved by onsite solutions.

Included in the townwide assessment are:

* a septage treatment facility ($742,900 capital costs;
$25,500/yr 0 & M cosﬁs) :

* management option, including a computer and groundwater
monitoring ($25,000 capital costs; $13,600/yr O & M costs)

* an assumption of 50 new septic systems added per year'in
non-problem areas.

The assumption that no new growth occurs in presently defined Problem
Areas has been made because each of the Problem Areas is essentially

a completely built-up housing development, with 1ittle room for further
growth. ' :

Repair of New Systems

The determination of the repair of new (growth-related) systems is -
similar to that for present systems. With an incremental annual
increase of 50 systems per year and an assumed failure rate of 1%/year.
there would be 115.5 failures in the 20 year design period. If these
were assumed to fail in a linear fashion (a simplification) then the
annual cost for repairs .can be shown by:




38, -
Total Number of Failures/Planning Period X. Unit Cost = Annua! Cost

115.5 failures/20 years X $9253 = $53,435/year

The Present Worth of this annual cost is $530,632.

3.3.5b Salvage Value of New Systems

Based on the assumed growth and failure rates, a total of 115.5
systems will be estimated to fail in the design period. If these
are assumed to fail linearly over the 20 year period then the
salvage value can be calculated as:

(% Useful Life Remaining ) .

Number of Replacemen%s X ( 100% ) X Unit Cost * Salvage Value
115.5 X (0.75) X $9,253 = $801,541
| = $202,350

(Present Worth)
For the present case, the system cost is assumed to be $9;253 '
(4 Bedroom Mound with 30 minute/inch perc rate - from Table 3-3)

Tables 3-9 and 3-10 summarize the cost effectiveness analysis for the
entire town ofWoodrock. v
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{ 4, User Costs

The determination of user costs in a situation where different

users receive different types of services requires that the community

make a number of decisions relative to the allocation of those costs.

For the purposes of this example it is assumed that 370 structures will

be serviced by the central collection treatment system; 589 will receive

onsite repairs and 3144 will continue to USe their existing onsite systems

but will become part of the overall management district and will make .
. avail of the septage treatment facilities. The cosis used in this example

are summarized below: v .

I. Capital Costs

A. Downtown Collection System

$1,723,270

Total Capital Costs =

85% Federal Grant - 1,464,780
10% State Grant - 172,330
Total Local Share = § 86,160

Debit Retirement (20 yrs @ 11%)* §  10,820/yr

@§= | B. Wastewater Treatment Facility
Total Capital Costs = § 943,450
85% Federal Grant - 801,930
10% State Grant - 94,350
Total Local Share = § 47,170

Debit Retirement (20 yrs @ 11%)* $ 5,920/yr

C. Septage Treatment Facility

Total Capital Costs = § 742,900
85% Federal Grant - 631,470
10% State Grant - 74,290
Total Local Share = § 37,140

Debit Retirement (20 yrs @ 11%4)* § 4,660/yr

D. Onsite System Repairs

Total Capital Costs = $7,353,450

- 85% Federal Grant - 6,250,430
€ 10% State Grant - 735,350
Total Local Share = $§ 367,670

Debit Retirement (20 yrs © 11%)* § 46,170/yr
*Amortization Factor = 0.12558 .
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II. Operation and Maintenance Costs

A. Downtown Collection System $ 1,225/yr
(excluding septage pumping) :
B. wastewater.Treatment Facility vr" $15,550/yr
C. Septage Treatment Facility .- $32,000/yr
D. Management Costs (onsite systemg) $37,200/yr

III.  Septage Pumping/Hauling Costs

$75/household every three years =
$25/hausehold/yr

4,1, User Costs for Dowﬁfown Residents

Theresidents of the downtown district will be assessed the total
cost of the collection and wastewater treatment systems and a proportionate
share of the septage treatment and management costs. Since the downtown area
will be served by a small diameter gravity sewer, each structure will be using
a septic tank which will have to be pumped. A summary of the user cost
calculation follows: :

Collection system Capital Costs = $10,820 ‘ <:
Wastewater Treatment Capital Costs = 5,920

Septage Treatment Capital Costs

(370 x 4660/4103) = . 420

Collection 0 & M = 1,225

Wastewater Treatment 0 & M = - 15,550

Septage Treatment Q0 & M

(370 x 32,000/4103) = 2,890

Mangement Costs (370 x 37,200/4103) = 3,350

Total  $40,175

User Costs
Collection/Treatment 40,175/370 = $109/yr
Septage Pumping = . 25/yr
Total User Cost. = $134/yr

4.2 User Costs For System Being Initially Repaired

Residents who will be having their systems repaired will be assessad for
the costs of thase repairs plus a proportionate share of the otner facilities

they will use, these are‘summarized below. Q-’

i
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Onsite System Repair Capital Costs $46,170
{ Septage Treatment Capital Costs '
‘ (589 x 4660/4103) 670
Septage Treatment 0 & M~ : '
(589 x 32,000/4103) : v 4,590
Management Costs o .
(589 x 37,200/4103) : 5,340
Total " 456,770
) User Costs ' -
Treatment 56,770/589 = $96/yr
Septage Pumping : 25/yr
Total User Cost = $121/yr

4.3. User Costs For Residents Not Receiving System Repairs

For this example it is assumed that this group will pay for its
sharé of all cost associated with utilizing the septage facilities.

A. Summary Follows:

Septage Treatment Capital Costs

éz (3144 x 4660/4103) = $ 3,570
Septage Treatment 0 & M
(3144 x 32,000/4103) = 24,520
Management Costs

(3144 x 37,200/4103) = 28,510
Total $56,600

User Costs '
" Treatment 56,600/3144 = S$18/yr

Septage Pumping ‘ 25/yr

_  Total User Cost = $43/yr’ -
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Questions : (,

Is the most cost effective solution always the moét favorable from a
community's standpoint? 4Why or Why not?

A number of assumptions are made in conducting a cost effectiveness analysis,

of the following which are mandated by EPA regulations and which are left
to the discretion of the engineer: ‘

- length of planning period

-~ discount rate

- rate of failure of onsite systems

- cost of repairing onsite treatment systems
- useful 1life of capital items

Discuss, in general terms the implicatiéns'of varying these assumptions
as they relate to the selection of a particular alternative.

Different present worth factors are used for land costs and energy costs
under existing EPA regulations. What is the basic assumption behind
these diTferences? ‘
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- EPA COST-EFFECTIVENESS ANALYSIS GUIDELINES

Arrroix A

COST-LFTICTIVINESS AMALYSIS GUIDELINTS

1. Purpose. These guldelines represent
Agency policies and procedures for deter-
mining the most cost-effective waste treat-
ment x:_u.nazp:nent system or component

part.

2, Authority. These guldelines are pro-
vided under sections 2122XC) and 217 of
the Clean Water Act.

"3. Applicability. These guldelines, except
as otherwise noted, apply to ail facilitles
planning under step 1 grant assistance
swarded after  September 30, 1978. The
guidalines also apply t& State or locally f{i-
panced facilities planning on which subse-
quent step 2 or step 3 Federal grant assist-
snce (s based. . .

4. Definitions, Tarms used in these gulde-
lines are defined as follows:

2. Weste lreatment management 3ysiem.
Used synonymously with “complete waste
‘treatment system”™ as defined tn §35.903 of
this subpart.

Y. Cost-effectiveness gnalysis. An analysis
performed to determine which waste treat-
ment management system or component
part will result in the minfmum total re-
sources costs over time to meet Federal,
State, or.local requirements.

c. Planning period The period aver which
s waste treatment management system s
evaluated for cost-effectiveness. The plan-
ning perfod begins with the system's {nitial
operation. .

d. Userul i{fe. The estimated period of
-time during which & treatment works or &
component of & waste trestment manage-
ment system wiil be operated.: o
_ e. Discggregation. The process or result of
bresking down s sum total of population or
econoraic activity for a State or other juris.
diction (lLe., designated 208 area or SMSA)
into smaller areas or jurisdictions.

§, Identification, selection, and screening
of alternatives. s. Identificction of cllernc-
tives. Al fensible alternative waste manage-
ment systems shall be Initially identiffed.
These alternatives should include systems
discharging to recelving waters, land appli-
cation systems, on-site and other non-cen-

tralized systems, Including revenue generat- .

ing applications, and systems employing the
reuse of wastewater and recyeyling of pol-
Jutants. In identifying alternatives, the ap-
plleant shall consider the possibility of no
sction and staged development of the
syster.

b. Screening of alternatives, The identi-
fled aiternatives shall be systematleally
screened to detsrmine those capable of
meeting the applicable Federal, State znd
tocal criteria.

¢. Selection of alternatives. The identlfied
slternatives shall be (nitislly anslyzed to de-
termine which systems have cost-effective

potential and whicti should be fully evaluats
ed according to the cost-effectiveness analy-
sis procedures established It the guidelines.

d. Ezxtent of effort. The extent of effort
and thie level of sophistication used In the
cost-effectiveness analysts should reflect the
project’s size and importance. Where proc.
esses or techaiques are claimed to be Inno-
vative technology on the basis of the cost
reductiod criterton contsined in paragraph
Se(l) of sppendix E to this subpart, a suffl.
clently detatied cost analysis shiall be includ-
ed to substantiate the claim to the satisfag.
tion of the Regional Admindstrator. -

6. Cost-affectiveness enclysiz procedures.

8. Method of enalysis. The resources costs
shall be determined by evaluating opportu-
nity costs. For resources that can be ex-
pressed {n monetary terms, the analysis will
use the interest (discount) rate established
in paragraph Ge. Monetary costs shall be
calculated in terms of present worth values
or equivalent znnual values over the plan-
ning period defined in section 6b. The anal
ysls shall descriptively present nonmone-
tary factors (e.g., soclal and environmental)
in order to determine their significance. and
Impact. Nonmonetary factors include prima-
ry and secondary environmental eifects, lm-«
plementation capability, operability, per-
formance relability snd flexibility. Al-
though such factors as use and recovery of
energy and scarce resources and recycling of

. nutrients are to be included {n the monetary

eost analysis, the non-monetary evaluation
shall also Include them. Tlia most cost-effec-
tive alternative shall be the waste treatment
management system which the analysis de-
termines to have the lowest present worth

or squivalent annual value unless nonrones

tary costs are overriding. The most cost-ef-
fective siternative must also meet the mini.
mum requirements of appileable effiuent
lmitations, groundwater protection, or
other applicable standards established
under the Act. .

b. Planning period. The planning peried
for the cost-effectiveness analysis shall be
20 years.

¢, Elements of manelary coste. The mone-
tary costs to be considered shall Include the
total values of the resources which are at-

tributable to the waste treatment manage- .

ment systém or to one of its component
parts. To deté rmine these values, sll monies
necessary for capital construction costs and
operation snd maintenance costs shall be
{dentifled. -~ ) . .

(1) Cazpital construction costs used in &
cost-effective analysis shall include all con-
tractors® costs of construction including
overhead and profit, costs of land, reloca-

tion. snd right-of-way and easement acquist- -

tion: costs of design engineering, {leld explo-
ration and engineering sarvices during con-
struction: costs of sdministrative and legal
services lnicluding costs of bond sales; stare
tup costs such as operator training: and in-
terest during construction. Capital construe-
tion costs shall also include contingency

allowances consistent with the cost esti-
- mate’s level of precision and detall.

(2) The cost-effectiveness analysis shall
include =nnual costs for operation and
malntanance (including routine replacement
of equipment and equipment parts). Thesé
costs shall be adequate to ensure effective
and dependable operation during the sys-
tem’s planning period. Annual costs shall be
divided between {ixed annual costs and costs
which would depend on the annual quantity
of waste water collected and frested.

4s.

Annusl revenues generited. by the waste
treatment manazgement system through
energy recovery. crop production. or other
outputs shall be deducted from the annual
costs for operation and maintenance (n sc-
cordance with guldance issued by the Ad-
ministrator.

d, Prices. The applicant shall calculate the
varicus components of costs. on the basis of
maurket prices prevalling at the tixe of the
cost-effectiveness analysis. The analysis
shall not allow for inflation of wages and -
prices, except those for land, as described In
paragraph 6n(1) and for natural gas. This
stipulation is basad on the Impijed assump~
tion that prices, other than the exceptions,
for resources involved in treatment works
construction and operation, wiil terid to
change over time by sapproximately the
same percentage. Changes In the general
level of prices will not affect the resuits of

‘- the cost-effectlveness analysis. Natural gas

prices shall be escalated at 8 compound rate
of 4 percent annually over the planning
period, unless the Regional Administrator
determines that the grantee has justified
use of & greater or lesser percentage basad
upon regional differentials between histori.
cal natural gas price escalation and con-
struction cost esczlation. Land prices shall
be appreciated as provided in paragraph
6h(1). Both historicai data and future pro-

- jections support the gas and land price esca-

jations relative to those for other goods and
services related to waste water treatment.
Price escalation rates may be updated peri-’
odically In accordance with Agency guide-
lines, :

e. Interest (discount) rele. The tite which
the Water Resources Council establishes an-
nually for evaluation of water resource pro-
Jects shall be used. . :

1. Interest during construction. (1) Where
capital expenditures can be expected to be
fairly uniforms during the construction
period, Interest during construction rmay be,
calculated at 1=1/2PCi where:

I=the Interest sccrued dusing the construe-
tion perfod, o

Px=the construction period in years,

C=the total capital expenditures, )

{=the Interest rate (discount rate n section
ge). : . '

2) Where expenditures will not be uni--

" form, or when the construction period will

be greater than 4 years, Interest during con-

. struction shall be calculated on a year-by-

year basis.

g. Useful Wfe. (13 The treatmefit works’
useful life for & cost-effectiveness analysis
shall be as follows: .

Land—permanent, - )
Waste water conveyance structures (in.
cludes collection systems, outf{zll pipes,
interceptors, force malns,  tunnels,
ete )50 years.

_Qther structurss (Includes plant bullding,

concrete process tankage, basins, HIt sta-

tions structures, ete.}~30-50 years,
Process equipment—15-20 years,
Auxillary equipment—10-15 years. co.

¢2) Other useful life perfods will be accept-

able when sufficlent justification can de
provided. Whiere a system or & component, is
{or Interim service. the anticipated useful.
life shall be reduced to the period for inter-
{m service,

h. Sclvage value (1) Land purchased for
treatment works, including land used ss
part of the treatment process or for uiti-
mate disposal of residues, may be assumed
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to have & sulvape value at the end of the
planning pericd 3 least equal to Its prevail-
ing market value s the tirde of the analysis.
I ealeulating the salvage value of land, the
1and value shall be appreciated at » come
pound mte of 3 pero nt annually over the
planning period, unle:s the Regional Ad-
rainiserator determines that the graatee has
Justiffed the use of a greater or lesser per-
centage based upon histiical differences
between local land cost esgalation and cone
struction cost escatation, The Jand cost escxe
1ation rate may be updated periodically in
scoqrdance with Agency guideiines. Right.
of-way .casements shall de cansidered o
hive a sslvage valte not greater than the
prevailing market value at the time of the
analysis,

{(2) Structures will be assumed to have 3
salvage value if there Is a use for them st
the end of the planning perfod, In this case,
sxlvage value shall be estirmated using
straight lne depreciatfon during the useful
Jife of the treatment works.

{3) Thie method used In parasraph fh(2)
Ay be used to estimate salvage valueat the
end of the planning pesfod for phased addi-
tions of. process equipment and auxiliary
equipment. -

{4) When the anticipated useful life of 2
facility ta less than 20 years (for analvsis of
{nterim facilities), salvage value can de
claimed for equipment if it can be clearly
demonstrated that s specific market or
recxe opaortunity wilt exist.

17 Innovative and clternclive waslewaler
trealment processes end teehniques.

a. Beginning October 1, 1978, the capital
costs” of pudlicly owmed treatment. works
which use processes and techniques meeting
the criteria of appendix E to this subpart
znd which have only a water pollution cons
trol function, may be eligible if the present
worth cost of the treatment works is nst
rore than 115 percent of the present worth
cost of the most cost-effective pollution con-
trol system, exclusive of collection sewars
znd Intercentors common to the two sys-
tems belng compared, by 115 percent,
except for the {ollowing situation.

Y. Where innovative or alternative unit
processes would serve {n leu of conventional
unit processes in a convent{onal waste water
treatment plant, znd the present worth
costs of the nonconventional unit processes
srz less than 50 percent of the presznt
worth costs of the treatment plant, multiply
the present worth costs of the replaced con-
ventlonal processes by 115 percent, and sdd
the cost of noaraplaced unil processes.

& The ellgibility of multipurposz projects
which combine s =water pollution control
function with another function, and witich
wie processes and techniques meeting the
criteria of appendix E to this subpart, shall
e determined in accordance with guidence

*  fz3ued by the Administrator.

4 The above provisions exclude {ndividual
systems under § 35,918, The regiona) Admin.,
tstrator may allow a grantee to apply the 18-
percent preference authorized by this sec-
tlon.to facility plans pregared under step
ggn&t assfstance a=arded defore Ocroder 1.,
1

8. Cost-effective staging and sixing of
reciment works.

1. Pogzulation grojections (1) The disag.
grezation of Siate projections of population
shall be the bas!s fcr the popwlation fore-
casts presented tn individual facilizy plans,
except as noted. These Stale projeciions
shall be those develcped In 1977 by tie

Bureay of Economic Analysls (BEA), De-
partment of Comunmerce, “unless, as of June
26, 1978, the State has siready prepared’
projections. These State profeczions may be
used instead of the BEA projections if the
yess 2000 State population does not excesd
that of the BEA projection by more than §
percent. If the difference  exceeds this
amount, the State must either justify or
lower its projection. Justificstion must be
based on the historical and éurrent trends
(e.g.. energy and Industrial development,
military base openings) not taken into ac-
count in the BEA projéttions. The State
must submit for approval to the Administras
tor the request and justificztion for use of

State projections higher than the BEA pro-.

Jections. By that time, the State shall tssue-
2 public natice of the request. Before the
Adminisirator's spproval of the State pro-
Jection, the Regional Administrator shall so-
licit public comments and hold & publie
hearing if iraportant Issues are raised about
the State projection’s validity. State projec~
tions and disaggregations may be updated
periodically, in accordance with Ageacy
guidelines, - L

(2) Each State, working with designated
2068 planning agencies, organizations cert-
fied by the Governor under section 174(a) of.
the Ciean Alr Act, 23 zmended, and otaer
regional planning agencies in the States
nondesignated aceas, shall disaggregate the
State population projection among its desig-

nited 208 aress, other standard metropoll- -

tan statistical areas (SMSA‘s) not included
in the 208 area, and non-SMSA counties cr
other apprepriate jurisdictions. States that
had enacted laws, as of June 2§, 1978, man-
dating dissggregation of State population
totals to each county for areawide 208 plan-
ning may retzin this requirement. When
disagerezating the State population total
the State shall take into account the pro-
jected population and economic activities
identifled in facility plans, areawide 208
plans and municipal raster plans, The sum
of the- disuggregated projections shall not
excaed the State projection. Where » desig-
nated 208 ares has, as of June 28, 1578, al-
ready prepared & populstion projection, it
may be used {f the year 2000 population
does nat exceed that of the disaggregated
projection by mere than 10 percent. The
State may then incresse its populatios pro-
jection to include all such variances rather
than lowar the population projection totals
for the other areas. If the 208 area popula-
tion forecast exceeds the 10 percent
sllowance, the 208 agency.must lower Its
projection within the allowance and submit
the revised projection for approval to the
State and the Regional Administratar,

(3) The State projectionr totals and the
disaggregations will be submitted as an
output of the statewide water quality man-
agement process, The submissios shall in-
clude 3 list of designated 208 areas, sii
SMSA's, and couznties or other units outside
the 208 arezs. For each unit the disaggre-
cated population shall be shown for the-
years 1950, 1990, and 2000 Each State will
submit its projection totals and disagzresa-
tions for the Ragional Administrator’s =2p-
proval before Octlober 1, 1979, Before this
submission, the State.shall hold = public
meating on the diszgzregatioss and shall
provide pudlic notice af'the meeting consist-
ent with part 25 of this chapter, (Ses
§ 38.91%(el o

(1) =hed the State brojection totals and
disagcresations sre azproved they shill de

L&'
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used thereafter for arexwide witer quality

management planaing as well as for facility ~ ‘

planning and the peeds surveys under sec
tion 516¢H) of the Act. Within areawide 208
planning aresas, the desiznated sgencies, in
consultation with the States, shall disaggre-
gata the 208 area projections among the
SMSA and non-SMSA aresy and then disage
gregate these SMSA 1ag nen-SMSA projeg-
tions among the facility planning sreas and
the remsaining aress. For those SMSA's not
included within designated 208 planning
areas, each State, with assistancs {rom ap-
propriate regional planning agencies, shall
disaggregate the SMSA projectfon among
the facility blanning sreas and the rémain.
ing aress within the SMSA. The S:ate shall
check the {acility planaing ares forecasts o
ensure reasoriablasness and consistency with
the SNSA projections.

(S) For non-SMSA facility planning areas
not included in designated areawide. 208
areas the State may disagEregate popula-
tion projections for non-SMSA counties
among facility plasining sreas and remain-
ing areas, Otherwise, the grantez is to fore-’
e23t future population growth for the fadill.
ty planning area by lipear extrapolation of
the recent past (1960 to present) population
trends for the planning sres, use of correla.
tions of planning 2res growth with popula
tion growth for the tosmshlp, county of
other larger parent ares populstion, or an-
other appropriate method. & population
forecast may be raised above that Indicated
by the extension of past trends where tkely
{mpdcts (e.g. sigatficant new energy devwls
opments, large new industries, Fedeml ine
stallations. of Institutions) justify the Jdil.
ference. The facilities plan must docuinent
the justification. These populsation forecisx
should be based on estimates of new
ployment to be generated. The State shy,
check individual pozulation forecasts “to
Insure consistancy with overall projections
for non-SMSA counties and justification for
any difference {romx past trends.

(8) Facilitles plans prepared under step 1
grant assistance swarded later than 6
months after Agency approval of the State
disaggregations shail follos population fore
czsts developed in accordance with these
guidelines, '

b Festewaler flaw estimeles. (1) In deter-
mining total sverage dally {low for the
design of treatment works, the flows ta be
constdered include the sverage daily base
flows (ADBF) expected from residential
sources, commercial sources, Institutiosal

sources, and industries the works wiil serve
plus allowances for future {ndustries and
nonexcessive tnfiltrasion/nflow. . The
smount of nonexcessive izflltration/inflow
not {nclucded in the dase {low esilmates pre-~
sented hereir, is to be determined according
to the Agency guldance for sewer izysiem
svaluation or Agency policy on treatment
and control of combined sewer overflows
{PRM 75-34).

(2) The estimstion of existing and future
ADRBPF, exclusive of flow reduction {rom
commbined residentisl, comuzercial and insti-
tutlora! sources, shsll bs based upon one of
the following methods:

(a) Preferred methad. Existing ADBP is es-
timated based vpow a fully documented
analysis of water use resords edjusted for
consusaption snd losses or on records of
wastewater flows for extended dry periods
less estimsted dry westher nfldtmation.
Future flows for the trealzment works 1. .
should be esti=ated by demermining ! x-
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sis, the grantee shiall, as &

tsting per capita flows based on existing
sewersd resident population and multiply-
ing this figure by the future projected popu-
1ation to be served. Seasonal population can
be canverted to equivalent full time r=i-
dents using the following multiplierx

Day-use visitor 01002
Sensonal vixitor. 0.5 0.3

The preferred method shall be used wherev-
er water supply records or wastewater flow
data exist. Allowances for future increases
of per capits (ow over time will not be ap-
proved. .

(b) Optional method. Where water supply
and wastewater flow data are lacking, exist.
ing and future ADBF shall be estimated by
multiplying a gallon per caplts per day
(gpcd) sllowance not exceeding those in the
followilng table, except as noted below, by
the estimated totzl of the existing and
future resident populations to be served.
The tabulated ADBF allowances, based
upon several studies of municipal water use,
include estimates for commercial and insti-
tutional sources a3 well a3 residential
sourees. The Regional Administrator may
approve exceptions to the tabulated
sllowances where large (more than 25 per-
cent of total estimated ADBF) commercial
and institutional [lows are documented.

Description ™

Gallons per
capita per
day

. Non-SMSA cities snd towns with pro-

fected total 10-year populations of
5,000 or less
Other cities and towns

80 ta 70
85 to 80

e. Flow reduction. The cost-e!fectiveness

snalysis for esch facility planning area shall .

inelude an evalustion of the costs, cost sav-
ings. and effects of flow reduction measures
unless the existing ADBP from the area Is
less than 70 gped, or the current population
of the =applicant munilcipality  Is under
30,000, or the Reglonsal Administrator
exempts the area for having an effective ex-
isting flow reduction program. Flow reduc-
tion messures include public education, pric-

. {ng and regulatory spproaches or a combi-
‘pation of thesa, In prepsaring-the facilities

plan and included cost effectiveness analy-
minimum:

(1) Estimate the flow reductions imple-
mentable and cost effective when the treat-
ment works become operational and after 10
and 20 years of operation. The messures to

‘be evalusted shall include a public Informa-

tion program; pricing and regulatory ap-
proaches; installation of water meters, and
retrofit of tollet dams and low-flow shower-
heads for existing homes and other hablta-
tions: and specific changes in local ordin.
xnces, buflding codes or plumbing codes re-
quiring installations of water saving devices
such as water meters, water conserving tol-
lets, showerheads, lavatory faucets, and ap-
pliances n new homes, motels, hotels, Insti-
tutions, and other astablishments,

(2) Estimate the costs of the proposed
flow reduction measures over the 20-year
planning period, including costs of public in-
formation, administration, retrofit of exist-
ing bufldings and the incremental costs, if
zny. of installing water conserving devices

* i new homes and establishments.

(3) Estimste the energy reductions; total

. cost savings for wastewater treatment,

water supply and energy use; and the net

cost savings (total savings minus total costs)
attributable to the propesad {low reduction
measures over the planning perfod. The estl-
mated cost savings shall reflect reduced
sizes of proposed wastewater treatment
works plus reduced costy of future water
supply facility expansions.

(4) Develop and provide for implementing
& recommended flow reduction program.
This shall include s public Informition pro-
gram highlighting effective flow reduction

messures, thelr costs, and the savings of

water and costs for a typical household and
for the comumunity. In addition, the recom-
mended program shall comprise those flow
reduction measures which are cost effective,
supported by the public and within the ime
plementation authority of the grantes or
another entity willing to cooperate with the
grantzse.

{5) Take Into account in the design of the
treatment works the flow reduction estimat-
ed for the recommended program.

3. Industricl flows, (1) The treatment
works’ total design flow capacity may In-
clude allowances for industrial flows. The
allowances may include capscity needed for
{ndustrial flows which the existing treat-
ment works presently serves, However,
these flows shall be carefully reviewad and
means of reducing them shall be considered.
Latters of intent to the grantee are required
to document capacity needs for existing
flows from significant industrial users and
for future Nows {from all industries Intend-
{ng to increase thefr flows or relocate in the

- area. Requirements for letters of Intent

from significant Industrial dischargers are
set forth In § 35.925-11¢c).

(2) While many uncertalnties accompany
forecasting future Industrial.flows, there Is
still 2 need to allow for some unplanned

future industrial growth. Thus, the cost.ef-’

fective (grant eligible) design capacity and
flow of the treatment works may include (in
addition to the existing industrial flows and
future Industrial flows documented by let-
ters of {ntent) a nominal flow allowance for
future nonidentifiable {ndustries or for un-
planned Industrial expansions, provided
that 208 plans, land use plans and zoning
provide for such industrial growth. ‘This ad-
‘ditional allowance for future unplanned in-
dustrial flow shall not exceed § percent (or
10 percent for towns with less than 10,000
population) of the total design flow of the
treatment works exclusive of the allowance
or 25 percent of the total industrial flow
(existing plus documented future), which-
ever Is greater,

e. Staging of treatment planis, (1) The ca-
pacity of treatment plants (l.e., new plants,
upgraded plants, or expanded plants) to be
funded under the construction. grants pro-
gram shall not exceed that necessary for
wastewater flows projected during an initial
staging period determined by ane of the fol-
lowing methods:

(a) First method. The grantee shall ana.
Iyze at least three alternative staging peri-
ods (10 years, 15 years, and 20 years) He
shall select the least costly (le., total pres-
ent worth or average annual cost) staging
period.

(b) Second method. The staging perfod
shail not exceed the period which Is appro-
priate according to the following table,

47.

STACING PYRIOBS YOR TREATMENT PLANTS

Staying

Flow growth [sators (20 years)® period *
tyears)

Less than 1.3 - 20
13to 1.8 15

Greater than 1.8 ) 10

*Ratio of wastewater flow expected it epd of 20
year planning period to frutial flow at the tixe the
alant s expected to become operstianal.

1Maximumn initial staging pertod;

- ¢2) A municipality may stage the canstrue-
tfon of & treatment plant for s shorter
pericd than the maximum sllowad under
this policy. A shorter staging peried might
be based upon environmentdl factors (sec-
ondary Impacts, compliance with other envi-
ronmental laws under §35.925-14, energy
conservation, water supply), an objective
concerning planned modular construction,
the utilization of temporary treatment
plants, or attainment of consistency with 10-
cally adopted plans Including comprehens
sive and capital improvement plans. Howev-
er, the staging period in no case may be less
than 10 years, because of associzted cost
penalties and the time necessary o plan,.
apply for and receive funding, and construct
later stages. -

(3) The facilities plan shall present the
design parameters for the proposed treat-
ment plant. Whenever the propdsed treats
ment plant components’ size or capacily
would exceed the minimum reliability re<
quirements suggested in the EPA technical
bulletin, “Design Criteria for Mechanlcal,
Electric, and Fluid System and Component
Rellability.” a complete justification, includ-
Ing supporting data, shall be provided to the
Regional Administrator for his approval.

{. Staging of interceplors. Since the loca-
tion and langth of interceptors will influ-
ence growth, interceptor routes and staging
of construction shall be planned carefully.
They shall be consistent with approved 208
plans, growth management plans and other
environmental laws under §35.525-14 and
shall also be consistent with Executlve
orders for flood plains and wetlands.

(1) Interceptors may be allgwable for con-
struction grant funding if they eliminate ex-
isting polnt source discharges and acgomrmo-
date flows from existing habitations that
violate an enforceable sequirement of the
Act. Unless necessary to meet those objec-
tives, interceptors should not be extended
into environmentally sensitive arezs, prime
agricultural lands and other undeveloped
areas (density less than one household per 2
acres). Where extension of an interceptor
through stch areas would be nscessary to
tnterconnect two or more communities, the
grantee shall reassess the need for the inter-
ceptor by lurther consideration of alterna.

- tive wastewater treatment systems. 1f the

reassessment demonstrates a need for the
{nterceptor, the grantee shall evaluate the
Interceptor’s primary and secondary envi-
ronmental lmpacts, and provide for appro-
priate mitigating measures such as rerout-
ing the pipe to minimize adverse Impacts or
restricting - future connections to the pipe.
Appropriate and effective grant conditions
(e.g.. restricting sewer hookups) should be
used whers necessary to protect environ-
mentally sensitive areas or prime agricultur-
al lands from new development. NPDES
perraits shall include the conaditions to
insure Implementatfon of the mitigating
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measures whén nes permits are lssued to
the affected treatment facilities In those
r3ses where the measutes are required to
Srotect the treatment faciiities agnin<t over-
loading.

(22 Interceptor pipe sizes (dlameters for
tylindrical pipes) allowable for construction
grant funding shall be Ya3ed on x staging
period of 20 years, A larger plpe skze corre-
sponding to a longer staging period nat to
exceed 40 years may be allowsd if the grant-
e¢e can demonstrate, wheraver water quality
management plans or other plans developed
for compllance with laws tinder $35.525-14

have been approved, that the larger pipe -

wotld be consistent with projected land use
patteres in such plans and that the larger
pipe would reduca overall (primary plus see-
ondary) environmental impacts, These envi-
ronmental Impacts {nelude: -

{8} Primary impects. ([} Short-term dis-
ruption of traffic, business and other dally
sctivities,

(i) Destruction-of flora and fauna, noise,
eroafon, and sedimentation,

(b} Secondary Impaicts, (f) Pressure, to
raone or otherwise facillizte unplanned de-
velopment, -

(1) Pressure to sccelerate growth for
qulcker recovery of the non-Federal share
of tha Interceplor {nvestiments.

(1i1) Effects on alr quality and environ.
mentxlly sensitive areazs by cultural
changesz,

€J3) The estimation of peak flows in Inter-
- ceptors shall be based upon the following
considerations:

(x) Daily and seasonal vaciations of pipe
{loxs, the tining of floxs from the various
parts of the tributary area, and pipe storage
effects, .

(Y The feasibility of off-pipe storage to

ce peak f[lows,

(¢) The use of an appropriate peak flow
fartor that decreazes 3s the average daily
flow to be conveyed incresses,

$. State puidelines. If a State has devels
opet or chooses to develop comprahensive
guldelines on cost-effective sizing and stag-
{ng of treatmeiht works, the Regional Ad-

miniytzator oray approve ell or portions of -

the Stata guidance for application to step 1
facility plany, Approved State guldance may
be used {nstead of corresponding portlons of
these suldelines, {f the following conditions
are mets

2. The State guldance must be at lezst as
siringent a3 the provislons of these guide-

Unes,

b, The State must have held at least one
public hearing on proposad State guldance,
under rerulations 5 part 25 of this chapter,
tefore submitting the guldanice for Agency

spproval,

10, Additlonol cepocily deyond the cost-ef-
Jective capecity., Treatment works which
propazs to include additional capaeity
beyond the cost.effective capacity deter-

reined tn secordance with these puidelines.

may tecelve Federzl grant assistance if the
following reguirernents are tets

& The faclitles plan skall detenmine the
mest cost-effective treatment works and its
aszociated mapacity in 2ccordance with these
guldelines. The facitities plan shall alse de-
termine the sctual charasteristics and total
caprcity of the treatment works to be built.

b, Only = portion of the cost of the entire
propased treatment works (ncluding the ad-
ditlonal capacity shall de eligidle for Feder-
3l Iunding, The poriion of the cost of cone
struction =hich shall be elizible for Federal
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funding under sections 203(a) and 202(s) of
the Act shall be equivalent to the estirnated
construction costs of the most cost-effective
trestmaent works. For the eligibility determi-
nation, the costs of .construction of the
actux! treatment works and the most coste
effective treatment works must be estirmat.
ed on a consistent basis. Up-to-date cost
curves published by EPA's Office of Water
Program Operations or other cost estimate
ing guidance shall be used to detarmine the
cost ratios between cost-effective project
components snd those of the actudl project.
These cast ratios shall be.multiplied by the
step 2 cost and step 3 contract costs af
acteal comporients to determine the eligibla
step 2 and step 3 costs,

¢ The actual treatment works to be bufle |

shall be zssessed.' It must be determined
that the actual treatment works meets the
requiresyents of the National Environmene
tal Policy Act and all applicable laws, regu-
lations, and guidance, &s required of al}

. treatment works by §835.925-8 and 35.925-

14, Partfcular attention should be given to
assessing the project’s potential secondary
environmental effects and to ensuring that
air quallty standards will not be violated.
The actual treatment works’ dischargs must
not?’.& cause violations of water quality stand.

ar :

d. The Reglonal Administrator shall ap-
prove the plans, specilications, and estl-
mates for the actuzl treatment <orks under
section 203(2) of the Act, even though EPA
will be funding only & portlon of its da-
signed capacity. ',

e. The grantee shall satisfzctorlly assure
the Agency that the funds for the construe.
tion costs due to the asddtional capacity
beyond the cast-effective treatment works’
capacity as determined by EPA (le, the In-
eligible portion of the treatment works), as
well as the local skare of the grant eligible
portion of the coustruction costs will be
available. . .

f. The grantee shzll execute appropriate
grant coaditions or releases providing that
the Federz]l Government is protected from
any {urther claim by the grantee, the State,
or any other party for any of the casts of
construction due to the additional capacity.

g Industrial cost recovery shall be based
upen the portlion of the Federsl grant allo-
cable to the treatment of industrial wastes,

h. The grantee must Implement 2 user
charge: system which zpplies ta the entire
service area of the grantee, including any
area served by the additional capacity.




Work Session: Cost Effectiveness Analysis

The cost effectiveness analysis presented for problem area 4 (pages 20-
29 of Cost Effectiveness Analysis Module) illustrates the methodology of
making the very basic decision of onsite versus a communal (or cluster)
system. Under the assumptions used for the analysis the onsite systems
were shown to be more cost effective. However i1t may be necessary to
question some.of the underlying assumptions. For purposes of conducting
the necessary analysis, the group will be in smaller groups.

Work Tasks: ' o

Probiem Area Group: This group will acf as a coordinating body for the

‘Work session assimilating the results of the other work groups. The other

work groups will be addressing specific issues relative to cost effectiveness
of onsite versus communal systems. This group will be responsible for

combining the results of the other groups' work and assessing its overall

implications as it relates to the selection of onsite versus cluster systems.

This group will also be responsibie for identifying other issues which may
impact this decision (i.e. onsite vs. communal) and assessing their im-
plications.

Initial Failure Rate Group: A review of the problem area description

provided in the Case Study (p.21) shows that all of the homes in the area

were built around the same time and have relatively the same soil conditions.

An argument might be made that the survey has in.fact underestimated the

number of systems that are now failing. Assess the implications of this
possibility. Using the analysis-presented on pages 20 and 24 of the cost effective-
ness module conduct a similar analysis for 15, 20 and 25 failures. Assume that
development costs will remain at about 48% of construction costs. What

" appears to be the cut-off point at which the number of existing failures
" would tend to sway the selection towards a community system. Refer to -

the Comparison of Systems on page 29).

Future Failure Rate Group: Using a similar argument as that presented for the
Tnitial Failure Rate Group one might argue that the 5% failure rate is too low.
Using the analysis presented on p.24 conduct an analysis using a 10% and 20%
failure rate. Since at a 10% failure rate all systems will fail by year 10
use a present worth factor of 6.98 (uniform series, 10 years € 7 1/8%) for

the present worth of initially conventional systems; similarly for 20%. a
present worth factor of 4.09 should be used. Discuss how this effects the
overall results by refering to the comparison of systems on p. 29.

Mound Design Grodp: As a contrary argument, one can argue that the mound design

For the Woodrock system is very conservative. A mound design based on the .
EPA Design ‘Manual for Onsite Systems for a 7-bedroom house and 10.min/in
percolation rate has yielded the following results (these are comparable to
the quantities presented in Table 3-1 of the Cost Effectiveness Modute-

p. 17): o ‘

Excavation for Trenches 24.5 YDg
Gravel for Trenches : 24.5 YD
Peastone for Trenches : -==" 3
Fi1l Material 180 YD
Distribution Pipe 292 LF
Backflow Preventer -1 EA




Header Pipe- . | 55 L?Z
Grading and Supervision 2730 FT
Layout and Supervision 292 LF

Using this new design and the costs in Table 3-] calculate the cbsts
of such a mound. Qsing this cost show the effects of this mound cost
on the cost effectiveness analysis presented on pages 20 and 24 of the

Cost Effectiveness Module. : . .




