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EXECUTIVE SUMMARY
PROCUREMENT AND DELIVERY OF FUEL OIL

Introduction

The Montgomery County Tublic Schools (MCPES), aiong with the Montgomery

County Government and Montgomery College for which MCPS is the procurement

agent; 1s currently using more than four-million gallons of fuel oil

annually for heating schools and other facilities: At this level of

consumption; even tiny variatiomns in the cost-per-gallon multiply into

thousands of dollars of savings or added costs. Effective and efficient

management of the procurement, delivery; and consumption of fuel oil is
essential.

This report examines the processes by which MCPS purchases and distributes

fuel oil for. heating; makes recommendations based omn the examinatiou, and

suggests computer—assisted models which managers can use periodically to

monitor and make decisions about these processes.
Current Process znd Procédures

Prior to FY 198& fuel oil purchases were accomplished through MCPS' own
annual process of bidding and contract award. The Division of Procurement;
with the assistance of the Divisions of Supply and’ Property Management and

Construction and Capital Projects; prepared specifications; issued
invitations to bid, conducted the formal bid reviews, and awarded the

contracts:. Im FY 1984 MCPS began purchasing fuel oil through a cooperative

contract awarded by the Washington Metropolitan Council of Govérnments
(COG). The contract awarded for MCPS is different from the contracts of
other CoG members in that MCPS is the only member that hauls 1ts own fuel
oil from vendor distribution points.

MCPS contracts. The most important of these units are the following:

o Division of Supply and Property Management, which is reSponsible

for receiving fuel oil orders from the schools and other sites

and, in response, ensuring timely and efficient delivery

o Division of Procurement, which is responsible for preparing fuel

oil contract requirements, negotiating with the other COG members,

and monitoring price changes provided for in the contract

o Division of Construction and Capital Projects, which 1is

responsible through its Energy Management Unit for monitoring fuel
oil prices; suggesting modificatioans in the delivery schedule to

take advantage of price fluctuations, and maintaining various fuel
oil records necessary for management decision making




MCPS Sites (schools and other buildings); which are responsible
for measuring the fuel 01l on hand and placing requests for
deliveries

Division of Accounting, which 1s responsible for compiling and

reconciling fuel oil delivery tickets with vendor invoices and

issuing payments

The current procedures for ordering and delivering fuel oil are generally

well managed However, the following four aspects of the procedures require
discussion:

o

Written guidelines to instruct school—-based personnel when to
order a fuel oil delivery do not exist. Although managers report
that unwritten guidelines are included in the school plant
operators' training course; study data show that actual practice
varies from the guidelines, which are either not remembered or not
enforced. _One corrective action which could be taker immediately
is to publish and enforce written guidelines, based on tank
capacities, for school-level personnel to follow. On a longer-—
term basis; an autcmatic delivery system, based on degree days and
other factors, would relieve school-based personnel from the
ordering responsibility.

Currently, internal controls to verify fuel oil delivery at school
sites and the amount of oil delivered are inadequate. Fuel
tankers have no meters; and tanker drivers return the tickets
dir~ctly to the Division of Supply and Property Management: An

immediate improvement would be for the school buiiding services

manager Or plant operator to be required to measure the tank

before and after each delivery, estimate the amount of fuel oil

delivered, sign, and return the fuel oil ticket to the Division of
Supply and Property Management. A more satisfactory solution
would,be,to,install automatic metering devices on each tanker to
record the fuel oil delivered.

A 1982 management study questioned; but left unanswered, the need
for continuing the current practice of topping off fuel .,il tamnks
each spring in order to prevent condemsation. The study noted
that $35;000 of additional revenue from interest would have been
generated by deiaying the fuel oil purchases until the fall.
However, data collected for this report justifies the topping—off
process as being cost-effective unless there 1s strong reason to
believe that fuel prices will drop sharply between spring aad
fall.

Maior responsibility for managing fuel oil procurement, delivery,

and usageis divided among three separate MCPS units: However,

the administrative p*ocedures for monitoring this $4 million
annual expenditure are largely informal, unwritten, and sometimes

overlapping. MCPS should formalize in writing the necessary

administrative procedures.
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Compu ter-Assisted Models for Monitoring Fuel 0il
Purchasing, Delivery, Usage, and Expenditures

Although, with the exceptions noted, current proceésses for the procurement
and delivery of fuel o0il are generally well managed; they do not tzake
advantage of some of the available; relatively inexpensive technology for
moniltoring and analysis. Therefore; study staff designed two_computer
models as examples of the type of support which could be made available.

One model provides a framework for decision making in considering the
~alternatives for the procurement and dslivery of fuel oil. The primary
alternative tested was MCPS delivery compared to vendor delivery. The
second model monitors current usage;. price, and expenditures for fuei oil
and projects future expenditures based on various "What 1if?"” conditions:.

Test cruns of these models; using FY 1984 data, suggest some overall

recommendations for the fuel oil procurement and delivery process.

According to the FY 1984 data used in the study simulations; the cost of

the fuel oil program with MCPS delivery was approximately $3,274,000; and

the cost of the program if the vendor had delivered wouid have been

approximately $3,260,000. The difference of $14 €00 represents a modest

savings theoreticaliy availabie to MCPS had it uced vendor delivery. In
addition, under the veandor delivery alternative, Montgomery County

Government would have collected $54,600 in FY 1984 from the fuel oil tax,

which is only assessed on vendor delivered oil.

Other simulation runs, also using FY 1985 base data, but applying various
"What 1£?" coanditions, revealed the following:

) 'If MCPS usage had increased and fuel prices had remained the same,
the direct savings to MCPS from,vendor delivery would have
decreased, with the break—-even point occurring at a 20 percent

usage increase.

o If MCPS usage had decreased and fuel prices had remained the same,
the direct savings to MCPS from vendor delivery would have

increased; reaching $25,600 at a 20 percent decrease.

o  If fiel prices had changed, either i{ncreased or decreased; there
would have been tio effect on the cost differences between the MCPS
and vendor delivery alternatives.

Running these vartous simulations shows that, based on FY 1084 data, it

would be financially advantageous under nearly all circumstances for MCPS to

cease hauling its own fuel oil. However, two sets of factors must be

examined before reaching any coanclusion.

First; MCPS managers raised a series of questions regarding (a) who, the

vendor or MCPS; has the responsibility for assuring uninterrupted

deliveries; (b) whether a vendor or MCPS has the opportinity to alter the
timing of deliveries for financial advantage; (c) whether vendor delivery

provides as good a control over needed financial information as does MCPS
delivery, and (d) whether the amount of paperwork 1s significantly

grecter under either alternative.

<
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S tudy investigations showed that a solution is available for addressing the

issue of the timely collection of financial information and that the other

three issue- do not necessarily discriminate between MCPS and vendor hauling

programs and cannot be considered a certain advantage or disadvantage for

elther alternative.

Second, an uncertalnty was raised by the break-eéven point for direct savings
:0 MCPS, which 1s projected to occur if thére is a 20 percent increase in
the use of fuel oil for any reasom. _Begluning in FY 1985, MCPS started

If this increase were combined,with increased fuel oil for new schools or to
meet a colder winter than FY 1984, total MCPS fuel oll usage could easily be
20 percent greater.

On the other hand, increasing MCPS salary costs and the possible need for
elither azdditional driver overtime or a fourth driver and tanker to delive<
the increased amount of fuel oil might bring the vendor delivery alternative

back into the cost—-effective range even with more than 20 percent usage
increase.

To examine the combined effects of possible futurc events, additional

simulations were run; using the FY 1984 baseline dzta, but adding varji.ous

other assumptions regarding future increased costs and increased usage. The

results of tliese simulations show that, 1f MCPS delivery costs increaz: at

the samemtime as usage increases, vendor del ivery 1s the more cost-e ffective
alternative: But, if usage increases without a significant corresponding

increase in delivery costs; continued MCPS delivery of its own fuel oil

would be more cost effective.
Recommendations

Primarv Recommendations

The findings of this study suggést thé following primary recommendations
regarding the procurement and delivery c¢f fuel oil:

©  MCPS managers responsible for fuel oil procurement and delivery

should develop 1ong—Eange projections, in as much detail as

Improvements Program, when adopted, and other identifiable

factors) and for MCPS delivery costs in relation to the prujec’ 4

usage. The study simulation model and/or any other available

supports might be used for assisting with these pr03ections.

o If the proJecfions indicate that future tisage will be at least 20

percent greater than for FY 1984 and that MCFS delivery costs to
handle the total projected usage wi’l,not increaue,substantially,
the alternative of MCPS delivery should be continued.

o If, on the other hand, the projections show corresponding

increases in both usage and MCPS delivery costs, conversion to the

alternative of vendor delivery should be implemented.



Other Fecommendations

In addition to the primary recommendations regarding fuel oil delivery, the

following recommendations for improving the current procedures for the

procurement and delivery of fuei oil in MCPS should also be implemented:

1. The simulation modeic descrihbed inm this report (or any other

monitoring and projection techniques which can accomplish the same
types of objen.tives--e g., possibly t‘w Departnment of Energy Xll
model cited by managers when they reviewed this report) should be

used by the Ene*gy Management Unit to monitor and project fuel oil

usage, opricr. and dollar expenditures,

2. To facilitate monitoring fuel o1l usage; MCPS should establish
pruocedures to collect copigs of the fuel oil delivery tickets
directly from schools on a dailly basis and other fuel oil delivery
data by COG pricé periods.

3. ﬂépagémént pIOCéaurés for admihisteriﬁg the fuel oil procurement;
delivery, and usage processes should be clarified; formalized, and
issued in writing. -

4. The rtopplng-off prccess should continue as in the past unless the
unit responsiblée for monitoring the price of fuel oil predicts a
substantial price decrease between the spring and fall periods.

If the steps listed as "Primary Recommendations” lead to iCPS' continuing

its own fuel oil hauling program, the folilowing additicmal recommendations
stould be implamented:

1. MCPS should de"elop and issue to all building services managers
and school plant equipment onerators writtem guidelines for

determining when to order fuel oil deliveries. These guidelines

should be based on tank capacities rather than on school types.

2. On a longer-term basis, MCPS should evaluate an automatic delivery
and f111 systen which would substantially eliminate school-based

responsibility for ordering fuel oil.

3. Fuel oil delivery procedures should be modified to requ.re a

school-~based stzff member to verify fuel oil deliveries and

estimate the cmount delivered. The record >f the delivery and

amount snould be returned directly to the Division of Supply and

Property Management, not through the truck driver.

4. AS a more adequate control and data device, MCPS should install
flow meters on the delivery tankers:
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PROCUREMENT AND DELIVERY OF FUEL OIL
INTRODUCTION

The Montgomery County Public Schools (MCPS), aloug with the Montgomery

County Government and Montygomery College for which MCPS 1is the procurement

agent; 1s currently using more than four-miliion galions of fuel oil

annually for heating schools and other facilities. At this level of

consumption, even tiny variations im the cost—per—gallon multiply into

thousands of dollars of savings or added costs. Effective and efficient

management of the procurement, delivery, and consumption of fuel oil is
essential. Z

This report examines the processes by which MCPS purchases atid distributes

fuel o1l for heating, makes recommendations based orn the examination, and

suggests computer—assisted models which manager-~ can usé periodically to

monitor and make decisions about these processes.

Althongh ccnservation of energy is an importan* issue in the management and
use of fuel oil, this study does not address that issue. MCPS has devoted a
great deal of atteéntion to conservation over the past decade, and
significant savings have been realized.

The report is divided into two chap:ters. Chapter 1 describes the current
MCPS fusl oil procurement and delivery systems and presents findings about

these processes. Chapter 2 outlines two suggested computer-assisted

financial analysis models, applies the models using FY 1984 data, summarizes
the study findings, and offers recommeadations.

Data for the report vere collected from records reviews, computer reports,

interviews, observations, schcol personnel questionnaires , and visits to
other school districts.

i



CHAPTER 1

CURRENT PROCESS AND PROCEDURES

Process Description

The dotiar amounts for MEPS fumel oil purchases from FY 1969 to FY 1983 are
shown in Exhibit 1. The figures include fuel o1l purchased for and
delivered to Montgomery County Government and Montgomeéry College. The
increase in FY 1975 is primarily the result of the oil embargo. The dollar
values through FY 1982 reflect the continued higher costs. The significant
decrease in total fuel o0il expenditures from FY 1982 to FY 1983 is due to
four factors: (1) a warmer than normal wintér, (2) the lower cost of fuel
0il during the heating season, (3) thé one~timeé closing of 18 schools, and

(4) a speed up in the end-of-year process for topping off the fuel tauks.
Prior to FY 1984 fuel oil purchases were accomplished through MCPS' oun

annual process of bidding and contract award. The Division of Procurement,
with the assistance of the Divisioms of Supply and Property Management and

EXHIBIT 1

Fuel 01l Purchases FY 1969 - FY 1983%

Fiscal Year Dollar Value
1969 $ 566,966
1570 652,777
1971 1;136;600
1972 1;045;548
1973 1,024,321
1974 1,701,124
1575 2,460,161
1976 1,936,337
1977 2,574,299
1578 3,098,208
1979 4,588,169
1980 4,970,624
1981 : 4,652,563
1982 4,545,979
1983 3,019,767

*Figures include all fuel oil purchases made by McPS, some OF which were

delivered to the Montgomery County Goverament and Montgomery Colle6\

3 ,
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Coustruction and Capital Projects, prepared specifications, issued
invitations to bid, conducted the formal bid reviews, and awarded the
contracts. In FY 1984, MCPS began purchasing fuel oil through a cooperative
contract awarded by the Washington Metropolitan Council of Governments
(COG). MCPS specifications were included im a joint bid negotiated by
Féirféﬁ Cbunty 6ﬁ Hehalf df 14 COG mémbérs. (Séé Abbébdix A.) Thé MCPS

Government and Montgomery College.

The assumption is that €06 should be able; through volume purchasing of

almost 20 million galloms, to obtain lower fuel oil prices than could each

of 1ts members acting alone; and this assumption was true for FY 1983:

However, due to changes in vendor bidding and other factors, the FY 83

discount was not repeated for FY 1984.

fhe contract awarded for McPSs is different from the ﬂontracts of other GGG

members in that MCPS is the oniy member that hauls its own fuel oil from

vendor _distribution. pointsi The Division of Supply and Property Management

has been deiivering fuel oil for MCPS, Montgomery Gounty Government, and

Montgomery College facilities for over 20 years:. Only where fuel oil tanks,

openings, and/or access space are limited does the vendor make deliveries

using smaller vehicles. In FY 1985, MCPS reduced the number of schools on
vendor delivery from 39 m39, and all 9 cases involve auxiliary furnaces,
usually serving out buildings.

The same MCPS organizational units have been involved in the fuel oil
procurement and distribution processes under both the COG and individual
MCPS contracts. The most important of these units are the following:

Division of Procurement

Division of Construction and Capital Projects
MCPS Sites (schools and other buildings)
Division of Accounting

0 0 O 0 0

Each unit's involvement is described briefly in the foltowing sections, and

the overall process 1s presented graphically in Appendix B.

Division of Supply and Property Management

The Division of Supply and Property Management has the responsibility for
ensuring the delivery of fuel o1l to schools and other buildings in a timely
and efficient manner. The division operates and maintains three tankers
used to make fuel oil deliveries during the heating season. Exhibit 2 shows
that 95 percent of all deliveries were made during the six=month period from
November to April.

Eghib;t 3 presents data on the number of gallons delivered per delivery.

Most deliveries are full drops (delivery of the total conténts of a tanker =
6,300 gallons).

4
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EXHIBIT 2

Frequercy of Delivery*

Calendar Period Percentage of Total Deliveries
July-Avgust 2
Sep temb&er-Oc tober 1
November-December 26
January-February 43
March-April 26
May-June 2

* Based on a sample of 192 deliveries to 31 MCPS locationms.

EXHIBIT 3

Amount of béiivéry*

éizeuof Delivery (Gallons) Percentage of Total Deliveries
Under 1,000 3
1,001 - 2,999 .19
3,000 - 3,999 8
4,000 - 4,999 6
5,000 = 5,999 9
over 6,000 _ 56

* Based on a sample of 192 deliveries to 31 MCPS locations.




supervised by the distribution,supervisor. Although the delivery system is
based on requests made by individual sites, drivers are in contact with

emergency needs. If the distribution supervisor has not received a request
from a location within a given period of time, division staff will contact
the responsible school personnel to inquire about the status of their fuel
oil supply.

At the end of the heating season fuel oil tanks are topped off-—i.e. the

fuel oil storage tanks are filled to prevent condensation and related

problems over the summer.

Division of. Proeuremeni:

The Division of Procurement prepares the MCPS fuel oil contract requirements
With the assistance of the Divisions of Construction and Canital Projects
and Supply and Froperty Management. The division then negotiates with other
COG members, coordinated by the Fairfax County Government, before the total

COG bid 1is advertised and awarded. The division 1is also responsible for
monitoring price changes provided for in the fuel oil contract.

Individual Schools and Other l!uildings

At each MCPS facility, ome person 1t responsible for measuring the amount of
fuel oil, determining the need for additiomnal oil, and placing a telephone
request to the Division of Siupply and Property Management. In elementary
and junior high Schools, building service managers usually exercise this
responsibility; in senior high schools; 1t 1is usually the plant equipment
operators.

Although most MCPS furnacés havée meters that measiure fuel oil consumption;
stored fuel oil 1s measured in school oil tanks by means of a stick,

calibrated in incaes, which 1s lowered into the tank: The amount of fuel oii

is determined by 2 formula based on the depth measurement. Use of the

measuring stick provides an opportunity to note the amount of sludge or

sediment in the tank; as the appearance of accumulated solid matter is

evident on the stick. When required, the Division of Maintenance 1is
contacted to clean the tank.

The need for a delivery is determined by the size of the fuel oil storage
tank and the amount of o1l in the tank. Exhibit 4 shows that requests for
fuel o1l are made most often when storage tanks are about half full:
Relatively few schools wailt until tanks are one—quarter full, and all of
those that do walt are elementary schools.

Once the request for a fuel 0il delivery has been made by the person at the
school, his/her formal responsibility ends. Neither this person; nor any
other ,schoo,l based person; has the responsibility of verifying that the
amount of fuel oil requested was delivered. For those few buildings
serviced by the vendor, deliveries are made on an automatic fi1ll basis
witheut requests being made by MCPS staff.

15



EXHIBIT 4

Percentage of Requests for Fuel 0il Delivery at Various Tank Levels

by Type of School

Storage Tank

Amounts Total Elementary Junior Senior
Tank 1/2 Full 53 42 78 6y
Taok 1/4 Full 34 46 22 0
Tank less than 7

1/4 Full 5 8 0 0

Other 8 4 0 40

Division of Construction and Capital Projects

The Energy Management Unit in the Division of Construction and Capital
Projects monitors fuel oil prices and, to the extent possible, suggests when
fuel oil deliveries can be delayed or accélerated to take advantage of lower
prices. The division's collection and analysis of statistics support the
annual preparation of fuel oil usage forecasts and provide the bases upon
which the efficiency of each school's usage is determined. This division
also works with the Division of Procurement to prepare fuel o1l bid
specifications.

Division of Accounting

fuel oil delivery tickets, prepared by the Division of Supply and Property

Management at the time of a request for delivery is made, with the invoices
sent to MCPS by the fuel oil vendor. This division alsé 1issues payment to
the vendor.



Findings and Conclusions

The current procedures for ordering and delivering fuel oil arergenerally

well,managed. However, the following four aspects of the procedures deserve
further discussion.

Ordering Fuel 0il at Individual Schools

Written guidelines to instruct school-based personnel when to order a fuel
oil delivery have not existed since Jume; 1975; when the former
Administrative Regulation 235-2; Fuel 0il Service, was voided. Supply

Division managers point out that the provisions of the former regulation are

still a part of the required in—-service courses which plant equipment

operators and building services staff who are responsible for operating the
boilers must take: These provisions call for secondary schools to order

fuel o1l when tanks are at 50 percext of capacity and elementary schools to

order at 30 percent of tank capacity.

Material presented verbally as part of a. course, which some MCPS personnel

may have taken years ago, 1is not a substitute for written guidelines. The
data in Exhibit 4 show that 42 percent of the elementary schools request

a situation which

fuel oil before the unwritten guidelines require them to,

may result in additiomal trips to the same locations or the delivery of 1less

than a full tanker load to a single location: Although some partial

deliveries (less than 6300 gallons) are necessary due to those elementary

schools with small storage tank capacity; partial deliveries are

inefficient.

On the other hand; 22 percent of the junior-intermediate schools and 40

percent of the high schools fail to observe the secondary guideiine and

order later than required. While the need for ordering when tanks are still
50 jarcent full may be questionable, the overall picture which emerges 1s
that many schools are not following the ordering procedures, either because
the procédures are not writtén and available or because they are not

enforced.

(b) the efficiencv of delivering a full tanker load whenever possible; the

written guidelines should be based omn tank capacities rather than on type of

school. However, this solution would continue the dependency on school

personnel and would still rely om rough estimates of tank levels determined

by the stick method.

Nearly all fuel oil deliveries made by vendors, whether to schools or homes,
are on an automatic delivery basis.f The vendor determines delivery

schedules based on degree days of weather and other indicators. This

procedure appears to be satisfactory and would reiieve school based

personnel from the responsibility for requesting fuel oil deliveries.

8 1;7



The Division of Suppiy and Property Management currently performs some
monitoring of fuel oil use in order to follow up to schools which fail to

request deliveries. The Energy Manageiient Unlt fionitors usagé im all schools
for budgetary and conservation purposes. These monitoring activities should
be merged, expanded and becomeé the basis for an automatic delivery system
like those used by commercial vendors.

Receiving Fuél 011 at Individual Schools

The existing Fuel 01l Ticket; if it were signed by someone at the receiving
school, would provide adequate control procedures to ensure that a scheduled
fuel oil delivery is made. However; adequate coutrol procedures for
velidating the amount of fuel oil actuallv delivered are not currently used.

Although building service managers must use a stick to measure the level of

fuel oil cn hand, they are not required to perform n stick estimate

following a fuel oil delivery. The MCPS tanker drivers use calibrated

markers inside the tankers to estimate the amount of oil delivered by

comparing the amount of fuel oil loaded at the vendor's terminal and the

amount remaining in the tanker after delivery. No audit trail results
from these estimating methods. Neither fuel oil storage tanks nor MCPS

delivery trucks have meters or gauges to determine the exact amount of fuel
oii delivered.

Fuel oil meters have been installed in the boiler rooms at a majority of
schools as part of the energy management program. However; because these

meters are located betweenwthe storage tank and the burmer, they measure the
consumption of fuel oil. They are not well suited to;.and are rarely used
for, internal control purposeés iu conjunction with the delivery of fuel oil.

Since there currently is no reliable way of knowing how much fuel oil 1s

actually delivered, managers lack accurate data which can later be compared

to usage data for monitoring purposes; and the opportunity for fraud is
present.

The immediate solution to this lack of internal zomtrol would be to require

the bullding services manmager or school plant operator to measure the tank

levels by stick immediately before and after each delivery. An estimated

amount for the delivery could them be recorded on the Fuel 0il Ticket, which

should be returned to the Division of quprly and Property Management by the

school persom, not with the tanker driver. This solution would still rely omn

an estimate and would place an added responsibility on the school-based
personnel.

A more satisfactory solution would be the use of a metering device on each

tanker to record automatically on the Fuel 0il Ticket the amount of fuel oil

unloaded: This procedure would generate the same type of record which MCPS

now reqnires of the vendor when fuel oil is loaded into the tankers at the
vendor's terminal. .

Although the exact cost of such meters cannot be determined untii

specifications are submitted to the competitive bidding process, a telephone

9 18



contacc.with one firm, Petroleum Services, inc.of Baltimere, provided an

charge of,$200, Eherefore, MCPS' one-time investment to equip three _ankers
would be $6,900. (Even if the fuel oil managers' higneriestimaterof close to

$20,000 total cost for theﬁneter installation were to prove correct, this is

a relatively low cost control mechanism when compared to the $4 million
annual expenditure for fuel oil.)

Topping Off
The 1982 &eyteu of Plocnrement Brac tices in the Mon..gomerjz County Public
§£§22i§1_completed by Touche Ross & Co:, determined that the reasons for

topping off fuel oil tanks in the spring were that (1) 1t is "normal
practicefin industry,” (2) it “prevents condersation,” and (3) there 1is

“mouney in the budget.” The study also found that the practice of topping
off io the spring caused an early expenditure of approximately $704 000 in
FY 1982. 1If the expenditure for this oil could be delayed until needed in

late fall. approxinsately $3s,000 of additional revernue from interast
payments could have been obtained by the Montgomery Countyv Rovernment (based
ofi a 10 percent rate of return).

This estimate assumes fuel oil will be available in the fall at the same
price per gallon as in the spring. In a period of rising prices; part or
all of these savings could be offset by the increased cost to purchase the
Ssamé quantity of oil in the fzll. In a period of declining oil prices,
additional saviags woulc accrue from delayed purchasing.

Because this issue was raised, but not resolved, in the Touche Ross study,

the question of the need for topping off tanks was examined in this study.

F-om an operationai standpoint, the most important reason for topping off

seem$S to be the prevention of condensation: Telephone interviews with
representatives of four other Maryland school systems and four oil industry

organizations confi;med the necessity of this practice. The oniy sugge ted

tank i the spring. Prior to filling ttre tank in the fall, however, the

water collected in the empty tank through condensation must be drained.

Additional maintenance expenses are associated with these altermative
procedures.

Therefore, the topping off process appears to be justified and should be

continued unless there is strong reason to believe that fuel prices will

drop sharply in the near future.

Overall Procedures and Processes

usage 1§ divided among three separate MCPS units: (1) the BiVision of

Procurement; (2) the Division of Supply and Property Management, and (3) the

Energy Management Unit in the Division of Construction and Capital Proiecg;

The administrative procedures for monitoring this $4 million annual
expenditure are largely informal, unwritten, and sometimes overlapping: One



example is monitoring fuel oil prices. The Energy Management Unit monitors
price fluctuations for budgetary purposes and to advise the Division of
Supply and Propetty Management when t+ advauce or delay fuel o1l deliveries.
- The Division of Procurement has responsibility under all MCPS contracts to

monitor and spprove price changes.

MCPS should formalize in writing the procedures for managing this large
account, from cost analyses and budgetary forecasting through procuréméent to
usage, so that there 18 no duplication of effort among units.
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CHAPTER 2

COMPUTFR-ASSISTED MODELS FOR MONITORING FUEL OIL

PURCHASING, DELIVERY, USAGE, AND EXPENDITURES
Introduction

Chapter 1 discussed the current processes for the procurement and delivery
of fuel oil in MCPS. Although with a few exceptions those processes are
generally well managed, they do not take advantage of some of the available,
relatively inexgensive technology for monitoring and analysis. Therefore,
DEA staff designed ftwo computer models as examples of the type of support
which could be made available to managers for improved decizion making.

The first model provides a framework for decision making in considering the

alternatives for the procurement and delivery of fuel oil: The second model
monitors current usage, price, and expenditures for fuel oil. Both models

were developed using the SuperCalc 2 spreadsheet package on a Kaypro v

microcomputer. However; other combinations of similar software and hardware

are just as feasible for this level of modeling:

Test runs of these modéis, using FY 1984 data; suggest some overall

recommendations for the fuel oil procurement and delivery process.
The Procurement/Delivery Model

Each year MCPS staff must determine ho' the 1necessary fuel oil will be

prccured and delivered No formai, standardized _procedures exist for making

these decisions. e *nformal process 1is manual and although it includes

consideration of as many factors as possible, various "What if?" situations

What 15 needed 1§ a computer—assisted simulation model which incorporates

all of the major elements — persomnnel; equipment; and financial resources -

which determine the cost of providing fuel nii to MCPS facilities under

varying circumstances: The elements should be standardized and account for

differénces in the cost of various altermatives: An example of such a model

‘1s summarized here and presented in greater detail im Appendix C.
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Possible Alternatives for Purchase and beiivéry

The primary options available to MCPS for the purchaic of fuel oil are (i)
options associated with delivery are (1) MCPS hauling or (2) vendor hauling.
When combirad, the two purchase optilonus sud two delivery cptions create the
following four alternatives:

o  Alternative A, COG purchase and MCFS hauling, which depicts
current MCPS fuel oil purchase aud delivery nractice

o Altermative B, MCPS purchase and hauling, which was used by MCPS
between FY 1961 and FY 1983 ‘

o Ailternative C, COG purchase and vendor hauling, which has never
been tried by MCPS, but is currently used by all other &chool
systems participating in the COG joint fuel oil procurement

o Alternative D, MCPS purchase and vendor hauling, which was used by
MCPS prior to FY 1961

Major Cost Compunents

The three cost componeénts evaluated by the model are the follo:wing:

1. Purchase price of the “uel oil from the vendor, which can vary

twice monthly based upon an industry oil index
2. Cost of delivering fuel oil to schools
a. If the vendor delivers, included in the purchase price
b. If MCPS dzlivers, a combination of (1) drivers' salaries, (2)

overtime salaries, (3) fixed charges, (4) vehicle maintenance

and operating costs, and (5) vehicle depreciation

3. Impact of the Montgomery County fuel cil tax

Assumptions Underlying Assessment of Alternatives

A critical aspect of modeling 1§ the consistent use of standard assﬁﬁbéiéﬁg
and metbnds of calculating cost components. This decisfon model was based
on the following d@ssumptions:
©  MCPS, bidding alone, woiuld mot be able to improve upon eitheér the
purchase—only or purchasé-and-deliver fuel oil prices cbtaiied by
coG.



o  MCPS can not easily move annually into or out of tha fuel oil
hauling program, and longer—term decisions should be made.

© COG will continue to functlion as an agency for the joint

procurement of fuel oil:

o  Fuel oil for the 39 schoois with small tamk capacities or limited

access wiil be purchased from and deliverszd by the vendor.

These assumptions should be verified pcriodically. For example, the first

assumption has the effect of eliminating Alteruatives B and D, under wiaickh
MCPS does tts own fuel oil purchasing. In FY 1983 that was a sound

assumption. In FY 1984 the volume discount was considerably smaller, and

the atsumption less certaim. Depending on the bid-price trend over a louger
period and the degree to which MCPS wants to encotnrage minority and small

firms to bid, that assumption may need te be changed.

The last assumption was affected by the decision, béginning im FY 1985, to
have MCPS haul fuel oil to 30 of the 39 school locations previousiy supplied
by vendor delivery. The effect of this decision on the FY 1984 simulatioas
used for this reporz is discussed later in this chapter.

Layout of the Model

The "model" is actuyally a ma’rix with the 24 price periods of the COG
contract (two periods for each month) and a "total” column identified across

the top of the matrix and the procurement/delivery alternatives to be priced
listed down the left side.  Each run of the eimulation model fills i1a the
cells of thke ma:trix by calculating the per~period and total cost for each
alternative. (See Appendix C for an éxample of the matrix and typical data
calculation formulas.)

The alternatives in the left é@;ﬁ@ﬁrﬁéywﬁéiéﬁiwéfiﬁﬁé procurement/delivery
choices identified earlier or may pose "What 1f?" type questions within any
of the procurement/delivery choices. For example, "What is the effect on

MCPS costs if uszge were to increase five percenc under Alternative A, COG

purchase, MCPS haul?" ™"Is the effect on cost the same under Alternative C,

COG purchase, vendor haul, when usage increases five percent?"
The Usage/Price/Expenditure Model

#1though similar in constructicd to th~ proctrement/delivery model; the

purpose of thec usage/priceé/axpindiiure model is to assist the Energy
Management Unit in the Divisicn of Construction and Capital Projects to (1)
monitor the "fiscal year-tr--date” ucags; price; and dollar expenditures for

fuel oil; (2) project these iume data thrcugh the end of the current fiscal
yedr under various assumptiocas about operating and weather counditions; (3)

assist the preparation of the fuel oil portion of the operating budget for

the following fiscal year; and (4) respond to Board and managers' requests
for financial data and "What 1f?" situations.
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The suggested model is summarized here and presented in greatér detail in
Appendix D.

Elements of thr Mcdel

For each category of fuel oil and price period, the model identifies, as

zppropriate; the following elements:

o Projected usage (beginniig of year prcjection)

o Actual usage

o Prolected vs. actual usage

o Projected price {beginningz of yea:)

o Actusl price

o Projszcted price vs. actual price

o Pr-.jected axpenditures (bezinning of year)

o Actual expenditures (to date)

o] Frojectad vs. actual expeuditires

o  Updated projection of usage (for remainder of year)
o Updated prcjection of prive (for remainder of year)
b Updated projection of expenditnres

Assump tions Underiying the Model

This simulation model is based on the following assumptions:

o Decisions concerring fuel oil prOCJLement and delivery have

already been made, and this model can be used udnder any of the

four alternatives for procurement/delivery discussed above.

o MCPS will continue to gurchase and usé both No. 2 and No. 5 fuel
oils.
o Eventually .MCPS will want to enter actual nrice and usage da ta

twice each month to corre3pond to the 24 contract price adjustment
periods. (Some data is currently available only monthly.)

Layout of the Model

This model 1is also a matrix, with the 24 price periods of the COG contract

and a total column across the top:. Down the teft side of the matrix are

the specific data elements lis*ad above for both categories of fuel oil, No.
2 and No. 5. At the beginnirg of a fiscal year, the cells of the matrix are

filled with projected data. As each of the price adjustment periods passes,
actual data i{s substituted for the projected data; and new year—eund totais

are calculated automatically.
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The matrix also permits thw user t0\r5 enter riore refined projections at

aay point during the year for the remainx-g price periods, (2) determine the

effect cu year-end expeuditures, . and (3) pose "What 1f?" questions for the
remainder of the year to see theé efféct on total expenditures. For example,
"If the price of fiuel 01l over :=he last eix months of the year 1is six
percent lower than proiected, but usags ipcrea~eés by an unpredicted three
percent que to colder Weacher in Mareh and April, what will MCPS fuel oil
expenditures be?" (Thé model's detailed logic and calculations can be
examined {n Apperdix D.)

Applicaticu of the Procurément/Deii:ery Model

The comther—simu“ation proc"rement/us ivery wcdei descrited abovs was run

to_evaluate the cost differences for alteruzcive A (COG purchase: MCPS

deiivery)and Alternative € {(€COG purchase; vendor delivery) under various

usage and price conditions for FY 1984. The model used actual cost, pricw,

2nd usage data which was available at the tinie of the run arnd projected wkat

was not available. The results are summarized on Exhibit 5 and presented in

greater detatl in Appendix E. The impact of the decision to haul ‘uel oil

to additional schools Seginning in FY 19835 is discusced in the "finiings"
sec ..iou.

Findings

Row 9 of Exnibit s shows that the model's cost of Alternative A (MCPS

delivery) for FY 1984 was approximately $3,274, 000~ and the cost of

Alternative € (vendor delivery under the COG contract) would have been

approximatel;, $3,260,000. The difference of $14,000 represen.s a modest

savings theoretically available to MCPS had it used vendor delivery.

However, undnr the vendor delivery alteruative, Montgomery Countv Government

would hrve collected 554, 600 in 7Y 1984 from the fvel oil tax, which is only

assessed on vendsr delivered vil. Vendors do not include the cost of the
fuel o1l tax in the price per gallon, but rather invoice the customer

separately for the tax. However; the amount of the tax is included in the
simulation model and requires no additional expenditure calculation~—1i.e:

MCPS would have saved the $14,000 after paying the tax. But, the added

revenue to Montgomery County from the tax is not a part of the model and

represents an addicion to the overall county budget. Therefore, the net

gain to the county under Alternative € would have been $68,700. If the

county elected to appropriate the added raveunue from the fiel oil tax to
MCPS, 1ts net gain would also have increased from $14,000 to $68,700.

One of tha advantages which a computer simulation modél has over manually-

calculated projections is tlhe ability to handle a variety of different
assumptions about future conditions. Exhibit 5 includes the results of

runuing the procurement/Jelivery simulation mddel under various
combinations of "Wihiat 1r?" conditions for fuel oi1 usage and price. The

objective of these additional simulation rums is to test whether the

17 25



EXHIBIT 5 -

Analysiz of What If Cases For Alternatives A and C For FY 1984

What if sondltions “Cost ALL.A Coct Alt.C  DIff.Alt. A & C MC Tax Pair  Net Gaim
' (MCPS Deltiver) (COG tzliver) (MCPS Savings) By Alt. C To G&vt. |

Actual FY 1984 3,274,015 3,259,504 14,111 54,627 68,738

I
O 00 N OMVUT 8 W IN

il 1% usage ircrease Dec.-March 3,298,708 3,285,246 13,462 55,047 68,509
12 saiie fuel ¢il pricss as of FY 84

ié 37 usage_increase Dec.-March. 3,427 337 3,417,166 19,141 57,185 67,326
15 same furl oil prices as FY 84

17 5% usage increase Dec.-Mawch 3,478,362 3,469,561 8,801 . 58,050 66,851
18 same fuel oil prices as FY 84
20 10% usage increase Dec.-March 3,605,922 3,600,474 5,448 60,214 65,662

21 same fuel oill prices as FY 84

22 - ) o o L o o
23 315% usage tncrease Dec.-March 3,733,482 3,731,335 2,906 62,377 64,473
24 same fuel oil prices as FY 84

26 20% isage incre~s~ LDec.-March 3,862,299 3,861,043 1,256 64,540 65,796
27 same fuel oil prices as FY B4

29 21% usage increase Dec.-March 3,886,555 3,888,481 -1,926 64,973 63,407
30 same fuel o1l prices as FY 84 )

33 Same usage as FY 84 3,285,225 3,271,115 14;110 54,627 68,737
34 1% price increaseé Dec.-March ,

36 Same usage as FY 84 o 3,520,945 3,506,835 14,110 54,627 68,737
37 102 price increase Dec.-March

39 1% usage decrease Dec.-March 3,315,289 3,312,465 12,823 55,454 68,277

40 same fuel oil prices as FY 84

42 3% usage, decrease Dec.-March 3,274,265 3,260,100 14,165 54,538 68,753
43 same fuel oil prices as FY 84

45 5% usage_decrease Dec:-March 3,249,878 3,235,008 14,870 54,131 69,001
46 same fuel oll prices as FY 84

48 10% usage decrease Dec.-Mar:h 3,095,680 3,076,822 18,858 51,560 70,418
49 same fuel oil prices as FY 84

50 ___ , _ : oo i

51 15% usage decrease Dec.~March 2,968,119 2,945,910 22,209 49,396 71,605
52 same fuel oil prices as FY 84

54 20% usage decrease Dec.-March 2,840,558 2,814,997 25,561 47,233 72,794
55 same fuel oil prices as FY 84

57 same usage as FY 84 3,249,322 3;235,211 14,111 54,627 68,738
58 1% price decrease Dec.-March

60 Same usage as FY 84 B 3,150,549 3,136,439 14,110 | 54,627 68,737
61 5% price decrease Dec.-March

0127L
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apparent FY 1984 net savings under vendor deiivery would pr0ve true under

different circumstances. For each case, the exhibit shows: (1) the cost of
Alternative A, (2) the cost of Alternative C, (3) the difference between
them; (4) the amount of fuel oil tax paid to Montgomery County under

Alternative C, and (5) the net gain to the overall county budget.
An analysis of the data in Exhibit 5 provides the fol~ $ findingé:

o If usage had increased (e g.; a colder winter or relaxed
conservation effortss and fuel oil prices had remained the same;

. The direct savings to MCPS from vendor delivery would have
decreased.

. Thé tax revenue to the county government would have
increased.

. The break-even point for direct savings to MCPS would have

. Because the decreased MCPS direct savings is always balanced

by increased revenue to the county, the net gain to the

county (and possibly to MCPS) remains about the same.

o If usage had decreased (e.g., a warmer winter or greater

conservation) and fuel oil prices had remained the same,

increased.

. ?hemtagirevenue to the county government would have
decreased.

. At a 20 percent usage decrease, the direct savings to MCPS

would have been $25,561.

. Again; because of the offsetting trends, the net gain to the
county stays about thé saimé.

o If fuel oil prices had changed, either increased orudecreased,

theré Wwould have been no effect on the cost differences between
Alternatives A and C.

Running these various simulations shows that, based on FY 198& data, it

would be financially advantageous under nearly all circumstunces for MCPS to

cease hauling its own fuel oil: However; during this study, matagers of

fuel oil procurement and delivery identified four questions, the . answers to

which they indicated were important to the decision process and should

therefore; be considered before drawing any conclusions about future years.

These questions are the following:

o Who (MCPS or an outside contractor) has the primary reSponsibility

for ensuring that the instructional program 1s fnot adversely

affected by the unavailability or delayed delivery of fuel oil

and is this responsibility better met by MCPS staff or the vendor
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o Who has control of  the timing of fuel oil deliveries, and can this
control (ability to speed up or delay deliveries based on price
trends) be advantageous to the vendor or MCPS?

o  How frequently can MCPS obtain fuel oil usage and expenditure data
for_ account monitoring and conservation purposes, and how timely
will the data be when received?

o ﬁow,doesﬁthé amount of paperwork compare for MCPS delivery and
vendor delivery?

These four questions are addressed in the following sections.

Responsibility for Uninterrupted Deliveries

Under the current MCPS delivery arrangement; schools request fuel oil

deliveries directly from the Division of Supply’ and Property Management, and
that division has the primary responsibility to ensure that the
instructional program is not affected by the unavailability or delayed
detivery of fuel oil. Under the vendor-haul alternative, that

respousibility passes to the vendor.

The study surveys of MCPS principals and other school-based personnel
revealed no significant interruptions of the instructional program due to
fuel oil delivery problems by the Division of Supply and Property

fuel oil indicated that their experiences with the responsiveness of vendors
are also very positive. At no time have the instructional programs been
interriupted due to the unavailability of fuel oil.

Therefore; while the importance of prompt; responsible deliveries must be
stressed under eilther hauling option; there is no evidence to suggest that
this factor discriminates between the alternatives.

Timing Deliveries for Financial Advantage

MCPS managers are concerned that the vendor has a profit motive to either

speed up or slow down the deliveries to achieve a price advantage.

€onversely; when MEPS performs the deliveries, it can speed up or slow down

the process to minimize its expenditures.i Managers report that price

period when 30 percent of the total fuel oil requirement is purchased.,,The
managers belleve that manipulations by MCPS especially during the April to
June topping off pericd, have savéd nonéy in past years,

Two points are involved here: (1) the degree to which the opportunity for
delivery manipulation is present and (2) the extent to which either MCPS or
the vendor is likely to usé the opportunity to its advantage.

Price changes are,contractually,limitéd,to,twice a,month. ﬁuring the regular
heating season, the constant demand for fuel oil allows only a few days
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leeway in reaponding to a delivery reQUeSL (The same unwritten guidelines
geliveries ahould be made within 48 hours of a schooPs requeam)
Therefore, only two periods of a few days exist each month when the timing
of deliveries could take advantage of price fluctuations.

The more significant opportunity for manipulating deliveries is the period

substantial fluctuation in the price of fuel oil occurs durlng this period,

response time for keeping the schools heated is not a factor: If a

an opportunity exists for MEPS savings or vendor profit

An example of this latter situation occurred during the topping-off period

in FY 1983 when the price of fuel oil increased through the April to June

period. At that time, Fairfax County Public Schools had fuel oil delivered

by the vendor under the COG contract (vendor control) while MCPS hauled its

own fuel oii;(MCPS control) Data on the percentage of total year fuel oil

deliveries made during each of the three topplng-off months were obtained

for both school districts and compared.‘rhe graphs in Exhibit 6 show that
April, when prices were lowest, and tapered off during May and June. In
contrast, the peak topping—-off activity for MCPS came in May when prices
were highest and, for No. 5 fuel c¢il, continuéd into June.

Data for a single year are not sufficiént to confirm or deny vendor
opportunity and motivation to manipulate deliveries for greater profit. Nor
does this ome example establish whether either the vendor or MCPS had

correctly predicted price changes. Nevertheless, the example suggests
caution regarding the assumptions that (1) the vendor has the opportunity

- and the motivation to manipulate deliveries for its own profit and (2) MCPS

can act to maximize savings during the topping—off period when a vendor
would not,

Control of Finmancial Information

Thé annual MCPS expenditure for fuel oil is substantial and can fluctuate

from month-to-month. Therefore, MCPS management and the Board of Education

must have accurate and timely fuel oil usage and expenditure data on which

to base operating budget decisions during the year. Daily fuel oil delivery

and invoicing data are important to this monitoring activity MCPS fuel oil

managers believe the MCPS hauling program provides more timely delivery data

to the Energy Management Unit than does vendor delivery, which normally

results in a single monthly invoice.

One solution to this problem would be to have school personnel forward the

customer coples of the commercial delivery tickets to the Energy Managément

Unit immediately following each delivery. The metered amount of fuel oil
delivered could be <Zntered into the usage/price/expenditure simulation model

described earlier at the last identified price-per—gallon for monitoring

purposes. When the vendor's monthly invoice is received, the model could

retroactively adjust for any price changes.
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EXHIBIT 6
Percent of Total Deliveries vs.

Price for Topping=Off Months of

FY 1983
No. 2 No. 5 Fuel 011 (MCPS)
Fuel 011 No. 4 Fuel 011 (FCPS)
14 144
134 13- —
12- 124
114 114
10 10- \
Z of Total - |
Deliveries 9 94
8+ 8 FAIRFAX
7- 7
61 6-
5 5
4 4
3- 34
2- 2-
1- 1
- D T
Two Prices April  May June ~ April May June
Per Month .73 765 .83 .82 .82 .81 .665 .693 .72 .72 .72 12

0283R
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Paperwork

Under the current delivery system, each fuel oil delivery results in a fuel
011 ticket, which is returned to_ the Division of Supply and Propeérty
Management by the driver, The supply division batches and logs the tickets
for its own internsl control purposes and then forwards them to thé Energy
Management Unit, where the data is used for energy mounitoring purposes.
Energy Managemer.t, in turn, forwards the tickets to the Division of
Accounting, where they are matched against the vendor's invoice before
payment. (See Exhibit B-1, Appendix B, for a graphic presentation of this
process.)

The findings presented 1in Chapter 1 suggest that, for purposes of improved

internal control; the current procedures should be modified to verify the

amount of fuel oii delivered at each locatior and to have school personnel,

rather than the driver; return the fuel oil tickets.

Under vendor deiivery, the paper flow 1s nearly the same. Each vendor

delivery would result in a fuel oil ticket, but that ticket would already

include the amount of fuel oil delivered. Since the Division of Siupply and
Property Management would not be involved in the delivery process, school

perSornel could return the tickets directly to the Energy Management Unit,

where the necesaary data for mouitoring would be recorded. Energy

Management would forward the tickets to the Division of Accounting, where a

match would continue to be made against the vendor's iavoice.

Although managers predict an increase in paper flow under veandor delivery,
it is difficult to see how the increase would come about. The new

deliyery,records is transferred to the vendor. The rest of the process
remains about the same and would occur with about the same frequency.

Discussion and Recommendations

Fuel 01l Delivery

The findings in this study suggest that vendor delivery of fuel oil may be

a cost-effective alternmative to the MCPS hauling progiam for the following
reasouns:

o Based on the FY 1984 data, savings in the range of $10,000 to

$20,000 would occur to MCPS from vendor delivery under nearly all

price and usage conditious.

o Because of payment of the fuel oil tax, revenue increases in the

range of $50,000 to $65,000 occur to the county goverament from

vendor deiivery under the same price and usage conditions, with

the net gain to the overall local goverument budget being as high
as $70,000.

iy
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o The one—time cost of at least $7,000 to equip the MCPS tankers
with flow meters for better intermal control would be avoided; as
would the cost of developing or buying an automated fuel oil
delivery system.

Snppiy and Property Management: (The exact number of positiouns

would be determined after assessing the most efficient way to meet

non-fuel=oil delivery needs outside the heating season.)

o  The responsibility of school personnmel for ordering fuel oil would

be eliminated.

o The number of major MCPS units involved in managing the fuel oil

processes would be reduced by one-third since the Division of

Supply and Property Managementﬂs only fuel oil responsibility is

the MCPS hauling program. The Divisions of Procurement and

o The sale of the existing tankers would producé a modéSt, oné—time
increase in revenue.

In addition; three of the four issues raised by MCPS managers-—--
responsibility for noninterruption of the instructional program; control of
delivery times so as to optimize-price considerations; and the amount of
paperwcrk=-do not necessarily discriminate between the MCPS and vendor
hauling programs and cannot be considered a certain advantage or
disadvantage for either delivery altermative.

Further, a solution is readily available for addressing the fourth manager
issue-—timely collection of price and usage data; therefore, this factor is
also neither an advantage nor a disadvantage.

It should be noted, however, that, if MCPS elected vendor delivery, the

Qavings to MCPS Would not be reflected in the utility accounts. In fact, the

deiivery costsrand the energy tax. However zadecrease would show in the
positions and operating costs for MCPS to deliver fuel oil would be deleted
Budget documentation would be required to demonstrate the net savings and to
permit consistent utility price comparisons to previous years.

to be an attractive, cost—effective alternative 1in nearly all respects; omne
factor raises an uncertainty. That factor 1is the break—-even point for
direct savings to MCPS, which 1s projected to occur 1if there is a 20 percent
increase in the use of fuel oll for any reason.

ihé décision that Mcés would start delivering fuel oil in FY 1985 to 30 of

of increasing total fuel oil usage above the amount used in the original
study simulations. If the increase is combined with the additional increase
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which the new Area 3 schools will require, and 1f a future winter were
colder than FY 1984, total MCPS fuel oil usage could easily be 20 percent
greater.

6n the other hand, as MCPS salary costs increase for the tanker drivers or

if the increased usage should require adding a fourth tanker and driver in a

future year, the higher costs of the delivery program might offszt the

greater oil usage and keep the vendor fuel oil delivery alternative in the
cost-effective range:

To examine the combined effects of these possible events, a further

simuiation was run using the FY 1984 baseline data, but adding the following

new assumptions:

o The 30 additional schools added to the,MCPS delivery program in FY

1985 will continue to be served by MCPS. Fuel oil use by these
schools will be the amount estimated im the FY 1985 bid

specifications.

o Over the next five years, MCPS will build six new a2lementary
schools and oue new high school. Fuel oil use by these schools
will be equal to the aveérage amount currently used by schools at
thé same grade levels.

o By the end of the five-yéar period, the additional fuel oil usage
will require adding a fourth tanker and driver: Salary and fixed

charges for the driver will be equal to the average for the

existing three drivers. Operating costs and depreciation for the

tanker will be equal to the average of the existing three tankers.

The resuilts of this revised simulation are provided in Exhibit 7 and show

that, 1f all of the assumptions proved toehelgagﬁ:the direct savings to
MCPS from changing to vendor delivery would be approximetely $23,500, an

increase of nearly $10,000 over the $14,000 projected for FY 1984 alone.

Although possibie variations in winter temperatures were not included ia the

revised simulations; an ample “w indow" exists for such fluctuations since

the new break-even point would occur only when MCPS fuel 0ll usage 1increased

28 percent above the revised level included in the simulation.

It is important to ciarify, however,rthat the cost effectiveness of vendor

delivery is predicated on the MCPS delivery costa increasing at the same

time fuel oil usage increases. Although at additional driver and tanker

use of additional driver overtifie could have the same effect. If usage
increases without a substantial increase in delivery cos.s, continued MCPS
delivery of its own fuel oil would bé more cost-effective.

In all of these simulations, changes in the cost of purchasing fuel oil have
no significant impact on the cost effectiveness of the delivery
alternatives. Usage and MCPS delivery costs are the two critical variables.
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EXHIBIT 7
Results of the Simulation Run

When Future Usage and Additional Delivery Costs Are Added

_ Cost of ~ Cost of _Difference

e Alternative A Alternative C. = Between A & C
"wint 1£?" Conditions (MCPS Delivery) (Vendor Delivery) (MCPS Savings)
Actual FY 1984 plus

projected usage and S o S
delivery costs $3,734,595 $3,711,054 $23,541

10 percent additional - S o
usage increase 4,098,861 4,084,861 14,000

20 percent additional S - o
usage increase 4,386,341 4,379, .24, 6,417

28 percent additional o L o
usage increase 4,616,324 4,615,974 350

30 percent additiomal L L o
usage increase 4,673,820 4,674,987 (1,167)

Primary Recommendations

The findings of this study suggest the following primary recommendations

regarding the procurement and delivery of fuel oii:

o MCPS managers responsible for fuel oil procurement and delivery
should devalop long-range projections, 1in as much detail as
possible, for continuing MCPS fuel oil usage (based on the Capital
Improvements Program, when adopted, and other identifiable
factors) and for MCPS delivery costs in relation to the projected
usage. The study simulation model and/or any other available
supports might be used for assisting with these projectionms.

o If the projections indicate that future usage will be 2t least 20
percent greater than for FY 1984 and that MCPS delivery costs to

handle the tctal projected usage wWill not increase substantially,
the altermative of MCPS delivery should be countinued:

o If, on the other hand, the projections show ééfféépoﬁding
increases in both usage and MCPS delivery costs; conversiom to the
alternative of vendor delivery should be implemented.




Other Recommendations

In addition to the primary recommenda*ions regarding fuel oil delivc.y, the
following recommendations for improving the current procedures for the

procurement and delivery of fuel oil in MCPS should alsc be implemented:

The simulation models describéd in this chapter (or any otrer
monitoring and projection techrniques which can accomplish the same
types of cbjectives——e.g.; possibly the Department of Enetrgy X11
model cited by managers when they reviewed this report) should be

usage, price, and dollar expend .tures.

2. To facilitate monitoring fuel ofl usage; Mcps should establish

dircctly,from schools on a daily basis and other fuel oil delivery
data by COG price periods.

3. Management procedures for administering the fuel oil procurement,

delivery, and usage processes should be clarified, formalized, and

issued in writing:

4. The topping—off process should continue as in the past unless the

unit responsible for monitoring the price of fuel oil predicts a

substantial price decrease betseen the spring and fall periods.

If the steps listed as 'Primary Recommendations” lead to MCPS' continuiiig
its own fuel oil hauling program, the following additional recommendations

should be implemented:

1. MCPS should develop and issue to all building services managers

determining when to order fuel oll deliveries. These guidelines

should be based on tank capacities rather than on school types.

2. On a longer—term basis, MCPS should evaluate an automatic delivery

and fill system which would substantially eliminate school-based
r2sponsibility for ordering fuel oil:

3. Fuel oil delivery procedures should be modified to require a
school-based staff member to verify fue? oil deliveries and

estimate the amount delivered: The record of the dclivery and
amount should be returned directly to the Division of Supply and

Property Management, not through the truck driver:

4. As a more adequate control and datz device, MCPS should install

flow meters on the delivery tankers.

27




APPENDICES

36



APPENDIX A

Governmernt Agencies Participating ia the
Washington Area Council of Governments (COG)
Fuel 0il Procurement

Y 1984

In FY 1984 COG purchased fuel oil for following 14 agencies:

1

19,
11.
12.
13.

14,

Arlington County

Alexandria Sanitatiou Authority

City of Alexandria

city of Bowie

éit? of ﬁockviiie

City of Fairfax

City of Gaithersburg

Couaty of Falrfax

Montgomery Couaty/Montiomery County Public Schools
Prince George's County

Prince George's County Public Schools
Prince William County

Washington ﬁetropoiitén Aréa Tranmait Authority



APPENDIX B

The Work Process and Relatiomships Involved in

Hiéé ﬁuei Oii Purchase and Distribution

The same MCPS organizational units have been involved in the fuel otl

procurement and distributica processes under both the €06 and individual

MCPS contracts. The most important of these units are tiie following:

o Division of Supply and Property Management

o Division of Procurement

c Division of Coustrdction and Capital Projects
o MCPS sites (schools and other buildings)

o Division of Accounting

ExFibit B- 1 is a zraphic representation of the work: processes and
relation%hips involved in fuel o1l purchase and distribution.r Ihc

activities conducted by each organizationa’ unit in the process are

presented Withbut nctétibn éé »C frequnncy of occurrence. Sdmé tasks such

are conduc*ed on an annual basis. Other activittes, such as vendor paymeat
and monthly report preparation; take place monthly. Most of the activ;;}gs

involving individual schools and the Division of Supply and Property
Management take place dally during the heating season.
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APPENDIX C
The Procurement/Delivery Simulation Model

Each year MCPS staff must determine how the necessary fuel o1l will be

procured and delivered. No formal, standardized procedures exist for making
these decisions. The informal process is manual; and although it includes
consideration of as many factors as possible, it cannot easily evaluate
various "What 1{f?" situatioas.

What is needed instead 1s a romputer-assisted simulation model which
incorporates all of the major elements——personnel, equipment, and financial

resources-—which determine the cost of providing fuel oil to MCPS facilities
under7varying,circumstances. The elements should,be standardized and
account for differences in the cost of various alternmatives.

Description of Possible Alternatives

The purpose of this section is to describe the various alternatives which

shouild be fncluded in the model so that managers can determine the best
method of procuring and delivering fuel oil to MCPS schools and other

facilities., In establishing standard criteria for the assessment of

alternatives; the fuel o1l procurement and delivery activities must be .

clearly defined in terms. of options that lead to mutually exclusive
alternatives.

The primary options available to MCPS for the purchase of fuel oil are (1)

participation in the COG joint bid or (2) an individual MCPS bid, and the
options associated with delivery are (1) MCPS hauling or (2) vendor hauling:

When combined, the two purchase options and two delivery options crea‘e four

distinct aiternatives. The four alternatives ave illustrated 1in the matrix
in Exhibit C-1. The four cells represent the following realm of

possibilities:

) Alternative A, COG purchase and MCPS hauling, which depicts
curreat MCPS fuel oil purchase and delivery practice
o Alternati?éfﬁ,iﬁéfs,bthﬁaSé and hauling, which was usad by MCPS
between FY 1961 and FY 1983
o Alternative C, COG purchase and vendor hauling; which has never
been tried by MCPS,; but is currently used by all other school
systems participating in the COG joint fuel oil procurement
o Alternative D, MCPS purchase and vendor hauling, which was used by
MCPS prior to FY 1961
Each of these alternatives is discussed 1a greater detail in the following
sections.
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EXHIBIT C-1

Alternatives for the Purchase
and Delivery of Fuel 0il

Purchase bption's
c0G __ MCPs*
Delivery Options Alternative A Alternative B
MCPS o Purchase with COG o MCPS Bid Alone
Hauling o MCPS Haul o MCPS Haul
Alcernative € Alternative D
Vendor o Purchase with COG ¢ MCPS Bid Alone
Hauling o Vendor Haul o Vendor Haul

*Includes Montgomery County Government and Montgomery College

Beginning in FY 1984, MCPS has participated in the jointly bid fuel oil
contract with the Council of Governments: The MCPS contract specificatioms

were first negotiated with COG representatives and later, as part of the
total contract; with potential vendors. 7B§’9aijée MCPS hauls its own fuel

oil, certain modifications were necessary to ensure a reasonable conmtract

price for the portion of oil purchased by MCPS. COG members were willing,

witiin limits, to include MCPS requirements: But since the amount of fuel

oil required by MCPS did not sufficiently increase the total COG galloms to

qualify for additional price discounts; COG representatives were not willing

to risk complications with potential vendors for the sake of only a single

member. While participation in the COG aggregate fuel oil purchase presents
advantages stemming from community cooperation, it is not known what prices

would have been available to MCPS had invitations to bid beéen offéred by
MCPS alone because the data for that comparison are not available. Also, it

appears likely that only fuel oil companies of a medium or larger size were
able and/or willing to bid on the COG requirements. The major cost elements

of Alternative A are those that result from the COG contract (purchase

ortion) and MCFS havling (delivery option).



Alternative B: MCPS Purchase/MCPS Haul

MCPS has had a long history of purchasing and ?ee%%ngﬁ}ﬁ, own fuel oil (FY

1961 to FY 1983). For over 20 years; MCPS staff representing several

departments, have shared the detailed responsibiiities involved in the

annual process of contract bidding and award and the daily actiéities

essential to timely fuel oil delivery:. Both purchase and delivery options

were the responsibility of MCPS. Each year oil companies of all size

categories responded to the bid specificaticas developed by MCPS staff; and
for the past several years, the contract was awarded to the Stewart

Petrqleum Oii Company. For six months of the year MCPS personnel and
cquipment were utilized to deliver fuel oil to MCPS buildings and to
Mcntgomery County Government and Montgomery College locations. The cost
elements of this alternative result from the costs associated with the MCPS

purchase option and the MCPS hauling delivéry option.

Alternative C: COG Purchase and Haul

For these municipalities and agenciles; fuel oil procurement is much like any

other service procurement in that there is minimal involvement in p*ocedures

and deliveries: The vendor is responsible for the performance of all tasks

associated with the efficient provision of fuel oil to the destgnated

size;, and building size or direct request to the vendor is used %o make
deliveries.

Prior to the establishment of the fuel oil hauling program (FY 1961), MCPS
received deliveries of fuel oil #s part of thé contract awarded to the
veudor. This method without.any of the modifications Sotnd in the other
alternatives, presents the "no frills" approach usedl by most consumers.
There artc no special purchase options and no spécial hauling optioms. The
price of this alternative is the result of combining the elements of the

MCPS purchase option to th3 vendor hauling delivery option.

Major Cost Components of the Model

The three categories of cost components evaluated by the model are (1)

purchause pricé of the fuel oil from the vendor; which can vary twice monthly
based <pon an industry oil index, (2) cost of delivering fuel oil to
schoois, and (3) impact of the Montgomery County fuel oil tax. Some of
taese cost coumponents are obtained differently for Alternatives A and C.

)



calculate the MCPS cost—per—gallon touhaul fuel oil from the vendor's
terminal to schools for use in Altermative A

The model uses the following cost items in calculating MCPS' total fuel oil

delivery cost-per-gallon:

o Drivers' Salaries (Actual when available from past years or
actual adjusted for step increases and estimated cost-of-living

when projecting to other years)

) Overtime Salaries (With same adjuétments noted for drivers'
salaries)

o Fixed Charges (30 percent of above salaries)

o Maintenéncé and Operation of Vehicles {Actual when available from

past years or actual adjusted for inflation when projecting to
other years)

o  Depreciation (Straight line based on actual from past year)

The sum of the above cost components is then divided by the annual actual or

projected number of gallons of fuel oil delivered by MCPS.

The final cost factor that must be considered in the model is the

Montgomery County fuel oil tax that.is imposed on fuel oil delivered in the

county. Tax is not paid on fuel oil which is delivered by MCPS, but is

paid on fuel oil delivered by the vendor. The current level of the tax is

$0.01332 per gallon for No. 2 fuel oil and $0.013896 per gallon for No. 5
oil.

Assumptions Underlying Assessment of Alternatives

A critical aspect of modeling is the consistent usé of standard assumptions

and methods of calculating cost components. This decision model 1is based on
the following assump tions:?

o MéPé, Blddlng alone, would not be able to improve upon eilther the
purchase-only or purchase-~and—deliver fuel oil prices obtainmed by
COG.

o MCPS can not easily move annually into or out of the fuel oil
hauling program, and longer—term decisions should be made.

o COG will continue ¢to function as an agency for the joint
procurement of fuel oil.

) Fuel oil for the 39 schools with small tank capacities or limited

access will be purchased from and delivered by the vendor.
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These assumptions should be verified periodically. For example, the first
assumption has the effect of eliminating Alternatives B and D under which
MCPS does 1its gynffuelfoil puirchasing. In FY 1983 that was a sound
assumption. In FY 1984 the volume discount was considerably smaller, and
the assumption léss certain. Depending on theé bid-price trénd over a longer
period and the degree to which MCPS wants to encourage minority and small
firms to bid, that assumption may need to be changed.

The last assumption was affected by the decision, beginning inm FY 1985, to
have MCPS haul fuel oil to 30 of the 39 school locations previously supplied
by vendor delivery. The effect of this decision on the FY 1984 simulations
used for ‘this report 1is discussed in Chapter 2.

Layout of the Model

As shown in Exhibit €-2; the "model" is actually a matrix with the 24 price

periods of the COG contract (two periods for each month) and a "total"

column shown across the top of the matrix and the procurement/delivery

alternatives te be priced listed down the left side: Each rum of the

simulation model fills in the cells of the matrix by caicuiating the per-

period and total cost for each alternative. The following four altermatives

were used in the runs shown in Exhibit €-2.

o Alternative A for actual FY 1984 data (COG purchase, MCPS

delivery)

o Aitetnative C for actual FY i§é4 data (COé purchéSe, vendor
delivery)

o Alternative A for a given set of "what 1f" usage and price
conditions

o Alternative C for a given set of "what 1f" usage and price

conditions

Exhibit C-2 also displays the formulas and internal logic for the operation
of this simulation model.
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29
39 PORKULAS AHD LOGIiC FOR SIHULATION MODEL -
3 FUEL OXIL ANALYSIS FOR FY 1984, ACTUAL AND WHAT IF CASE 3 (FO/B4- 3)

64NOTES: I. ACTUAL PY 84 PUEL OIL USAGE DATA IS USED POR PRICE. PEEIODS 1-16

71 2. ACTUAL_FY B4. PRICE DATA IS USED POR PRICE PERIODS I1-18.
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APPENDIX D

A Model for Monitoring Current Fiscal Year Usage,

Price, and Expenditure for Fuel 0il

Although similar in construction to the procurement/delivery model, the

purpose of the usage/price/expenditure model is to assist the Energy

Management Unit in the Division of Construction and Capital Projects tc: (1)

monitor the “fiscal year—to—date" usage, price, and dollar expenditures for

fuel oi1; (2) project these same data through the end of tlhe curreat fiscal
year under various assumptions about operating and weather conditions,(3)

assist the preparation of the fuel oil portion ‘of the operating buiget for
the following fiscal year; and (4) respond to Board and managers' requests

for financial data and "What 1f?" situations.
Béscription of the Model

The model assumes that MCPS is purchasing fuel oil under the COG joint fuel
oll procurement. However; as the primary purpose of the model is to mounitor
usage, fuel oil purchase price, and expenditures; the model does not involve
fuel o1l hauling costs and 18 usable with either Alternative A or C. The
model assumes that a decision conc2rning the procurement and delivery
methods has already been made. .

As shown in Exhibit D=1, thé 24 price periods of the COG contract and a total
column zre across the top of the simulation matrix. Down the left side of
the matrix are specific data elements for both categories of fuei oil, No. 2
and No. 5.

For each category of fuel oil and price period, the model identifies; as

appropriate; the following elements:

o Projected usage (beginning of year projection)

o  Actual usage

o Projected vs. actual usage

o Projected price (beginning of year)

o Actual price )

o Projected price vs. actual price

o Projected expenditures (beginning of year)

o Actual expenditures (to date)

o Projected vs. actual expenditures

o Updated projection of usage (for remainder of year)
o Updated projection of price (for remainder of year)
o Updated projection of expenditures

o
Qo
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Yd5eU4y
TFedei o0, U35e056,0)
IF{US420,0,0U83-USd)
IE(UdE¢ 0,945 ;0485
IF{US0:0,0,04%s . . _

JF (88320 ,04E 2050 ,0S705g)

IF(W48=0,0,WiS-Wds)
72
IF{WS0=0,0,0L45-150)

IFCWS4=0,0;WS3-LS
IF{92750,0d8,WqSs
IF{W50.50,0,04%) _
TFWde. 30, W3 2WS0,WS72WSE
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The modél's detailed logic and calculations can be examined on Exhibit D-1.

In actual use by the managers the model would be updated with the most
recent usage and purchase price data at the end of eac.. price period (twice
each month) and re-rum to provide updated end~of-year projections. As MCPS
does not currently collect usage data by price period, the monthly usage
data 1s assumed to be equally divided between the two price periods
contained in each moanth. When run at the end of any given price period,
the simulation model will report actual per period expenditures f{or the year
to date; project the remaining price period expenditures; and report
projécted total expenditures for the current fiscal year.

In fact; the model could and shouid be run saverai times at the end of each

price period (or monthly) to determine what effect on total end~of-year

expenditures certain "what 1f" condition3 of usage and price would have.

For example, if there is a warm trend forecast for the second half of the
heating season, what will be the projected total expenditures for fuel oil
if usage is decreased 5 percent <rfrom the original projection for the
remaining months. Or, if fuel 01l prices are in a dowanward trend, what wili
be the projected total expenditures if the price is 6 percent less then
giigiually projected for the next three price periods but the same as

projected for the remaining price periods?

To-Set Up Model at Beginning of the Fiscal Year

Projected usage data can be entered into the model at the beginning of the
fiscal year in one of two ways. A single total projection of No. 2 and No..
5 usage can be entered inm Cells z27 and Z47 respectively. The model will

: diétributé thé éﬁﬁuél prbjéctéd usagé 6Vér the 2& price périddé béééd 6ﬁ

Or, 1f the user prefers, individual per pesriod usage data may be entered
into each cell.

Projected purchase price data for each price period must be individually
entered for both No: 2 and No: 5 fuel oil. The model wili then calculate

the expenditures far each price period and the total projeoted expenditures
for the year. By changing input data and re-running the model, the user

can easily See what would happen to budget planning projections if price or
usage varied either separately or im combinatiom:

To Run the Model at the End of a Price Period

At the end of each price period the user should substitute the actual usage

éﬁa purchase price data for the projections for the preceding price periQd.

modei may only be run once each month and must assume that usage 1s equally
divided between the two price periods in the month. Using the newly entered
actual data, the model re-calculates projected total expenditures for the
remainder of the fiscal year, assuming no changes im the price/usage
assumptions for the remaining périods.

JU
Tl



However; in pfaaéiaé, the user should have a better feel each month for the

accuracy of the original projections: The model provides the opportunity to

refine the projections,for the remainder of the year and produce an updated

projection of usage and expenditures. The end-of-year projections should

become more accurate as the year progress and a greater percentage of data
is actuai:

Scenario of Usage

has been set up as if it is the end of the twelfth price period. The

scenario fiscal year began with the annual projections of usage, purchase

price, and expenditures as shown in Exhibit D-2. It is assumed that at the
end of each price period actual data for usage and price has been added.
For example, at the end of the twelfth price period; actual data of 91,350
gallons of No. 2 fuel oil were entered (Cell M28) at an actual price for

that period of $.808 per gallon (Cell M31). The rum caicuiated that the
expenditures for the twelfth price period for No: 2 fuel o0il was $73,811

(Cell M36).

from the original projecttcﬁé for the reﬁaiﬁdér of the year. As such; the

updated projection; as o: the end of the twelfth price period, for the total
usage of No. 2 fuel oil 1s 1,098,485 gallons (Cell z39) and projected
expenditures of $925;147 (Ceil 241) This compares to thé original

beginning- of-year projection of 1;262,369 gallons and $955,355.

The user would now want to execute several loré runs of the model under

various conditions of continuing usage and price to determine a best and

worse case scenario for total end-of-year expenditures.
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APPENDIX E

Application of the Procurement/Delivery Model to FY 1984

Using the various assumptions and cost components discussed in Chapter 2 and
Appendix €, the model was applied to FY 1984 to (1) calcilate the actual
cost to MCPS of Alternative A (COG purchase, MCPS haul); (2) calculate what
the cost of Altermative C (COG purchase, vendor haul) would have been if it
had been selected (using actual data); and (3) simulaté what thée costs of

both Alternatives A and C would have been under different "what if"
conditious of usageé and price. :

Since the price per gallon of the fuel oil is available from the COG
contract and the Montgomery County Fuel Tax rate is availabie from the
coun*y, It only remained to caliculate the MCPS hauling costs inm order to
load and run the model.

Exhibit E-1 summarizes MCPS fuel oil hauling costs for FY 1533 and FY 1984

In FY 1983, for which actual costs were available, the NCPS costs. to hau'
fuel oil amounted to $92,364, of which $56,862 (62 percent) is labor related

and $35,502 (38 percent) is vehicle related. Based om 4,269,454 galloas of
EXHIBIT E~i.

Summary of MCPS Fuel 0il Hauling Costs
FY 1983 Actual and FY 1984 Projected¥

éos’t

Iten FY 1983 FY 1984
Direct Salaries $40,633 $44,696
Overtime Salaries 3,107 3,417
Benefits 13,122 14,434
Vehiclé Maintenance and Operation 22,981 23,670
Depreciation Aiziiil, 121512
Total Cost $92,364 $98,738

% STace the report was drafted before FY 1984 actual Costs were Svailsbis,

the FY 1984 column is based on 5 percent step, 5 perceat C:0:L:; and 3
percent inilation rate.




fuel oil delivered in FY 1983, the cost amounts to $0.0216 per gallon or a
little over 2 cents per gallon. The FY 19813 costs, for which soma actual

contract,andfdeliveryfby,the MQPS Divi;ionfpf Jupply aad Property
.Méﬁégéiﬁéﬁt. Fot‘ thé CélCﬁlétibﬁ df Cdété fdt‘ thiS alternative, the model

poth No.ggfand No, i,fuel Qil. Ihe model projected usage fo: the Price
Periods 17 through 24 based on the average mounthly usage for these months
(percentage of total) obtained from actual usage for the past three years.
This data is seen in Exhibits E~2 and E-3.

iikeﬁise, the actual period=by-period price to purchase both No. 2 and No._ 5
time the model was built, that is Price Periods 1 through,18 Fuel,prices
for the remaining Price Periods 19 through 24 were projected using the
trends for FY 1984 and actual ﬁficea for the same periods in FY 1983.

excluded fuel o1l that is delivered by the vendor to those elementary
schools that have small storage tanks. It was _ assumed that logistical
conditions would preclude MCPS delivery to these scnoocls under any

conditions.

The model caicnlated a per period MCPS hauling cost by multiplying the pcr

gallon costs described previously by the number of gallons delivered during

that price period.

The mcdel also calculated the Montgcmery County fuel oil tax that would have
been paid under the alternative where the vendor rather than MCPS ac:ually
made the delivery.

The run of the model which resulted from th..e vazricus caiculatioms is shown
in Exhibit E-4.

56
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MCPS Deliveries of No. 2 Fuel 0il by Month

FY 1981 - FY 1983 *

Month FY 81 FY 82 FY 83 AVG.

1.0

—
o
O
Lo
—
wn

July

o
.

[e ]
Q!
00 |
(=]
wn
o
~

Augest
September 1.3 1. 1.5 1.4
October 1.4 1.5 0.5 1.1
November 5.6 4.2 4.0 4:6
Decentar 15.6 18.5 14.5 16.2
January 24.8 22.7 22.1 23.2
February 18.4 20.2 17.5 18.7
March 13.7 2.0 14.0 13.2
April 15.0 10.1 10.0 11.7
May 1.6 7.5 14.0 7.7
June 0.8 0.8 0.0 0.5

* As a percentage of total deliveries
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EXHIBIT E-3

MCPS Deliveries of No. 5 Fuel 0il by Month

FY 1981 - 1983%

Sep tember 1.5 0.9 i:6
OctBEéf i:4 0.7 1.2
November 6.6 5.0 2.8

December 14.8 19.3 17.8

January 28.9 25.5 19.9 24.8

February 19.0 18.7 19.9
March 14.8 13.5 13.0
April 11.4 12.2 13.0
May 0.7 3.1 8.1

Jine 0.0 0.0 0:0

* As a percentage of total deliviries
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