
The Role of Time and Money as Related to 
Construction Schedules 
W I L L I A M B . B I D E L L 

Many highway and road building jurisdictions, not many years ago, would award a 
contract on relatively short notice without having prepared a l l the necessary pre-con
tract engineering requirements which would insure reasonable bids and a proper job. 
i ideed in some cases the line was being set and r ight-of-way cleared l i t e ra l ly just 
ahead of the contractor. Operations of this nature made i t extremely di f f icul t to exer
cise any reasonable control over ejqjenditures or to forecast funds that would be r e 
quired. With the advent of needs studies and the recognition of the tremendous task 
ahead, i t was quickly realized that a more orderly and logical approach to what con
tracts were to be awarded, and when, was required i f the needs were to be met system
atically and at the least possible cost. 

LEAD TIME 

Today, before a letting date f o r a contract can be determined there are many f imc-
tions that must be performed, such as advance planning, preparation of detailed design 
and specifications, and acquisition of r ight-of-way. Sufficient t ime must be allowed 
for advance planning, which does not include program planning, but the group of more 
general and prel iminary studies that precedes the detailed design stage of a specific 
project, hi many cases origin-destination surveys must be carr ied out together with 
cost-benefit analyses to determine the general location of a new route. In other cases, 
studies on a regional basis must be initiated and completed to ascertain the impact on 
the entire region of a new highway. Functional plans must then be developed, which 
involves aerial surveys, determination of more detailed location, and preparation of 
functional drawings. Frequently, intensive liaison is required with other road j u r i s 
dictions and municipalities which the proposal w i l l seriously affect to f inalize a l l func
tional aspects of the project . I t may also become necessary to hold public meetings in 
order to explain the reasons and benefits of the project proposed. If controlled-access 
highways are involved most l ikely road closings w i l l be r e a r e d entailing time consum
ing preparations f o r board hearings. Occasionally in the preparation of the functional 
aspects of a project i t i s learned that a railway i s about to be abandoned, which may 
delay the completion of functional designs unt i l the necessary procedures that the r a i l 
way company must carry out in abandoning the line are carr ied out. 

At least two years should be allowed fo r the advance planning process. I t i s true 
that many projects w i l l not be as involved as indicated, thus not requiring as much t ime. 
However, much of this ^pa ren t surplus t ime i s consumed by unforeseen problems \m-
covered by prel iminary soi l , bridge and property Investigations being carr ied out dur
ing the preparation of functional design which frequently necessitates revisions of a s ig
nificant nature. 

Sufficient t ime must also be allowed f o r the preparation of detailed design and speci
fications together with a f ina l estimate of cost of a project . This Involves f i e ld invest i 
gations and data requirements, detailed soil surveys, analysis and reports, and struc
ture design. Very frequently discussions must be held with municipal off icials and 
agreements signed wi th respect to cost sharing, drainage requirements and u t i l i t y 
problems. At times detailed soil investigations w i l l uncover problems which were not 
evident following prel iminary studies and which may drastically change location result
ing i n a substantial delay. At least 9 months to one year should be allowed fo r the prep
aration of detailed plans. 
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Advance acquisition of r ight-of-way involves two distinct functions of pre-appralsal 
and negotiation. Pre-appraisal consists of establishing ownership interests and prop
erty boundaries, gathering and assessing data regarding the general area and f ina l ly , 
estimating the compensation due to each property owner. The negotiation function i s 
not a standardized procedure and i t i s d i f f icu l t to estimate accurately the time l ikely 
to be required to complete. Jt i s therefore necessary to recognize this fact, and to a l 
low sufficient t ime to take care of a l l delays and unforeseen d i f f icu l t ies . 

The ideal situation would be to allow a period of at least two years between the i s 
suance of a property request and the commencement of construction. Such an extended 
period of t ime would allow f o r public meetings i f required; i t would tend to eliminate 
land grabbing and the resultant increases in land values; i t would avoid possible con
struction delays and the resultant hurried buying at the last moment; i t would provide 
ample t ime to relocate buildings and to allow owners to re-establish themselves without 
undue hardships; and i t would allow time to consult with municipalities and to make the 
necessary arrangements f o r u t i l i ty moving. 

Therefore, the t ime involved beginning with advance planning may vary f r o m three 
years to four years, depending on the complexity of the problem. If approximate letting 
dates fo r projects could be established f o r three years in advance this would provide 
enough t ime f o r the required functions to be carr ied out, irrespective of the degree of 
d i f f icul ty of the problem. It would not be important to establish letting dates beyond 
that t ime, other than the year i tself i n which a project i s programed. 

There i s , however, a significant weakness in this and that i s the acquisition of r ight -
of-way would be completed immediately before the advertisement f o r tenders. Jn. the 
case of rehabilitation projects, this does not give any t ime f o r ut i l i t ies or buildings to 
be moved before the contractor i s ready to begin; this i n many cases forms the basis 
fo r c la ims. It would be much more desirable to have the ut i l i t ies moved and possibly 
the necessary clearing and fencing done a year or so in advance of the award of a con
tract so that a contractor w i l l not encounter any obstacles or delay. This would also 
give the u t i l i ty companies a better opportunity to plan their work. 

The implication here is to have approximate letting dates planned f o r four years in 
advance, and also that in any one year the program would consist of contract awards 
for those projects scheduled f o r that year plus r ight-of-way acquisition, u t i l i ty moving, 
clearing and fencing fo r those projects slated f o r contract awards the following year. 

FLOW OF CASH 

In scheduling letting dates so fa r i n advance i t is essential that i t i s known, to a 
reasonable degree of accuracy, what funds w i l l be available at any t ime i n that period, 
and how and at what rate they w i l l be expended. To i l lustrate one major di f f icul ty with 
respect to the availability of funds at any time in the four year period, in Ontario i t i s 
not known f o r certain what capital funds w i l l be at the disposal of the h^hway depart
ment f o r any one f i sca l year unt i l four or f ive months p r io r to the beginning of that year, 
as the appropriation or vote of the legislature is not passed unt i l that t ime. This i s 
quite an unstable position as i t involves assumptions beyond the f i r s t year in the four 
year period being considered based on guess work as to the funds that may be available. 
This obviously seriously affects the scheduling of the letting of future contracts. 

Where the inflow of cash is based on appropriations f r o m the legislature, i t would 
be highly desirable to have funds voted f o r at least three, and preferably four, years 
in advance, so as to be able properly to plan advance programs and schedules. 

With respect to the outflow of cash, one of the formidable problems of scheduling 
future letting dates, is the one of estimating contract costs and construction progress. 
Detailed estimates are only available fo r those projects to be proceeded with i n the year 
immediately following, or at the most an additional year, while fo r those in the fo l low
ing years no detailed estimates are available. One must re ly on past experience on 
past contracts of a s imilar nature. This may lead to underestimating significant p ro 
portions. Furthermore, i t could be said that the longer i t takes to prepare detailed de
sign the more l ikely more work w i l l be added to the project as t ime goes on, which 
again increases the cost. It would be prudent therefore, when a r r iv ing at a prel iminary 
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cost estimate f o r a project to apply a factor of perhaps 1.10 to 1.15 to take care of 
these possibili t ies, la addition r is ing construction costs and inflationary tendencies 
must be taken into account. 

It is also Important to maintain a reserve of funds f o r each of the f i sca l years to ac
commodate emergency contracts which have not been included in the advance planning 
of the letting schedule. For example, an extremely wet f a l l followed by a severe winter 
w i l l deteriorate some road surfaces to a point beyond repair . The reserve w i l l also 
serve to accommodate project additions to the schedule, which sometimes occur and 
are beyond the control of those planning the work. Allowance in the reserve should 
also be made f o r unforeseen overnms in contracts under way, which can amount up to 
2 to 3 percent of the award value. A relatively recent development in highway contracts 
which has aided the control of f low of money immeasurably was the introduction of the 
concept of prequalification of contractors and the insertion of a liquidated damages 
clause in the contract. Previously, many contracts were not being completed within the 
t ime l imi t s specified. This was due to the fact that some contractors were awarded a 
greater number of contracts than their financial resources and equipment could handle. 
Consequently, the completion of many projects consumed a great deal more t ime than 
originally anticipated which made i t extremely d i f f i cu l t to estimate construction t ime 
and expenditures in advance. With the implementation of prequalification and liquidated 
damages much more accurate forecasts of e^enditures can now be made. 

PRESENT SCHEDULING METHODS I N ONTARIO 
Inflow of Cash 

Ta Ontario highways are financed by appropriations of the legislature f r o m the con
solidated revenue fund, which includes receipts f r o m nearly a l l tax sources and special 
fees. Theoretically then, there i s no direct connection between budgeted appropriations 
or expenditures and highway-user tax receipts. Practically, the legislature tends to 
appropriate funds somewhat in proportion to the funds received f r o m special highway 
taxes, such as on gasoline and motor vehicles. What has actually happened over the 
years, i s that there have been notable exceptions when appropriations were much less 
than the special revenues, and conversely, when annual highway budgets exceeded spe
c ia l highway tax revenues. However, i n total , expenditures up un t i l 1955 have equaled 
roughly the total revenue in that period. During the past f ive years expenditures have 
r isen considerably in excess of revenues. This development was a direct result of the 
highway needs study which clearly showed that i f the backlog were to be eliminated 
within a reasonable length of t ime, a sharp r ise in expenditures was necessary. This 
is being accomplished by the concept that credit financing plus higher revenues f r o m 
highway users w i l l provide sufficient funds to allow acceleration of the highway con
struction program to take place, and also that the benefits derived f r o m such a program 
w i l l offset much of the cost involved. Once the funds are appropriated by the legisla
ture f o r the one year ahead, the objective i s of course to schedule construction so that 
expenditures on highway construction do not exceed that amount. 
Outflow of Cash 

Figure 1 shows a typical statement of capital expenditures f o r one f i sca l year. The 
f i r s t i tem that must be taken care of i s the commitments or "carry-over" f r o m the pre-
ceeding year o r years. The amount shown represents the difference between the con
tract award values and the payments already made to the beginning of the year under 
consideration. I t should be noted that a 100 percent expenditure of the carry-over i s 
not expected during that year. 

The next expenditure i s that to be expected on new contracts to be awarded during 
the year. With the construction season f r o m May to November, an expenditure of f r o m 
35 to 40 percent of the total value of awards during the year i s generally expected. 
More specifically the e^enditure shown is arr ived at by the use of expenditure charts 
(Figs . 10-18) which w i l l be discussed subsequently. 

The bulk of work shown under miscellaneous construction is f o r projects to be done 
in cities and towns. This i s work carr ied out under construction agreements on exist-
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C A P I T A L P R O G R A M 1960- 196 1 

F I N A N C I A L S U M M A R Y 

ROAD CONSTRUCTION Estimated 
Total Value 

CARRY-OVER WORK 

Construction Division Capital Contracts 65, 573, 000 
Maintenance Division Capital Projects 827,000 

Sub-Total 66,400,000 

PROPOSED NEW WORK 

Construction Division Capital Projects 104, 243,000 
Maintenance Division Capital Projects i, 800,000 

Sub-Total 109, 043, 000 

MISCELLANEOUS CONSTRUCTION 

CARRY-OVER WORK 

Construction Agreements (Normal) 
Construction Agreements (Special) 
Contract Post-Award Revisions 
Preliminary Project Work 
Miscellaneous Construction Division Projects 
Sub-Total 

PROPOSED NEW WORK 

Construction Agreements (Normal) 
Construction Agreements (Special) 
Contract Post-Award Revisions 
Construction Overhead 
Railway Grade-Crossing Protection 
Municipal and Award Drains 
Invitation Bids 
Sub-Total 

ENGINEERING (HEAD OFFICE) 

Planning & Design, Audit, Checking, 
Materials & Research Section 
(AU Proposed New Work) 

1,764,000 
2, 000.000 
3.500,000 
4.441.000 

422.000 
12. 127.000 

4.000, 000 
4,676,000 
2, 000, 000 
1,271,000 

50, 000 
100,000 
500, 000 

Proposed 
Expenditure 

55,900. 000 
827,000 

66,727,000 

35, 585, 000 
4.200,000 

39.785.000 

1, 764, 000 
2, 000, 000 
3, 500, 000 
2,000.000 

422, 000 
9,686. 000 

2, 000, 000 
2, 535,000 
1, 500, 000 
1,271.000 

50, 000 
100.000 
500,000 

12.597,000 7.956,000 

9, 500, 000 9, 500,000 

SERVICES 

Land Surveys. Property Purchase, 
Buildings. Bridge & Steel Stockpile 
(AU Proposed New Work) 

TOTAL 

16.665.000 16.665,000 

226,332,000 140.319,000 

REVIEW 

CARRY-OVER WORK 
PROPOSED NEW WORK 
ENGINEERING & SERVICES 

TOTAL 

78. 527.000 
121.640. 000 
26. 165, 000 

66,413.000 
47,741,000 
26.165.000 

226,332,000 140,319,000 

Figure 1. 
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Ing streets or new routes designated as connecting routes of lOng's Highways, whereby 
the municipality carr ies out the work and the department contributes 50 to 100 percent 
of the cost. 

Contract post-award revisions are necessitated by unforeseen developments in the 
course of construction. This i tem is in effect a contingency allowance based on experi
ence. Prel iminary project work consists of the moving of ut i l i t ies and ordering of r e in 
forc ing and structural steel which must be carr ied out in advance of the contractor's 
operations. Construction overhead consists of salaries of certain regional and dis t r ic t 
personnel (engineering supervisors and staff) whose general services cannot readily 
be assessed against the particular projects that they deal wi th . 

Engineering (head off ice) consists of planning investigations, engineering surveys, 
designing, estimating, checking and auditing. 

Services consist of land-surveying acquisition of r ight-of-way, stock pi l ing of r e i n 
forcing steel and emergency bridge parts such as bailey panels and construction of dis
t r i c t buildings. 

Insofar as the f low of money to finance this program is concerned the monthly pattern 
of expenditures can be readily seen ( F i g . 2 ) . For example, f o r the month of September 
approximately 12 percent of the year's total w i l l be spent during that month and also 
that by the end of September roughly one-half of the year's total w i l l have been expended 
f r o m the beginning of the f i sca l year. This information is submitted to the Treasury 
Department i n advance so that those responsible know approximately what to expect 
f r o m month to month. 

Lead Time 

Pre-contract engineering consists of six individual sections preparing their part of 
the data based on information received. Each section receives data f r o m the preced
ing section, adds i ts findings and forwards the more complete data to the next section. 
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Figure 2. l a i c a l construction esqpendltures. 
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Figure 3. Work-time chart. 
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APPROVED PRE-CONTRACT ENGINEERING SCHEDULE 
W O R K S C H E D U L E No. 21 

January 20. I960. 

W P HWY 
No 

Nome and Locotion 
FInol 
Onlgn 

Criterlo 
Locotion 
Section 

Finol 
Bridge 
Oeiign 

Materiel 
end 

Reseorch 
Section 

R 0 a 

41-39 

67-58 

188-59 

35-S6 
112-58 

221-59 

401 

62 

2 

8 

CAH 

60 

60 

92 

Struct. 

Struct 

GDGB 
Pav. 

GD & S 

Struct 

New Hwy. 38 Interch 

Bonnecbere R i Tramore 

Pickering to Metro East Limits 5 5 miles 

Freeport Div and Lake E r i e and 
Northern Rwy Structures 

Smoke Crk. (20 mi. E . of Jet. of Hwy 35 and 
80) 

Algonquin Park W Gate E . to Smoke C r 
7 0 mi 

Nottawasaga Hi. (Wasaga Beach) 

Mar4/5d Sept 2/9 Nov 18/9 Mar 23/6d June 8/60 

Oct 14/9 

Mar 23/eo 

War 23/60 

Figure U. 

or sections. The function of the work schedule is to coordinate efficiently this f low of 
work by developing and controlling a schedule of dates as to when the information must 
be completed and forwarded to the respective sections. Figures 3 through 5 show the 
point of beginning and completion of each phase of the work and how the work of the 
various sections dovetails. 

Advance Planning. — Pr ior to the preparation of location and functional plans, a pre
l iminary design c r i t e r i a sheet i s issued by the program section suggesting the general 
design requirements, which is sent to the various sections heads and appropriate d is 
t r i c t engineer f o r their cr i t ic isms or approval, and comments. Based on the informa
tion received, f ina l design c r i t e r i a are produced in one month f r o m the t ime this " re
action" i s received. This procedure works out quite wel l i f the project under considera
tion consists p r ima r i l y of rehabilitation of an existing road. However, i f multi-lane r e 
quirements or a new location are required which may involve the necessity of carrying 
out detailed studies, origin-destination surveys, and area studies, then the system 
breaks down and the project must be delayed to provide t ime to carry out these studies. 
The problem i s not due to the scheduling procedure but to the fact that the future p ro 
gram is not available f o r more than two years in advance. However, by the end of this 
year a 3-year advance program w i l l be available which w i l l provide {^proximately one 
year fo r these studies to be carr ied out i f necessary. 

Location Section. —One month after the f i na l design c r i t e r i a have been issued this 
section forwards prel iminary functional plans, consisting p r imar i l y of line and grade, 
to the bridge and materials and research sections f o r their consideration. The purpose 
of this i s to advise the location section of any serious diff icul t ies which may be encoun
tered with respect to suggested bridge locations and soils problems. This move, in 
many instances, cuts down waste effor t on the part of the location section. Jn the case 
of grading projects, six months after receipt of the f ina l design c r i t e r i a this section 
must produce complete functional plans fo r distribution to the other sections. 

In the case of structure projects, three months after receipt of the f ina l design c r i 
ter ia , the suggested alignment i s forwarded to the bridge section f o r their recommen
dations. At the same time plans are forwarded to the materials and research section 
f o r recommendation as to location and f o r a foundations report. If i t i s anticipated that 
serious problems w i l l be encountered with respect to property acquisition, these plans 
are also sent to the property section f o r study and suggestions. 

Recommendations are received f r o m these sections within two months. At this t ime 
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i f the structure under consideration involves a railway crossing, a plan i s forwarded 
to the railway company fo r their present and future requirements. One month later a 
f ina l site plan is issued to the bridge section. 

Bridge Section. —Although the actual design does not start unt i l the ^ p r o v e d site 
plan is received, considerable preparatory work can be accomplished in the f ive months 
between receiving the prel iminary plans and prof i les . The site plan f i e l d inspection 

REVISION March 1, 19.60 

T E N T A T I V E SCHEDULE OF PRE-CONTRACT ENGINEERING 

WORK SCHEDULE NO. 21 

FOR ROAD DESIGN SECTION 

1 Design Criteria - Mar. 4 /59 9. R . D . O . to E . C. C. -Dec. 30/59 
2. Location - Sept. 2 /59 10. E . C. C. Complete -Jan. 13/60 
3. Channelization - Oct, 14 /59 11. Clvt. Data to Bridge -Jan. 13/60 
4. Prelim. Property - Nov. 4 /S9 12. Property Req. (Final) -Jan. 20/60 
5. Bridge (Prelim) - Nov. 11 /59 13. Splining Group -Mar. 30/60 
6. Soils - Nov. 18 /59 14. Bridge (Final) -Mar. 23/60 
7. Field Staff - Nov. 25 /59 15. R. R. Board Estimate -Mar. 30/60 
8. Field Insp. Report - Dec. 16 /59 16 Regional Office -May 4 /60 

17. R . D . O . June 8/60 

W. P. No. Dist. Hwy. Work of Location 

41-59 

67-58 

188-59 

8 

10 

6 

401 Struct. New Hwy. 38 Interch. 

62 Struct. Bonnechere Ri . Tramore. 

2 GDGB Pickering to Metro East 
Pav. Limits 5. 5 mi. 

35-56 
112-58 

221-59 

102A-58 

11 

11 

8 
CAH 

60 

60 

GD & S Freeport Div. and Lake 
Er ie and Northern Rwy. 
Structs. 

Struct. Smoke Crk. (20 mi. E . of 
Jet, of Hwy. 35 and 60). 

GB Pav. Algonqum Park W. Gate E . 
to Smoke Cr . 7. 0 mi. 

247-59 92 Struct. Nottawasaga Ri . (Wasaga 
Beach). 

Figure 5. 
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Scheduling Section, 
Date July 29/60. 

MEMORANDUM TO-

Mr. T . C . Muir, 
Contract Control Engineer, 
Room 2630. 

R E - ADVANCE NbTICE FOR CALLING TENDERS 
35-56 

Cont. No. 60-192 yf p . No. 112-58 Dist No. 

Hwy. No 8 C. A. H. Type of Work Grading Culverts & Structure 

Location Freeport Diversion and L . E . N. Diversion 2. 5 miles. 

Total Estimated Cost $. 650, 000 

Information Date, ^ug- 24/60. 
Advertising Date Sept. 7/60. 
Tender Closing Date Oct. ^2/60. For Tender Opening No. 28_ 

S C H E D U L I N G S U P E R V I S O R 

Copies To-

Road Design Section Bridge Section 
Material Laboratory Reproduction Section 
District Engineer Trans Canada Section 
Construction Engineer Special Liaison Section 
Property Section 

T m S F O R M T O B E R E T A I N E D B Y S E C T I O N . 

Figure 6. 

would be Included In this work to determine i f the site i s suitable, type and span of the 
proposed structure, costs, etc. , a l l of which w i l l be used in maidng up the recommen
dations to the location section. Any recommendations f o r change of alignment can be 
made early enough so that the location section w i l l not be late in issuing the site plan. 
This t ime is also used to determine i f the stream is navigable and i f so to prepare a l l 
data required f o r agreement under the National Navigable Waters Act . 

Seven months is allowed f o r the design of a structure. Two and a half months after 
receiving the site plan, the bridge section forwards a prel iminary design to the road 
design section and in four and a half months the f i na l design. 
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MEMORANDUM TO: 

Mr. R . Strain, 
Scheduling Supervisor, 
Parliament Buildings. 

Cont. No._ 

Dist. No._ 

R E : C L E A R A N C E NOTICE 

60-192 . W . P . No. 

Scheduling Section 
Date July 29/60 

35-58 
112-58 

. Hwy . _ L ^ T y p e 
Location Freeport Diversion and L . E . N . RIy. 

From the attached "Advance Notice" I have noted that the above Contract 
has been scheduled to be called for Tender as indicated. 

For your information I indicate by my signature opposite the applicable 
item that al l the pertinent information and requirements will be available and fulfilled 
by the proposed information date shown on the attached "Advance Notice". 

ITEM SIGNATURE SECTION 

I . Strip Maps 
2 . Bridge D4 8c Drawings (Struct. Steel) 
3. Property Acquired 
4. R . D . O . Cont. Data & Drawings 
5. Contract Prints 
6. Rwy. Board Approval 
7. T C H Approval 
8. Navigable Water Clearance 
9. Prior Contract Clearance 
10. Staff AvailabiUty 
I I . T B C Approval 

Materials 
Bridge 
Property 
Road Design 
Reproduction 
Spec. Liaison 
Trans Canada 
Bridge 
Cont. Control 
Cont. Control 
Cont. Control 

I . Strip Maps 
2 . Bridge D4 8c Drawings (Struct. Steel) 
3. Property Acquired 
4. R . D . O . Cont. Data & Drawings 
5. Contract Prints 
6. Rwy. Board Approval 
7. T C H Approval 
8. Navigable Water Clearance 
9. Prior Contract Clearance 
10. Staff AvailabiUty 
I I . T B C Approval 

Materials 
Bridge 
Property 
Road Design 
Reproduction 
Spec. Liaison 
Trans Canada 
Bridge 
Cont. Control 
Cont. Control 
Cont. Control 

I . Strip Maps 
2 . Bridge D4 8c Drawings (Struct. Steel) 
3. Property Acquired 
4. R . D . O . Cont. Data & Drawings 
5. Contract Prints 
6. Rwy. Board Approval 
7. T C H Approval 
8. Navigable Water Clearance 
9. Prior Contract Clearance 
10. Staff AvailabiUty 
I I . T B C Approval 

Materials 
Bridge 
Property 
Road Design 
Reproduction 
Spec. Liaison 
Trans Canada 
Bridge 
Cont. Control 
Cont. Control 
Cont. Control 

I . Strip Maps 
2 . Bridge D4 8c Drawings (Struct. Steel) 
3. Property Acquired 
4. R . D . O . Cont. Data & Drawings 
5. Contract Prints 
6. Rwy. Board Approval 
7. T C H Approval 
8. Navigable Water Clearance 
9. Prior Contract Clearance 
10. Staff AvailabiUty 
I I . T B C Approval 

Materials 
Bridge 
Property 
Road Design 
Reproduction 
Spec. Liaison 
Trans Canada 
Bridge 
Cont. Control 
Cont. Control 
Cont. Control 

I . Strip Maps 
2 . Bridge D4 8c Drawings (Struct. Steel) 
3. Property Acquired 
4. R . D . O . Cont. Data & Drawings 
5. Contract Prints 
6. Rwy. Board Approval 
7. T C H Approval 
8. Navigable Water Clearance 
9. Prior Contract Clearance 
10. Staff AvailabiUty 
I I . T B C Approval 

Materials 
Bridge 
Property 
Road Design 
Reproduction 
Spec. Liaison 
Trans Canada 
Bridge 
Cont. Control 
Cont. Control 
Cont. Control 

I . Strip Maps 
2 . Bridge D4 8c Drawings (Struct. Steel) 
3. Property Acquired 
4. R . D . O . Cont. Data & Drawings 
5. Contract Prints 
6. Rwy. Board Approval 
7. T C H Approval 
8. Navigable Water Clearance 
9. Prior Contract Clearance 
10. Staff AvailabiUty 
I I . T B C Approval 

Materials 
Bridge 
Property 
Road Design 
Reproduction 
Spec. Liaison 
Trans Canada 
Bridge 
Cont. Control 
Cont. Control 
Cont. Control 

I . Strip Maps 
2 . Bridge D4 8c Drawings (Struct. Steel) 
3. Property Acquired 
4. R . D . O . Cont. Data & Drawings 
5. Contract Prints 
6. Rwy. Board Approval 
7. T C H Approval 
8. Navigable Water Clearance 
9. Prior Contract Clearance 
10. Staff AvailabiUty 
I I . T B C Approval 

Materials 
Bridge 
Property 
Road Design 
Reproduction 
Spec. Liaison 
Trans Canada 
Bridge 
Cont. Control 
Cont. Control 
Cont. Control 

I . Strip Maps 
2 . Bridge D4 8c Drawings (Struct. Steel) 
3. Property Acquired 
4. R . D . O . Cont. Data & Drawings 
5. Contract Prints 
6. Rwy. Board Approval 
7. T C H Approval 
8. Navigable Water Clearance 
9. Prior Contract Clearance 
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2 . Bridge D4 8c Drawings (Struct. Steel) 
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4. R . D . O . Cont. Data & Drawings 
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Materials 
Bridge 
Property 
Road Design 
Reproduction 
Spec. Liaison 
Trans Canada 
Bridge 
Cont. Control 
Cont. Control 
Cont. Control 

Remarks: 

I F YOUR PARTICULAR ITEM FOR THIS CONTRACT DOES NOT REQUIRE YOUR 
INFORMATION OR REQUIREMENTS P L E A S E SIGNIFY N/A. 

1st COPY - TO B E RETURNED TO SCHEDULING SECTION AS SOON AS POSSIBLE. 
2nd COPY - TO B E RETAINED BY SECTION. 

Figure 7. 

Materials and Research Section. —The same prel iminary time i s available to this 
section. It is also used f o r the investigation of structure sites and foundation problems. 
An attempt is made to foresee any major soil problems which may affect a major part 
of the location of an entire project . 
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In Ontario f i e ld data can be gathered only between the f i r s t of May and the f i r s t of 
November. With an around-the-year schedule, the location section would be turning 
out f ina l data during the winter months which this section's f i e ld staff would be unable 
to use unti l after May f i r s t . However, there are sufficient data in the prel iminary 
plans and profi les so that f i e ld work can be completed before f a l l . Therefore when the 
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Figure 8. 

location section finishes i ts approved plans and profi les the materials and research sec
tion can add information and complete a l l work on schedule even though this may be in 
the middle of winter. The section is given three months f r o m receipt of approved plans 
and profi les f r o m the location section to forward i ts data to the road design section. 

Road Design Section. — The function of this section is to ut i l ize a l l data provided by 
the other sections (excepting property and property survey sections) at various inter
vals throughout the nine months allowed, f o r the preparation of the necessary design, 
specifications, and estimates. As these intervals can be as short as two weeks, &qpe-
diting is very important in this section to see that a l l data are received on t ime . Com
mencement date fo r this section is the receipt of approved functional plans f r o m the l o 
cation section. Two weeks before the completion of f i e l d work, the bridge section f o r 
wards a prel iminary design of any structures that may be included in the project, so 
that a l l the necessary f i e ld work may be completed in the allotted three months. Jn ad
dition the project engineer, with the d is t r ic t or construction engineer, w i l l make a f i e ld 
inspection t r i p and meet with municipal authorities, i f they are involved, to ascertain 
their requirements. The project engineer report is made f ina l three weeks after the 
completion of the f i e ld work. At this point the approved grade and recommendations 
are received f r o m the materials and research section so that the work of computing 
quantities can proceed. Two months after the commencement date a prel iminary prop
erty request showing property obviously required is forwarded to the property and prop
erty survey section. Three months later a f ina l property request i s forwarded. Two 
months p r io r to completion date, f ina l designs and estimates are received f r o m the 
bridge section. The regional off ice , which has performed a l l of the foregoing, now has 
one month to complete and forward to the head office a l l plans and estimates required 
fo r the contract. 
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E the project i s a railway overhead, i n which case a subsidy is received, the region
al office w i l l forward , through the special services liaison e n ^ e e r , plans and es t i 
mates to the Board of Transport commissioners for approval. This i s forwarded one 
week before information is sent to the head off ice . 

Property Section. —Two months after the road design section begins i t s work a pre
l iminary property request is forwarded to the property section. This enables such work 
as registry office searches and property appraisals to be done p r io r to the receipt of 
f i na l requirements. A l l property should be acquired seven months after the f ina l prop
erty request is received. 

The property section's completion date extends three months beyond the completion 
of a l l pre-contract engineering data. It has been found, that a l l the t ime possible should 
be allowed f o r property acquisition in order to maintain good public relations. 

Scheduling Section, 
Date Aug. 25/60. 

MEMORANDUM TO: 

Mr. T . C . Muir, 
Contract Control Engineer, 
Room 2630. 

Cont. No. 

R E : F I N A L NOTICE FOR CALLING TENDERS 

60-192 ^ p 35-56 Dist. No. 

Hwy. N o . 8 C . A . H . Typ^ W o r k Grading, Dramage and Structure 

Location Freeport Diversion and L . E . N. Rlv. - 2. 5 miles. 

This is to advise that all necessary clearances for calling tenders have 
been received and are listed below. 

D A T E 

1. Strip Maps 
2. Bridge Cont 
3. Property 
4. RDO Cont. Data 
5. Reproductions 
6. Rwy. Board Approval 
7. T C H Approval 
8. Navigable Water 
9. Prior Cont. Clearance 
10. Staff Availability 
11. T E C Approval 

Aug. 1/60 

Data(S.S . ) Aug. 3/60 
Aug. 4/60 
Aug. 8/60 
Aug. 8/60 
Aug. 4/60 
N. A. 

N .A. 
Aug. i.s/6n 
Aug. 21/60 
Aug. 3/60 

REMARKS 

Board Order #100248 

Cost Participation 

80% by Rly. Bd, - $ 161, 800 
5% by L . E . N. Rly. $ 10, 100 

SCHEDULING SUPERVISOR 

Figure 9. 
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Scheduling Section & Contract Control 
When the road design section has completed the estimate fo r a contract i t i s f o r 

warded to the scheduling section fo r a contract number. A l l pertinent data are f i l l e d 
in on an "Advance Notice fo r Calling Tender" (F ig . 6) which is forwarded to the con
tract control engineer. At the same t ime the scheduling section f i l l s out a Clearance 
Notice (F ig . 7) and forwards i t along with a copy of the Advance Notice to a l l 9 sec
tions l is ted. Clearance f r o m sections w i l l indicate the following:— 

1. Road design: a l l plans & estimates w i l l be complete; 
2. Materials and research: str ip maps w i l l be available; 
3. Dis t r ic t engineer: staff w i l l be available; 
4. Construction engineer: staff w i l l be available; 
5. Property section: a l l property w i l l be acquired; 
6. Bridge section: a l l structural steel design plans and estimates wiU be complete 

and clearance under the Navigable Waters Act w i l l be obtained; 
7. Special Uaison section: Railway Board approval and any clearances f r o m the 

railway company itself w i l l be obtained; 
8. Trans-Canada liaison engineer: approval w i l l have been obtained f r o m the feder

al trans-Canada highway engineer; and 
9. Contract control engineer: completion of fo rmer grading work or abutments w i l l 

coincide with the commencement of the impending paving or structural steel contract. 

When the contract control engineer receives the "Advance Notice" he w i l l f i l l i n a l l 
required data on the Treasury Board Certificate (F ig . 8) and circulate f o r approvals. 

March 2/60 APPROVED SCHEDULE FOR l 9 e O - 61 1 - 1 

PROGRAM OP CONSTRUCTION 
Tp-uncra noir.jiMa 

WP N . DIST HWYN. Type of 
work LOCATION 

Oolo of CONT N. WP N . DIST HWYN. Type of 
work LOCATION Advart Aword CONT N. 

41-59 8 401 G.GB, Pa 
& Struct 

New Hwy 38 Interchange Sept 9/60 Oct 12/60 60-210 

188-59 8 2 0 D. GB 
& Pav 

Pickering to Metro E . Limits - 5 5 miles Sept. 7/80 Oct 12/60 60-213 

35-56 
112-58 

3 8 CAH G D <t 
Struct 

Freeport Diversion & L E N Rly O'Head 
2 5 mi 

Sept. 7/60 Oct 12/60 60-182 

102-58-1 
221-59 

11 60 G,D. G R 
Pav. & 
Struct 

Algonquin Park Gates to Smoke Creek including 
Struct, at Smoke Crk. - T O mUes 

Sept.7/60. Oct. 12/60 60-214 

247-59 5 92 Struct Nottawasaga River Bridge at Wasaga Sept 7/60 Oct. 12/60. 60-215 

Figure 10. 

On receiving these certifications, the contract control engineer forwards the certificate 
to the Minister and Deputy Minister f o r their approval who in turn forward i t to the 
Treasury Board where the provincial treasurer w i l l sign f o r the Board's approval and 
return i t to the contract control engineer. 

When the scheduling section receives a l l clearances a "Final Notice f o r Calling Ten
ders" (F ig . 9) i s forwarded to the contract control engineer who advises that a l l clear
ances have been received and therefore tenders can be called. 

SCHEDULING OF AWARDS AND DETERMINATION OF 
CONSTRUCTION EXPENDITURES 

Scheduling of Contract Awards 

la establishing a schedule of award the following factors are considered: 
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PROPOSED SCHEDULE OF 

TENDER C A L L S 

FOR CAPITAL CONSTRUCTION CONTRACTS 

DURING MONTHS OF J U L Y & AUGUST 1960 

GENERAL 

Type of Contract 

Grading 
Grading and Paving 
Hot Mix Paving 
Structure 
Structural Steel 
Miscellaneous 

Month of Advertising 

July 

24 

August 
3 

10 
3 
7 
2 
1 

26 

Total 

7 
15 
9 
6 
1 
1 

50 

District Hwy. 

Chatham Dev. Rd. 
471 

Huntsville 69 
T C 

D E T A I L 

Group # 1 - Grading 

Location Mileage 

Alvinston Westerly. 

Parry Sound By-Pass 
including Sequin R i . 
Struct. 

5.7 

3. 5 

Month of 
Advertising 

July 

July 

Fort William 17 
T C 

Kenora 17 T C 

20 0 miles East of 11.0 
Nipigon to 2. 0 mi. W. 
of Cavers including the 
Cypress River Bridge. 

19 5 mi, to 30. 0 miles 11. 5 
East of Hwy. #17. 

Figure 11. 

August 

August 

1. The pr imary concern is to schedule the awards of contracts so as not to exceed 
the amount of money available f o r the year. 

2. The awards should be so scheduled so as to conform as closely as possible with 
the p r io r i ty assigned to each project . 

3. Every attempt is made to arrange the award of a contract whose progress after 
award is dependent on a contract under way f r o m the previous year or years so that no 
delay would occur, ff this i s not done then the door is being lef t open f o r claims. (For 
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APR. 

EXPENDITURE CHART 

FOR 

GRADING CONTRACTS (G,C,GB) UP TO | 3 0 0 , 0 0 0 

J U L . AUG. SEP. OCT. NOV. 

MONTH OF WARD 

D E C . F E B 

Figure 12. 

FOR 

GRADING CONTRACTS ( G . C . G B ) $ 300 ,000 to $700,000 

S E P OCT 

MONTH OP A W i m 

Figure 13. 

example, a paving contract following a grading project fo r the same section of highway; 
or a grading project in which the contractor's mobility i s dependent on a key structure 
being completed by a previous contractor .) 

4. Due consideration must be given to distributing the work in work in each dis t r ic t 
in such a manner so as to not create an impossible situation with respect to the super
vising staff. 

5. In view of weather conditions in Ontario some contracts must be awarded s u f f l -
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EXPENDITURE CHART 

FOR 

GRADING CONTRACTS (G.C.GB) 1700,000 to »1,00(^000 

S E R OCT 

MOUTH OF A W U O 

Figure lit. 

FOR 

GRADING CONTRACTS (G,C,GB) OVER « 1,000,000 

S E P OCT 

HONTH OF UTARD 

Figure 15. 

ciently in advance of winter. One example is when rock excavation is a significant part 
of the project sufficient t ime must be allowed f o r the contractor to carry out overburden 
stripping operations before freeze-up. Another example is where sufficient time should 
be allowed f o r a hot mix paving contract to be completed rather than to be forced to shut 
down operations because of cold weather. 

6. In Ontario the policy with respect to detouring t r a f f i c during construction opera-
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EXPENDITURE CHART 

FOR 

S T R U C T U R E C O N T R A C T S UP TO » 1 0 0 , 0 0 0 

Figure l6 . 

FOR 

S T R U C T U R E C O N T R A C T S ft 1 0 0 , 0 0 0 to ft 4 0 0 , 0 0 0 

SEP OCT 

<mm OF A « U D 

Figure 17. 

tions is i n the vast major i ty of cases such that t r a f f i c must be handled at the same t ime. 
Tn other words a section of highway imder construction is not closed to the motoring pub
l i c . In view of this , due regard must be given to avoiding long sections (2 or more con
tracts) of continuous construction. 

7. The question of maintenance must be considered. At times, i f the award of a r e 
habilitation project i s delayed unt i l late i n the construction season, dis t r ic t forces would 
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EXPENDITURE CHART 
FOR 

S T R U C T U R E C O N T R A C T S O V E R 1 4 0 0 , 0 0 0 

SEP OCT. 

• W T H OF A « U O 

DEC MAR 

Figure 18. 

F O R 

HOT MIX PAVING C O N T R A C T S UP T O $ 5 0 0 , 0 0 0 

JUN SEP OCT. 

MONTH OF AWARD 

DEC MAR. 

Figure 19. 

have no alternative but to car ry out costly maintenance measures, which are Immedi
ately wasted following the start of construction. This could be avoided by awarding the 
contract early in the season. 

Awards of highway contracts are scheduled by "tender openings." The number of 
the tender opening determines on what date the ca l l f o r tenders w i l l be made and on 
what date the tenders w i l l be opened (F ig . 10) . Pr ior to the practice of prequalifica-
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E X P E N D I T U R E CHART 

FOR 

HOT MIX PAVING C O N T R A C T S O V E R « 5 0 0 , 0 0 0 

SEP. OCT. 

MoiiTH or mm 

NOV. DEC. JAN. FEB. MAR. 

Figure 20. 

tlon of contractors three weeks were allowed f o r the preparation and submission of bids. 
Since prequalificatlon f ive weeks has been the standard practice. 

As an aid to members of the department, members of the legislature, and more s ig
nificantly, to a l l interested contractors, a two month advance notice of what project 
w i l l be called, i s provided (F ig . 11). This allows an interested contractor fur ther t ime 
to investigate general problems which may be encountered i f the contract is awarded to 
h im. It is part icularly useful i n cases where the cal l f o r tenders is made coincident 
wi th the f i r s t snowfall or soon after . The two months advance notice enables the pros
pective successful bidder to study the general aspects of the project before the ground 
becomes snow covered. 

Determination of Construction Expenditures 

In dealing with this problem there are two major divisions to be considered: (a) con
struction under way or "car ryover ," and (b) new construction. 

Carryover. —The method used in determining what e^enditure can be expected on 
contracts that are under way leans very heavily on past experience. By keeping records 
over several years i t has been f i r m l y established that on the average, f o r work started 
in the year previous to the one vmder consideration, 85 percent of the carryover value 
w i l l be spent during the year being considered, and f o r contracts started two or more 
years p r io r to the year i n question, 100 percent w i l l be spent. Therefore, without con
sidering each project individually, these percentages are applied to the total values of 
carryover thereby giving the amoimt that w i l l be spent. There w i l l , of course, be ex
ceptions to this empir ical method but the results obtained are within acceptable l i m i t s . 

New Work. —In the case of new construction a graphical method (Figs . 12-20) is 
used to determine the expenditure to be expected. The graphs were developed by r e 
cording results since 1956 and are based on the date of award and type of contract. I t 
should be noted that since the prequalificatlon of contractors has been instituted in 1956 
and the insertion of liquidated damages in contracts the rate of expenditure has been con-
considerably increased, that i s , construction work i s significantly more r ^ i d and more 
consistent t ime-wise than p r io r to prequaUfication. 
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Discussion 

Bidel l . — I would l ike to cover some of the problems that we encountered In developing 
construction schedules. The f i r s t major problem that Ontario faces Is what money 
w i l l be available f o r a construction program. Jn Ontario, funds are appropriated by the 
legislature out of a consolidated general revenue fund. That i s , a l l workings of the gov
ernment are financed by this one fund. I believe that there are several States operating 
on that same basis, f o r example. New Jersey and New York. 

la Ontario, we only know what money w i l l be available fo r the year immediately f o l 
lowing the request f o r the funds. This usually is known about two or three months be
fore the actual f i sca l year starts. The f i sca l year runs f r o m ^ r i l I s t to March 30th. 
That makes scheduling ahead three to f ive years extremely d i f f i cu l t . 

For the last f ive years, however, we have been very fortunate i n getting the money 
that we had anticipated. But last year we found that we were cut off about $15 mi l l ion 
—about 10 percent of our proposed capital budget. 

TMs makes i t impossible to maintain the pre-contract engineering schedule and 
award schedule as previously determined. This changes the v^ole thing. 

The next major problem i s additions to the work schedule and award schedule. These 
occur f o r several reasons, such as commitments by the government and emergency s i t 
uations that were not foreseen. 

Obviously, when you add such additions into the very complicated stream of work r e 
quired in preparing jobs f o r contract, i t upsets the balance markedly. There is no t ime 
to make the necessary soi l investigations, no adequate time fo r property acquisition, 
liaison with u t i l i ty companies, etc. However, this i s a problem which I think is going 
to continue. You w i l l never entirely get r i d of i t . The only thing i s to t r y and cut i t 
down to a practicable minimum. 

Many people in the highway department i tself do not realize f u l l y what the impl ica 
tion is when a statement is made, "We want this contract advertised by such-and-such 
a date." 

I do not think some really understand just how much work i s involved i n preparing 
a job fo r advertising. I think i t i s s t i l l a hold-over f r o m the days when the chief engi
neer would get on the phone to the d is t r ic t engineer at the beginning of the week and 
say, "We are going to have a job advertised on such-and-such a road by the end of this 
week." 

However, we are becoming more successful i n convincing people that when a project 
is added in that manner, something else must be delayed; and fur thermore, the fact that 
they are adding i t upsets the work schedule and workload of a l l staff involved. 

The next problem i s additions to project scope. As t ime goes on, a project often 
grows in scope; that i s , i t includes more work done than originally anticipated. So this 
obviously w i l l increase the cost, and allowance should be made for that. 

Next i s the problem of making prel iminary estimates and setting up the award sched
ule, etc. At the time that this must be done, frequently no detailed estimates are avai l 
able In advance. That i s , the design and specifications have not been completed, and 
you have to re ly on past experience and past jobs of a s imi lar nature to ar r ive at some 
cost, b doing this, we have been consistently low in estimating the actual cost of the 
job. Therefore, we have had to add 10 or 15 percent, after a r r iv ing at what was thought 
to be a satisfactory prel iminary estimate. 

The next problem is that although we have our lead t ime f a i r l y wel l down to a regular 
routine, now, i t s t i l l i s not enough t ime to prepare a l l the various phases of the projects 
properly. Our budget doubled in four years, and many short-cuts had to be taken to 
have projects prepared on t ime. 

We have the situation where we are awarding contracts just ahead of the movement 
of ut i l i t ies and the acquisition of r ight-of-way. This, obviously, leads to claims once 
the contractor gets in and he is held up by these various factors. 

The last problem is change of standards. A job w i l l be almost nearlng completion, 
or even completed, and then the design standards w i l l be changed. 

Someone mentioned that at one t ime you are 90 percent complete and yet later you 
are only 10 percent complete, due to a change in location or standards. 
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I would like to outline some of the goals tliat we think should be achieved. 
F i r s t , t ime, money and staff requirements should be adjusted so as to enable projects 

to be done when they are needed. In other words, we should not allow, as f a r as i t i s 
possible, fo r those factors to dictate when the job is to be done. Rather, we should say 
when the job should be done and adjust staff, t ime and money to meet that date. True, 
many diff icul t ies w i l l be encountered in achieving that, but that should be the a im. 

Use of consultants has helped to a great extent. Just two years ago, f o r example, 
about 60 percent of our bridge design was done by consultants, simply because we did 
not have the staff to have this work prepared on t ime. 

However, our goal i s to have about 75 percent of the work in the pre-contract engi
neering done by our own forces, and leave about 25 percent f o r consultants. 

Second, the award schedule should be set up f o r at least four years in advance of 
construction. This w i l l allow the time f o r a l l necessary functionsi, to be carr ied out. 

The program in any one year should consist of taking on construction of new projects, 
plus continuing projects under way, and the movement of u t i l i t ies , the clearing, fencing, 
and acquisition of r ight-of-way on projects that w i l l be started in the following year. 

Breaking down that four years, we should take three years to prepare a project and 
one year f o r the acquisition of r ight-of-way, u t i l i t ies , etc. , so the project should be 
scheduled at least four years in advance of construction. 

This does not take care of some of the more major projects i n urban areas, where 
i t takes a lot longer. These possibly w i l l have to be six or seven years in advance. 

Th i rd , effor ts should be made to accelerate the output so as to get ahead of the game. 
This w i l l eliminate the use of short-cuts that are now being taken in the preparation of 
pre-contract engineering, and i t would also make the programs a l i t t l e more f lexible . 

I think that the award schedules should be such that f lex ib i l i ty i s inherent i n them, 
so that i f a change is required f o r various reasons, the change could be made. You 
would just have to delay one and advance the other, because the engineering has been 
completed on both. 

We are t ry ing to achieve the goal where the engineering fo r the preparation of adver
tising of a project i s finished at least a year in advance of that advertising. 

The next goal in conjunction with the f i r s t goal I mentioned, (adjusting t ime and mon
ey requirements to f i t the jobs when they are needed) i s that the procedures and organi
zation should be carefully scrutinized to see that they are functioning as smoothly as 
possible to cut down to a minimum time f o r preparing the job. 

Lastly there is the future role of computers in this work. We think that there is a 
rea l future in the util ization of computer work in setting up and control of award sched
ules. 

Altken. —In Figure 1 of your paper, you referred to a steel stock p i l e . Does that mean 
you furnish steel to your contractors? 

Bide l l . —Yes. This does not include prefabricated steel. It is just reinforcing steel 
and standard rol led shapes. 

Altken. —In your advance calling of tenders (bids) (F ig . 6 ) , you have total estimated 
cost. Do you always give the contractors an estimated figure? 

Bide l l . —No. This particular sheet does not go to the contractors. 

Aiken. —In. your graph on structure contracts ( F i g . 16), are those accumulative f o r 
a l l of your construction contracts that are operating at any t ime, or active? 

Bide l l . —No, this i s f o r an individual structure. 

Aitken. — I am more amazed, then. You mean you let a bridge contract in A p r i l , and 
the f i r s t month you have that much expenditure? 

Bide l l . —No, that means, i f you let an average structure in A p r i l , by the end of the f i s 
cal year, ending March 31, you would have made that much expenditure, over nearly 
a year. 

Another example: at the very end of the curve, i f you awarded i t in February, which 
i s just a month before the close of the f i sca l year, you do not spend very much during 
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that particular f i sca l year. S we awarded a structure in August, we w i l l spend about 
70 percent in the f i sca l year. 
Granum. — You might add, that up unt i l recently, Ontario had not had pre-qualtfication 
of contractors, and so there has been some di f f icul ty in adhering to a completion sched
ule once an award is made. But more recently, you have improved on that situation. 

Bide l l . —Prior to 1956, there was no pre-qualification or liquidated damages clause in 
the contract; we could award a contract and then nothing would be done f o r a year. On 
that basis, i t was extremely d i f f i cu l t , i f not impossible, to estimate how much money 
was going to be spent on that particular contract i n a given t ime period. 

But now, with pre-qualification of contractors, and also liquidated damages, we can 
make a very close approximation of what w i l l actually be done. 

K i s true that we do encounter some problems. In setting up the number of working 
days on which the Uqiiidated damages are based, no work is planned f o r the winter. 
That i s , there are no working days set up during the winter. So the contractor could 
shut down. But that does not mean the contractor could not work during the winter, I f 
i t i s rock excavation or something l ike that. I f he so chooses, fie could do this type of 
work during the winter, in which case the job might be finished a l i t t l e sooner than we 
had anticipated. But this does not happen very often. Our severe winters rather insure 
that. 
CampbeU. —Can those charts on percent of work done during the f i sca l year be used in 
other areas or States? Are the charts influenced by the number of working days set up 
in a contract, or i s the number of working days taken f r o m the chart? What i s the r e 
lation between working days and work needed? 

Bide l l . —The working days are not taken f r o m the charts. Working days are estimated 
f r o m past experience—how long i t does take a contractor to complete a certain type of 
job i n a certain region at a certain t ime of year. 

Of course, the two are tied i n very closely, but f r o m independent analysis. I mean 
there is no force that i s bringing them together—that is just the way i t comes out. 

Campbell. —Do you think those charts might be useful here in the States? 

Bide l l . —Yes. 

Granum. — Pennsylvania and other States have s imilar work t ime and expenditure charts. 

Campbell. —How many charts has Ontario developed? 
Bidel l . —The charts that we do have are in the paper. We can see a lot of deficiencies 
in these charts. They cover too wide a range. They do not take into account the type 
of grading work, whether i t i s a l l earth or whether i t i s a l l rock. 

Furthermore, these charts also can be extended to take care of the amount of money 
that w i l l be spent i n the second year of the contract. 

Right now, we have found that in the second year, of the total value of the work that 
is carr ied over into that year, approximately 85 percent w i l l be spent. 

For the moment, that i s the only way we have of estimating how much w i l l be spent 
in the second year of the contract. But with the accumulation of more data, I think that 
we can also come up with s imilar charts f o r the second year, and the th i rd year. If i t 
became necessary. Probably i t should a l l be put on a computer. 
Morf . —Have you established any particular parameters in the charts? You mentioned 
the size of the project. You mentioned weather, which you could also say is a function 
of latitude. I was wondering how fa r you would rationalize the parameters that apply 
to these curves. 
Bide l l . — I do not think that you could go very much fur ther on that; except, as I say, to 
narrow down the range of these parameters. 
Morf . —The month of the year i n which a contract is awarded is another thing. 

Bide l l . —Yes. We are using the month of the year, now. K i t i s awarded in that month 
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of the year, so much w i l l be spent. But I do not think you can tie i t down any closer 
than that. 

Babcock. —Bidel l , in Ontario who determines the projects that actually are going to be 
awarded? 

Bide l l . — I do. That is , of course, I prepare them fo r the necessary approvals, etc. 

Babcock. — Is that l i s t approved by something like a highway commission or a legisla-
ture? Is i t stricUy engineering, or is there liaison such as a highway commission in 
the people's interest, so to speak? 

Bide l l . — Fi rs t , of course, i t is approved by the top level. Insofar as engineering is 
concerned; and then a meeting i s held with the poli t ical head, the Minister of Transpor
tation, 

Babcock. —The Minister would normally make a f ina l determination, then? 

Bide l l . —That i s r ight . In that regard we have not encountered very much change when 
i t i s presented to the Minister of Highways. About 95 percent of our program is based 
on bona fide needs, and the other 5 percent i s something that one cannot do anything 
about. 

However, even as f a r as the 5 percent i s concerned, i t is true that the project often 
is only advanced. We might not have had i t planned unt i l , say three years ahead. Now, 
we might have to advance i t to only one year ahead. 

So talking about this 5 percent, i t i s not really as though a job is pulled out of the 
air that nobody has anticipated doing any work on at a l l fo r the next 10 years, and then 
suddenly you are confronted with something that must be done right now. So the net ef
fect of outside influences other than engineering, I would say, are maybe only 2 percent, 
on that basis. 

K you have the engineering answer as to why unwarranted projects f r o m an engineer
ing point of view should not be put in a program, I think that you w i l l be backed up about 
90 percent of the time. However, i f you do not have an answer, you are done. 

Donnell. — I would l ike to know how you get r ight-of-way a year i n advance of letting the 
contract. 

Bide l l . — There is a fund set up fo r r ight-of-way acquisition. You w i l l see in Figure 1 
of my paper those services mentioned. That includes the acquisition of r ight-of-way. 

Donnell. — I understand that; but how do you keep f r o m building the project once you get 
your r ight-of-way cleared and ut i l i t ies adjusted? How do you keep the pressure of the 
public off your back f o r a year before you let that project? 

Bide l l . —Because we have already made i t known that we are going to do that job. I 
think this is one of the advantages of actually publicizing an approved program, arr ived 
at mainly by engineering considerations. 

The fact of the matter i s that this is the program we are going to be doing during the 
following year. So there should not be any fear of providing a r ight-of-way f o r the p ro 
ject and clearing the r ight-of-way, etc. , and then finding out that you are not going to 
do i t . 

Livingston. —In Figure 4 of Bidel l ' s paper, there are dates f o r closures f o r certain 
phases of the engineering work. They have been established. I want to know what au
thority lies behind these, who establishes that authority, and what do you dr when some
body fa l l s down on meeting their deadline, throwing the schedule out of gear? 

Bide l l . — I t i s not really a case of authority. Once the date is set, that is i t . Everyoody 
works towards that date. 

Livingston. —But you have a number of diverse engineering divisions that have to be co
ordinated here. One man establishes f ina l design c r i t e r i a . This i s f a i r l y easily done. 
Then the location section, maybe because of weather or something else, does not get 
i ts work done on time, which leaves the designer in trouble, because he does not have 
the necessary information to start f r o m . 
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How do you enforce the engineering work schedule, or keep i t adjusted and coordi
nated? 

Bide l l . — We attempt to take care of this in advance. In setting up the schedule, i f we 
f ind that the location section could be finished, i t w i l l be too late f o r any soils invest i
gation to be done (other than fo r structures, foundation problems, e t c . ) . So we do not 
set that early a date f o r location. We extend that date on unti l perhaps May of the f o l 
lowing year. 
Livingston. —Then you revise your schedule to f i t these kinds of conditions that come 
about? 

Bide l l . — I t i s not really a revision. We attempt to set I t up that way in the f i r s t place, 
to take care of these problems. 
Granum.—You w i l l f ind that you have frequent conferences to readjust the schedule. 
As a matter of fact, the schedule in your paper i s a revision, dated January 20. 

Bide l l . —No matter how wel l you set up the schedule, there are always going to be 
changes. There are vuiforeseen delays. That Is why I mentioned previously that the 
t ime we have set up, as shown here, is real ly too short. If there are no delays, or 
any serious delays, we can get i t done. But with more lead t ime, 11 one section is 
late, you can push another section to get i t s work done a l i t t l e sooner to make up lost 
t ime and s t i l l meet an advertising date. 

The schedule system that we now have set up is too short, but i t was done that way 
with a purpose. That i s , i f we had not set i t up i n that short length of t ime, i t would 
have taken us several years to get to the point which we should reach, that i s , getting 
the engineering job done a year ahead of construction. So we had to tighten up the 
schedule. 

Burnes. —Bidel l , who has the authority to do the pushing? Where does that authority 
come f rom? 

Bide l l . — A l l the people involved here are under the Director of Planning and Design. 
The authority comes f r o m h im. 

Livingston. — You said you had jobs that get to the 90 percent completion stage on engi
neering, and then the next day you are at 10 percent because of a change In design. 
How do you handle that? 

Bide l l . —You mean that somebody might say, "Oh, this section is no good. We w i l l 
have to change I t . The shoulders are too narrow, and so o n . " We do not have much 
trouble with that, but rather in the detailed design. That i s , fo r example, lately a de
cision was made to car ry the granular material out to f u l l width of shoulders. A change 
Uke that might require the whole job to be scrapped and recalculated. There w i l l come 
a t ime when most of these things w i l l settle down. 

Mbrf . — I think most of us here do not have to be exhorted to do good and avoid ev i l . I 
think we know what good and evi l are and we know what the problems are in achieving 
good. 

But the next step i s : Given an array, good or ev i l , of work to be gotten into a p ro 
gram, how do you actually execute this i n view of the limitations of t ime, of decisions, 
and of the management of ftmds? I think M r . Bidel l has done a very excellent job. I 
am part icular ly fascinated by something that apparently we do not know as much about 
as he does, and we would l ike to know more about i t . That i s ids schedule of comple
tion and t ime requirements, of any type of work. I think this is a very good contribu
tion to the technique of programing. 

Most of the States are up against a very peculiar financial cycle. That i s , their mon
ey becomes available i n a surge around the f i r s t of the year, when the licenses are sold; 
but this does not correspond with the period of greatest expenditure f o r construction, 
which usually occurs late i n the summer and f a l l . 

Also, the legislature meets when the balance Is greatest, because fimds are In , but 
construction expenditures have not yet begun. The l ^ s l a t u r e l ikes to look at a highway 
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fund balance of $80 mi l l ion that the treasurer reports i s Ijrlng r ight there, and think 
of the many other things that they would like to do with i t . 

One of our big problems has been to maintain a very close scheduling of construction 
expenditures, so that we can point to a rock bottom point i n the financial cycle; and this 
usually occurs i n November, when cash balances are at a very low level . This i s good. 

"Hiose are problems that have to be considered—they may be of technique rather than 
principle, but they are very crucial matters of technique. 

Bide l l . — When income is available at the beginning of the year, but you have not really 
started on your construction, would i t not be possible to put this money in a holding 
fund? 

Morf . —You are not going to conceal i t f r o m the legislature by doing that. 

Granum.—Many States operate on an encumbered basis, as distinguished f r o m a cash 
flow basis. I think you should realize that i n Ontario i t i s on a cash expenditure, cash 
flow basis. Operation of such programs depend upon rate of expenditure or outlay of 
cash. Other States, which require encumbrance of f u l l contract amounts against avai l 
able funds or budgets, may have cash lying idle i n the bank f o r a long t ime, even though 
the f u l l amount i s encumbered and w i l l eventually be spent. 

This is part of the budget management that J im Mart in discussed, ft involves legis
lation relating to these things, and i t involves money management, which i s one of the 
reasons f o r the t i t le of Bidel l ' s paper. 

Donnell. —When we program a project, our funds are set aside or encumbered, and 
therefore are never shown to the legislature as money that we have in our pockets. 
The project money cannot be used fo r anything else. 

Granum. —Except tliat the treasurer 's balance w i l l show some cash, w i l l i t not? 

Donnell. —He may have $40 or $50 mi l l ion in cash, but actually only have a mi l l ion 
dollars unencumbered. 

Mbrf . —This i s the story of my l i f e , t ry ing to e35)lain the difference between an imen-
cumbered balance and a cash balance. But I have never won. I do not know how. Do 
you take i t out of the bank and put i t i n a wooden chest or bury i t? How do you get i t 
out of the treasurer 's accoimt? 

Donnell. —The treasurer transfers i t to his account. 

Johnson. —In Kansas, we have six highway commissioners representing geographical 
areas. Available construction funds, other than Interstate, are spUt six ways on a per
centage basis, without any particular regard f o r needs within the divisions. 

This i s not too bad, in a way, but i t does result In some projects being advanced to 
construction much sooner than you would ordinari ly l ike to have them, f r o m a purely 
engineering and need standpoint; you could s t i l l tolerate them f o r quite a long t ime. Of 
course our worst problems are near the urban areas and in the eastern part of the State. 

While the mileages in the different areas are quite comparable, the fund splits range 
f r o m QVa percent to 24 percent of the available funds, arr ived at by an agreement be
tween the commissioners that were in office 20 or 25 years ago. Periodically, as com
missioners change, the distribution of funds comes up fo r discussion: "Should we con
tinue this as i t i s , or should we adjust i t slightly? " Of course, the ones that are inter
ested in adjusting are the ones that need a l i t t l e more. But there has only been one 
change in at least 20 years, and I do not expect there w i l l be anything happening soon 
in the fu ture . 

I do not know how many States have that kind of a situation and what they have done 
about i t , i f anything, or what can be done about i t , or i f anything should be done about 
i t . ft works f a i r l y we l l . 

Granum. — Legarra pointed out the "spli ts" they have i n California, and I know there 
are other states that have s imi lar spli ts . I know in Tennessee the highway needs study 
indicated a very nice split among the four divisions, each of which includes one of the 
four major ci t ies . 
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Donnell. —That i s r ight; but we do not have to split , by law or edict. We divide con
struction fimds on the basis of need: 24 percent, 21 percent, 25 percent, and 29 per
cent. 

Buswell. ~Jn Montana, by State law, we split the Mers ta te funds into 12 financial d i s 
t r i c t s on the basis of the Interstate need study. Finally we split that on the basis of de
ficient mileage. We split other funds into the 56 counties on the basis of land area, 
r u r a l population, r u r a l road mileage, and value of r u r a l lands. Urban money i s spli t 
among the 14 cities over 5,000 population on the basis of population. 

Granum. — I would l ike to summarize Bidel l ' s discussion. 
Bidel l pointed out f i r s t that the needs of the highway system come f i r s t ; that the goal 

of a construction schedule should be to build the projects that are needed, when they are 
needed. 

Second, the available funds are all-important, because the cash f low of expenditure 
must balance with the money that i s available when i t i s needed. 

Th i rd , there must be t ime f o r planning and fo r construction. Within the time prob
lem, the paper shows how an internal work schedule is developed, including the effects 
of contract letting dates and the time of construction i tself . 

One thing that has not been done completely, but I wish he had more time to do, i s 
to show you something more about how they keep track of th is . Ontario has an elaborate 
system which is continually undergoing revision. 

Work schedules mean nothing unless somebody pays some attention to them, and that 
involves a high degree of reporting and control . 




