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EXECUTIVE SUMMARY 

There were two overall objectives addressed during this study. The first was an 

investigation of procedures used by the Department's Estimating Staff to do an estimate 

and determine wherein the most probable error(s) in the process existed, if any. The 

second objective was to compare the advantages and disadvantages of determining a fair 

price for a construction project versus predicting the low bid. The Federal Highway 

Administration requires the construction cost estimate of the highway engineer to be a 

projection of the low bid, and be within +/- 10 percent of the low bid for at least 50 

percent of the projects awarded. Construction cost estimates developed by the Estimating 

Staff of the Kentucky Department of Highways have not always met this criterion in 

previous past. 

Procedures used by the Estimating Staff of the Kentucky Department of Highways to 

generate construction cost estimates were examined. Those procedures are quite similar 

to those used by contractors. The engineering cost estimators have the ability to do very 

thorough and accurate work. An actual cost estimation method is employed to calculate 

the worth of a project to the Department. The Estimating Staff generate a construction 

cost estimate that is considered to be a reasonable and equitable price for an average 

contractor to complete the proposed work in an approved manner. The Kentucky 

Department of Highways considers the engineer's estimate to be a fair price estimate for 

the project. 

Overall, the percent of the engineer's estimates within +/- 10 percent of the low bid 

significantly improved during the period studied. However, there are two contractual 

areas in which the accuracy of the engineer's estimates should be increased. The two 

areas were identified as bituminous projects, in which strong competition for work is 

anticipated, and mowing contracts. It is recommended that the Department utilize 

previous bid information obtained from recent internal records to adjust the engineer's 

estimate for bituminous work downward when strong competition is anticipated. 

Understandably, it is very difficult to estimate the cost of mowing. When assessing the 

cost of mowing, it appears that members of the Estimating Staff do not possess a firm 

working knowledge of all of the details involved in mowing activities. This difficulty in 

estimation may be attributed to slight differences in mowing types and related 

specifications. Appropriate changes of mowing activity descriptions and/or specifications 

are recommended to facilitate development of more accurate mowing cost estimates. 

Increases in the accuracy of the Department's estimates within these two contractual 
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areas would virtually ensure that the Department's estimate would satisfy FHWA's 

accuracy criterion. 

Advantages and disadvantages of determining a fair price for a construction project 

versus predicting the low bid were discussed. Most often an actual cost approach, the 

approach used by the Department, is utilized to develop a fair price for contract work. 

To predict a low bid, the estimator will use historical bid data, unit prices, and quantities 

obtained from recently awarded contracts. These data are adjusted based upon specific 

project conditions, such as specific project quantities, location, overall project size, and 

general market conditions. 

The advantages of determining a fair price for a construction job include a higher 

sensitivity to the specific requirements of a given construction job, providing the 

contracting agency and estimate reviewers a better idea of how much a project should 

cost, and, the engineer's estimate is not affected by price fixing or other non-competitive 

bidding practices. The disadvantages of determining a fair price for the anticipated work 

are manpower and high level of discipline required to produce this type of estimate. The 

manpower required to produce an estimate using this approach however, can be five to 

ten times higher than the historical based estimate. Estimators should possess a strong 

background in construction techniques and equipment, equipment production rates, how 

much to adjust quotes from suppliers, etc., as well as quantity take-offs and pricing 

experience. 

Historical bid based estimates are used to predict prices that will be offered on future 

work. The greatest strength of this type of system is the economy of the method. The use 

of automated data systems counter the need for a large and well trained estimating staff. 

Disadvantages of this method are that predicting prices is very sensitive to market 

behavior such as price fixing or complementary bidding; historical bid based estimates 

are insensitive to short-term market conditions because the system is slow to react to 

changes in pricing trends; and, the system is not project specific but is based upon a 

typical project. 
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INTRODUCTION 

This study was primarily the result of the Federal Highway Administration's (FHWA) 

current policy relative to the accuracy of construction cost estimates prepared by state 

highway agencies stated in Technical Advisory Memorandums 5080.4 and 5080.6, 

"Preparing Engineer's Estimate and Reviewing Bids." The technical advisories state that 

an engineer's estimate should reflect the amount which a state considers reasonable and 

is willing to pay for performance of the contemplated work. FHWA requires the 

engineer's construction cost estimate to be a projection of the low bid, and be within +/ -

10 percent of the low bid for at least 50 percent of the projects awarded. Construction 

cost estimates developed by the Estimating Staff of the Kentucky Department of 

Highways have not always met this requirement in previous years. 

There are three basic approaches to cost estimating that are recognized by FHW A. These 

methods include an actual cost estimation, use of historical data to develop a cost 

estimate, and an approach which is a combination of both methods. The Estimating Staff 

of the Kentucky Department of Highways uses an actual cost estimation method to 

generate a construction cost estimate. The actual cost estimation method analyzes 

components of the work, assigns costs to the various components based on current 

market conditions, and develops new unit cost estimates for each project. The estimator 

prepares a detailed quantity take-off of material, labor, and equipment, and then 

estimates the overhead and profit. 

Historical bid based estimates are generally prepared to predict what the low bid will be, 

within a certain percentage. This would be largely acceptable if the competition were 

assumed to be perfect. The historical data approach is probably the most common method 

used to prepare a cost estimate. The estimator utilizes historical bid data, unit prices, 

and quantities obtained from recently awarded contracts to develop the cost estimate. 

The data are adjusted based upon specific project conditions, such as project quantities, 

location, overall project size, and general market conditions. The method provides a good 

estimate if it is properly adjusted. While the historical data method for all items of the 

estimate requires the least amount of personnel and time to develop, it is also easily 

influenced by outside factors. It has been shown that historical data can be artificially 

influenced by inflated bid prices. 

Because most projects contain a small number of items that together comprise nearly 70 

percent of the total cost, use of the combined approach is appealing. These major items 

include embankment, asphaltic concrete and portland cement concrete pavement, 



structural steel, and structural concrete. In the combined approach, prices for these major 

bid items would be estimated from actual costs. Remaining items would be estimated on 

the oasis of historical prices. 

Construction cost estimators for the Kentucky Department of Highways use procedures 

similar to contractors when estimating the cost of a construction project; the actual cost 

approach. Generally, the best source of cost information an estimator may use comes 

from "in-house" records. A final estimate for the contract, showing the final quantities 

of all work accomplished, is completed after final inspection and acceptance of the work 

by the engineer. A good estimator of construction costs must possess a working 

knowledge of the details of construction work; experience in construction work; good 

judgment in regard to different localities, different jobs, and different workmen; a good 

method for preparing an estimate and the ability to do careful, thorough, painstaking, 

and accurate work; and, the ability to visualize all steps of the construction process. 

Furthermore, a good estimator must have available needed information relating to 

materials required, labor hours required, equipment needed, overhead, and the ability 

to collect, classify, and evaluate data relating to estimating. 

To prepare a good estimate and reasonably anticipate the cost of work, the project must 

be broken down into small units of similar work in accordance with a specific plan of 

construction. Each unit must then be priced according to the expected productivity for 

the specific plan and site conditions associated with the project. Because an estimate is 

made before the work is performed, the estimated cost is never the actual cost. The 

difference between the estimated cost and the actual cost depends upon many factors. 

However, the estimator is expected to produce a fair price for the project. The Kentucky 

Department of Highways develops a construction cost estimate which is considered to be 

a reasonable and equitable price for an average contractor to complete the work in an 

approved manner. The actual price is firm because a contractor is willing to take a risk 

on it. 

Cost estimates for construction projects are based primarily on the estimator's knowledge 

of costs associated with labor, materials, equipment, overhead, and profit. Labor costs are 

the most difficult to judge. If production rates for workers are estimated too 

conservatively (underestimated), then the engineer's cost estimate may be too high. Wage 

rates, on the other hand, for construction laborers have traditionally been very easy to 

estimate. In fact, workers wages are set by the Davis-Bacon Act for some federally funded 

projects. However, overestimating labor or the time required to perform a task may be 

common because of continued advancements in construction techniques and equipment. 
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The cost of materials also may vary due to last minute agreements between material 

suppliers and contractors or due to effects of rising or falling markets on material prices. 

Current prices are sometimes not available to any estimator �·ho is not lmying. Materials 
suppliers often say one thing to owners and designers, which is more or less public 

information, and price an item entirely different to bidding contractors who will be 

writing a purchase order or contract. These effects may result in inherent errors in the 

engineering cost estimate. Equipment costs are generally easier to estimate. However, 

if the estimator fails to exactly replicate the lower bidder in consideration of the cost of 

the equipment, either through rental costs, sinking fund costs, or depreciation costs, in 

a bid, then the estimate may be skewed. 

Overhead costs are usually divided into two categories: general overhead costs and 

general job condition costs. General overhead is the cost of doing business and includes 

all costs that cannot readily be charged to a specific job. General overhead includes the 

contractors' home office costs, yard and shop costs, accounting costs, estimating costs, 

salaries of officers and key personnel (not assigned to a specific project) and similar 

items. General overhead costs of each contractor will vary and generally will be a higher 

percentage for a very small contractor than for a very large contractor. General job 

condition costs may include all costs which may readily be charged to the job but which 

cannot be charged to labor, materials, or equipment. Total overhead costs generally vary 

depending upon the kind of job, locality, and items included in the job. Estimating the 

cost of overhead requires extremely careful judgment on the part of the estimator. 

Last, but not least in importance, is profit. Profit is usually expressed as a percentage 

of the total estimated cost of the job. The percentage usually varies from 8 to 15 percent, 

depending on the contractor's desire for work, what is considered reasonable, and what 

a contractor thinks he can get. The percentage of profit added also depends, to some 

extent, on risks and unforeseen difficulties of the job and on how often payments are to 

be made and in what amounts. Because of the uncertainty of the amount of profit a 

contractor is willing to accept, there is always a chance that the estimator may either 

overstate or understate the percentage of profit when estimating construction costs. 

For some projects having unit price contracts, some contractors having experience and 

acumen may deliberately overprice some items of work in a schedule of unit prices 

because they believe the quantities of the overpriced items will increase and the 

quantities of the underpriced items will decrease, and in this way the contractor will 

make extra profit. Another common reason for overpricing some items and underpricing 

others in a schedule of unit prices is to receive overpayment at the outset of work by 
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overpricing the preliminary general requirement items and items of work to be performed 

first on the job and underpricing other items to be performed later. In this way, a 

contractor is able to partially finance w01k with Lhe Dep1ntment's money, and thus save 

on his own financing costs. A contractor also may "unbalance" his bid to take advantage 

of an erroneous estimate of quantities by the Department. To prevent an "unbalanced 

bid", the reviewer of the bid packages must try to assure that all lump-sum allowances 

for general conditions and all unit prices for major items at least, are realistic and that 

they are not distorted. This may not always be easy to do and it indicates that the 

engineer must have his/her own accurate and realistic estimate of costs of work. 

The objectives of this study were a) to analyze the procedures of the Estimating Staff to 

do a complete study and determine wherein the most probable error( s) in cost estimating 

exist; and, b) to compare the advantages and disadvantages of determining a fair price 

for a construction project versus predicting the low bid. 

BACKGROUND 

The Federal Highway Administration does not appear to have a single policy statement 

regarding development of an engineer's estimate. The requirement for a cost estimate, 

however, was contained in the original legislation establishing the Federal-Aid highway 

system. The Federal-Aid Road Act of 1916 included the following statement: 

"That any State desiring to avail itself of the benefits of this act shall, by its 

highway department, submit to the secretary . . . .  project statements setting forth 

proposed construction . . . .  if the secretary . . . .  approves a project, the state highway 

department shall furnish to him such surveys, plans, specifications and estimates 

therefore as he may require . . . .  " 

Plans, specifications, and estimates are intrinsically linked. One rudimentary concept of 

the construction cost estimate is that it must be unique to a specific project's plans and 

specifications and must represent the expected costs for constructing a certain project in 

an approved way. Federal-Aid Highway Program Manual (FHPM) 6-3-3-1 contains 

requirements for Plans, Specifications, and Estimates. The manual states "an estimate 

shall reflect the anticipated cost of the project in sufficient detail to provide an initial 

prediction of the financial obligations to be incurred by the State and FHWA and to 

permit an effective review and comparison of the bids received." It may be seen from this 
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statement there are at least two intentions, or purposes, for an engineer's estimate. The 

first purpose is obvious. The engineer's estimate serves as a critical element in budgetary 

planning and the obligation pt ocess in Fedet al-aid. Beeondey, the engineer's estimate is 
the baseline reference in the construction contract letting process. When bids for a project 

are received, only through a carefully and accurately prepared engineer's estimate can 

items such as bid rigging, complementary bids, and unbalanced bids be identified. A 

third, less tangible, purpose is that the engineer's estimate undoubtedly holds down 

construction costs by establishing a practical and reasonable price the contracting agency 

believes the work is worth. 

In the late 1970's, record high inflation in highway construction costs caused FHWA to 

issue anti-inflation guidance ( FHWA N5080.83 dated March 2, 1979). These guidelines, 

known as the 7-percent guidelines, required each low bid which exceeded the engineer's 

estimate by more than 7 percent to be critically reviewed to determine whether all 

applicable anti-inflation measures had been employed to the maximum extent possible, 

and whether any changes in the work, scheduling, basis of payment, etc., would likely 

produce lower and better bids if the project were re-advertised. The 7-percent criterion 

was the beginning of systematic, post-bid evaluations. Moreover, the guidelines focused 

attention on the accuracy and reliability of the engineer's estimates. 

The impetus for this study was the fact that the Estimating Staff of the Kentucky 

Department of Highways have not always met FHWA's criterion for accuracy of the 

engineer's estimates in the past. It also was suggested that Kentucky had no established 

procedure for dealing with unbalanced bids. The work plan proposed that current 

estimating procedures be thoroughly analyzed to determine wherein the most probable 

error( s) existed in developing the cost estimate. Additionally, because Kentucky uses the 

actual cost approach as opposed to the historical bid-based approach, it was desirable to 

compare the advantages and disadvantages of determining a fair price for a construction 

project versus predicting the low bid. A task to develop procedures to identify unbalanced 

bids was removed from consideration because the Department's Estimating Staff already 

have procedural controls in place to identify bids which are unbalanced. 

The Kentucky Department of Highways engineer's cost estimate has always been kept 

confidential. It has been argued that if the engineer's cost estimate were made public, the 

contractors' bids would nearly always be identical, or at least be very close, to the 

engineer's cost estimate. Consideration or evaluation of the Kentucky Transportation 

Cabinet's policy on confidentiality of the engineer's cost estimate was considered to be 

beyond the scope of this study. 
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EVALUATION OF THE ENGINEER'S ESTIMATE AND BID DATA TOTALS 

Engineering cost estimate totals and bid totals for a number of construction projects were 

obtained from the Kentucky Department of Highways' Estimating Staff. Because of the 

sensitive nature and confidentiality of the engineer's estimate, all data were kept generic 

with regard to the specific project and geographic region. Bid data and engineer's 

estimates were obtained for a number of projects for the years 1987, 1988, and 1989. The 

data were categorized first by contract type. Specifically, data were arranged into the six 

following categories: bituminous contracts; bridge repair contracts; clean and paint bridge 

contracts; grade and drain contracts; mowing contracts; and, miscellaneous contracts. 

Contracts for work which could not be defined as bituminous, bridge repair, cleaning and 

painting ofbridges, grade and drain, or mowing were denoted as miscellaneous contracts. 

After data were arranged by bid type or classification, the data for bituminous contracts 

were sorted according to the number of bids received and within dollar ranges based on 

the engineer's cost estimate. These ranges included less than or equal to $250,000, 

greater than $250,000 but less than or equal to $500,000, and greater than $500,000. 

Once sorting was completed, the percent difference between the engineer's cost estimate 

and the contract bid amount was calculated according to the following equation: 

Percent Difference = Award Amount - Engineer Estimate 
x 100% 

Engineer Estimate 
(I) 

Distributions of the percentage difference between the award amount and the engineer's 

estimate were determined and the results illustrated graphically. The graphs were 

examined to determine whether trends existed relative to increases in the percent of the 

engineer's estimate within +/- 10 percent of the low bid over the period studied. Graphic 

information also was developed and examined to determine if award amounts had 

normal distributions relative to the engineer's cost estimate. 

Bituminous Contracts 

Generally, the Estimating Staff did very well when estimating costs of bituminous 

projects where only one bid was received for the project. The percent of the engineer's 

estimates within +/- 10 percent of the low bid was 75, 78 and 72 percent for 1987, 1988 
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and 1989, respectively, 

when only a single bid was 

received for the proposed 

work. However, as the 

n u m b e r  o f  b i d d e r s  

increased, indicating more 

intense competition for the 

work, the engineer's 

estimate was substantially 

higher than the bids 

r e c e i v e d .  F i gu r e  1 

illustrates the percent of 

the engineer's estimate 

within +/- 10 percent of the 

low bid for bituminous 

contracts wherein only a 

single bid, two bids, or 

three or more bids were 

r eceived for projects 

awarded during the period 

studied, exclusive of 

contract amount. 

As illustrated in Figure 1, 

for bituminous projects, the 

BITUMINOUS CONTRACTS 
PERCENT WITHIN •1- 'ICI'It OF LOW IIIID 

100.-----------------------------. 

YEAR 

IZ':i &INGLE BIDII � TWOBIDII 
E:3 THREE OA MORE IIID8 

ALL CONTRACT AMOUNTS CONSIDeReD 

Figure 1. Percent of the Engineer's Estimates 
within +/- 10% of the Low Bid for 
Bituminous Contracts Awarded during 
1987, 1988 and 1989. 

engineer's estimate was within +/- 10 percent of the low bid for greater than 70 percent 

of the projects wherein only a single bid was received. However, submission of a second 

bid or third bid for a project strongly affected the difference between the engineer's 

estimate and the low bid. For example, 120 bituminous contracts were let during 1987 

in which the Kentucky Department of Highways received three or more bids. Of this 

number, only three of the engineer's estimates, or two percent, were within +/- 10 percent 

of the awarded low bid. Engineer's estimates for the remaining 117 projects were more 

than 10 percent above the low bid. 

The engineer's estimate was compared to the second low bid and the average of the bids 

received for projects receiving multiple bids. The uncertainty of the estimator regarding 

the amount of profit a contractor is willing to accept prompted an examination of the 

second low bid for projects wherein at least two bids were received. Because the 
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Estimating Staff of the 

Kentucky Department of 

Highways develops a 

construction cost estimate 

that is considered to be a 

reasonable and equitable 

price for an average 

contractor to complete the 

work in an approved 

manner, it was desirable 

also to compare the 

engineer's estimate to the 

average of all bids received 

for each project. 

Figure 2 illustrates the 

percent of the engineer's 

estimates that were within 

+/ - 10 percent of the second 

lowest bid received. Also 

shown is the percent of the 

engineer's estimates within 

+1- 10 percent of the 

average of bids received for 

a bituminous contract 
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Figure 2. Percent of the Engineer's Estimate 
within +/ - 10% of the Second Lowest 
and Average Bid for Bituminous 
Contracts Awarded during 1987, 1988 
and 1989. 

awarded which had only two bidders for the work. A greater percent of the engineer's 

estimate was within +/ - 10 percent of the second low bid, as expected. For example, 

during 1988, there were 1 12 bituminous projects for which only two bids were submitted 

for the proposed work. The engineer's estimate for these projects was within +/ - 10 

percent of the award amount for 24 percent of the projects. However, the percent of the 

engineer's estimate was within +/ - 10 percent of the second bid on 51 projects, or 46 

percent of the contracts in this category. 

The percent of the engineer's estimates within +/ - 10 percent of the second lowest bid 

received and the percent of the engineer's estimates within +/ - 10 percent of the average 

of all bids received for bituminous contracts awarded, exclusive of contract amount, 

wherein at least three bids were submitted for work proposed during the years 

investigated are illustrated in Figure 3. For those bituminous projects where at least 
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three bids were submitted 

for a project, the percent of 

the engineer's estimates 

within +/- 10 percent of the 

second lowest bid, although 

low, was nearly double the 

percent of the engineer's 

estimates within +/- 10 

percent of the low bid for 

those projects. The percent 

of the engineer's estimate 

within +/- 10 percent of the 

average of the bids was 

s lightly h i gher.  For 

example, while the percent 

of the engineer's estimate 

was within +/- 10 percent 

of the low bid for only 

seven percent of the 

projects, it was within +/-

10 percent of the second 

lowest bid for 20 percent of 

the projects and within +/-

10 percent of the bid 

averages for 22 percent of 
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Figure 3. Percent of the Engineer's Estimates 
within +/- 10% of the Second Lowest 
and Average Bids for Bituminous 
Contracts Awarded during 1987, 1988 
and 1989. 

the projects during 1988. The engineer's estimate for 100, or 93 percent, of these projects 

was more than 10 percent above the award amount. 

A pie-graph distribution of the engineer's estimates that were 10 percent greater, within 

+/- 10 percent, and 10 percent less than the low bid for all bituminous contracts issued 

during 1987, 1988, and 1989 is given in Appendix A. The data were sorted according to 

the range of the engineer's cost estimate and the number of bids received. 

9 



Bridge Repair Contracts 

Sixty-two bndge repa1r contracts totalmg $1>,410,956 were awarded during 198'7. The 
average contract amount was $87,273 while the average of the engineer's estimate was 

$107,356, a difference of ( -)18.7 percent. Of the 62 contracts awarded, only 12, or 19 

percent of the engineer's estimates were within +/ - 10 percent of the low bid. 

Coincidentally, during 1987, there were 12 contracts awarded wherein only one bid was 

received. Fifty contracts were awarded wherein two, or more bids were received for the 

proposed work. The engineer's estimate was within +/- 10 percent of the second low bid 

for only eight of these 50 projects, or for 16 percent of the projects. Meanwhile, the 

engineer's estimate was within +/- 10 percent of the average of all bids for 14 of the 50 

projects, or 28 percent. 

During 1988, there were 47 bridge repair contracts awarded totaling $6,552,782. The 

average contract amount was $139,421. The engineer's estimate for the 46 projects 

averaged $149,249, an average difference of (-)6.6 percent. Of the 47 contracts awarded, 

15 or 32 percent, of the engineer's estimates were within +/ - 10 percent of the award 

amount. There were four contracts awarded wherein only one bid was received for the 

proposed work. Forty-three contracts were awarded which received two, or more bids for 

the work. Of the 43 contracts having two or more bidders, the engineer's estimate was 

within +/- 10 percent of the second low bid for 14 of the projects, or 33 percent. The 

engineer's estimate was within +/ - 10 percent of the average of the bids received for 13 

of the projects, or 30 percent of the jobs. 

There were 49 bridge repair contracts awarded in 1989 totaling $17,974,975. The average 

contract amount was $366,863. The engineer's estimate for the 49 projects averaged 

$351,156. The average difference between the low bid and the engineer's estimate was 

( + )4.5 percent during 1989. Of the 49 contracts awarded, 22 of the engineer's estimates, 

or 45 percent, were within +/ - 10 percent of the low bid. There were eight contracts 

awarded wherein only one contractor submitted a bid. Forty-one contracts were awarded 

wherein two, or more bids were received for the work. Of these 41 contracts, the 

engineer's estimate was within +/ - 10 percent of the second lowest bid for 15 of the 

projects, or 33 percent. The engineer's estimate was within +/- 10 percent of the average 

of all bids for 18 of the projects, or 44 percent. 

The proximity of bids submitted for bridge repair work to the cost estimates developed 

by the Estimating Staff increased significantly during the period evaluated. As illustrated 

in Figure 4, the percent of the engineer's estimate within +/ - 10 percent of the low bid 
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increased from 19 percent 

during 1987 to 45 percent 

in 1989. The overall 
increase in the percent of 

the engineer's estimates 

within +/- 1 0  percent of the 

low bid is even more 

significant when the total 

dollar amount of the 

contracts awarded is 

considered. The percent of 

the engineer's estimate 

within +/- 10 percent of the 

average of bids increased 

from 28 percent in 1987 to 

44 percent in 1989. The 

d i stribution o f  b i d s  

received for bridge repair 

contracts is contained in 

Appendix B.  The percent of 

the engineer's estimates 

that were greater than 10 

percent, within +/- 10 

percent, and less than 10 

percent of the low bid, 
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Figure 4. Percent of the Engineer's Estimate 
within +/- 10% of the Lowest, Second 
Lowest and Average Bid for Bridge 
Repair Contracts Awarded during 1987, 
1988 and 1989. 

second lowest bid, and bid average, are graphically illustrated by pie charts. All contract 

amounts were included in the analyses. 

Clean and Paint Bridge Contracts 

Eight clean and paint bridge contracts totaling $1,925,693 were awarded during 1987. 

The average contract amount was $240,712 while the average engineer's estimate was 

$312,557, a difference of (-)23.0 percent. Of the eight contracts awarded, only two of the 

engineer's estimates, or 25 percent, were within +/- 10 percent of the low bid. The 

remaining awarded bids were more than 10 percent below the engineer's estimate. All 

proposed work had at least two bids submitted for consideration. The engineer's estimate 

was within +/- 10 percent of the second low bid for two of the eight projects, or for 25 
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percent of the projects. The second lowest bid for two projects was more than 10 percent 

greater than the engineer's estimate. The second lowest bid on four projects was more 

than 10 percent below the engineer's estimate. 'fhe engineer's estimate f01 cleaning and 
painting bridges during 1987 was within +/ - 10 percent of the average of the bids for only 

one, or 13 percent, of the eight projects. The average bids for five of the projects were 

more than 10 percent below the engineer's estimates. 

In 1988, there were 14 clean and paint bridge contracts awarded totaling $2,252,750. The 

average contract amount was $160,911. The engineer's estimate for the 14 projects 

averaged $193,392, an average difference of ( -)16.8 percent. Of the 14 engineer's 

estimates developed for these projects, none were within +/ - 10 percent of the lowest bid. 

Nine of the bid amounts were more than 10 percent above, and five were more than 10 

percent below the engineer's estimate. All proposed work had at least two bidders. The 

engineer's estimate was within +/- 10 percent of the second low bid for four of the 

projects, or 29 percent. The engineer's estimate was within +/ - 10 percent of the average 

of the bids for five of the projects, or 36 percent. 

Nine clean and paint bridge contracts were awarded during 1989 totaling$1,567,712. The 

average contract amount was $174,134. The engineer's estimate for the nine projects 

averaged $197,190. The average difference between the low bid and the engineer's 

estimate was ( -)11.7 percent during 1989. Of the nine engineer's estimates developed for 

the contracts awarded, four of them, or nearly 45 percent, were within +/ - 10 percent of 

the low bid for the project. Eight of the contracts that were awarded had at least two bids 

submitted for the work. The engineer's estimate, for projects receiving multiple bids, was 

within +/ - 10 percent of the second lowest bid for only two, or 25 percent of the projects. 

Four of the second lowest bids were more than 10 percent above the engineer's estimate. 

The engineer's estimate was within +/ - 10 percent of the average of the bids for only one 

project, or 13 percent. The average of all bids for five of the projects was more than 10 

percent above the engineer's estimate. 

The cost estimates generated by the Estimating Staff demonstrated general improvement 

during the period studied when compared to the awarded amounts for clean and paint 

bridge contract work. Figure 5 illustrates the percent of the engineer's estimate within 

+/ - 10 percent of the low bid, second lowest bid, and the bid average for cleaning and 

painting contracts issued in 1987, 1988, and 1989. The percent of the engineer's estimate 

within +/ - 10 percent of the low bid increased from 25 percent in 1987 to nearly 45 

percent in 1989, although it was zero percent in 1988. The difference between the 

engineer's estimate and the low bid for bids received for clean and paint bridge contracts 
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improved from (-)23.0 

percent in 1987 to (-)11.7 

percent in 1989. The 
percent of the engineer's 

estimate within +/- 10 

percent of the average of 

bids was 13 percent both in 

1987 and 1989 but was 36 

percent in 1988. The 

d i stribution o f  b i d s  

received for bridge clean 

and paint contracts is 

contained in Appendix C. 

The percent of the 

engineer's estimates that 

were more than 10 percent 

above, within +/- 10 

percent, and more than 10 

percent below the low bid, 

second lowest bid, and bid 

average, are graphically 

illustrated by pie charts. 

All contract amounts were 

included in the analyses. 

Grade and Drain Contracts 
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Figure 5. Percent of the Engineer's Estimate 
within +/- 10% of the Lowest, Second 
Lowest and Average Bid for Clean and 
Paint Bridge Contracts Awarded during 
1987, 1988 and 1989. 

There were 158 grade and drain contracts awarded in 1987. The total award amount was 

$279,154,665. The average contract amount was $1,766,802 while the average engineer's 

estimate was $2,176,181, a difference of (-)18.8 percent. Of the 158 engineer's estimates 

for grade and drain contracts awarded, 50, or 32 percent, were within +/- 10 percent of 

the low bid. Sixty-two of the low bids were more than 10 percent below the engineer's 

estimate. There were 11 contracts awarded wherein only one contractor submitted a bid. 

One-hundred and forty-seven contracts were awarded in which there were multiple bids 

received for the work. The engineer's estimate for those 147 contracts was within +/- 10 

percent of the second lowest bid submitted for 62 of the projects, or 42 percent. The 
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engineer's estimate was within +/ - 10 percent of the average bid for 61, or 41  percent of 

the projects. 

During 1988, there were 103 grade and drain contracts awarded totaling $176,715,732. 

The average contract amount was $1,715,687. The engineer's estimate for the 103 

projects averaged $1,984,079, an average difference of (-)13.5 percent. The engineer's 

estimates for these 103 contracts were within +/ - 10 percent of the low bid for 38 projects, 

or 37 percent. There were only two projects which received single bids. The engineer's 

estimate was within +/- 10 percent of the second low bid for 46 of those 101 projects 

receiving multiple bids, or 46 percent. The engineer's estimate was within +/ - 10 percent 

of the average of the bids received for 45 of the projects, or 45 percent. 

Grade and drain contracts awarded during 1989 totaled $278,022,284. The average 

contract amount for the 157 contracts awarded was $1,770,843. The engineer's estimate 

for the 157 projects averaged $1,848,907. The average difference between the low bid and 

the engineer's estimate was (-)4.2 percent during 1989. Of the 157 contracts awarded, 61 

engineer's estimates for those projects, or 39 percent, were within +/ - 10 percent of the 

low bid. One-hundred and fifty-one of the contracts awarded had two, or more bidders. 

For the contracts awarded, which received multiple bids, the engineer's estimate was 

within +/- 10 percent of the second low bid for 78 of the projects, or 52 percent. The 

engineer's estimate was within +/ - 10 percent of the average bid for 85 projects, or 56 

percent. Twenty-seven percent of the averaged bids were more than 10 percent below the 

engineer's estimate and 17 percent were more than 10 percent above the engineer's 

estimate. 

The accuracy of the engineer's cost estimates for grade and drain work, though not 

entirely acceptable when compared to bids submitted for this work, shows improvement 

during the period studied. Shown in Figure 6 are the percent of the engineer's estimates 

within + / - 10 percent of the low bid, second lowest bid, and the averaged bid for grade 

and drain projects. The percent of the engineer's estimate within +/ - 10 percent of the low 

bid increased from 32 percent in 1987, to 37 percent in 1988, and to 39 percent in 1989. 

The overall percent difference between the low bid and the engineer's estimate improved 

from (-)18.8 percent in 1987 to (-)4 .2 percent in 1989. The percent of the engineer's 

estimate within +/ - 10 percent of the average bid on grade and drain projects increased 

from 4 1  percent in 1987 to 56 percent in 1989. The distribution of bids received for grade 

and drain contracts is contained in Appendix D. The percent of the engineer's estimates 

that were more than 10 percent above, within +/ - 10 percent, and more than 10 percent 

below the low bid, second lowest bid, and bid average, are graphically illustrated by pie 
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chart s .  Al l contract 

amounts were included in 

the analyses. 

Mowing Contracts 

During 1987, there were 13 

mowing contracts awarded. 

The total award amount 

was $424,423. The average 

contract amount was 

$32,648 while the average 

of the engineer's estimate 

was $45,363, a difference of 

( - )  28.0 percent. Out of the 

13 contracts awarded, the 

engineer's estimate was 

never within+/- 10 percent 

of the low bid. Eleven of 

the 13 contracts awarded 

had low bids which were 

more than 10 percent 

below the engineer's 

estimate. Two of the 
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Figure 6. Percent of the Engineer's Estimate 
within +/ - 10% of the Lowest, Second 
Lowest, and Average Bid for Grade and 
Drain Contracts Awarded during 1987, 
1988 and 1989. 

contracts awarded had low bids which were more than 10 percent above the engineer's 

estimate. There were three contracts awarded in which only one contractor submitted a 

bid. Of the ten projects receiving multiple bids, the engineer's estimate was within +/ - 10 

percent of the second lowest bid submitted for two of the projects, or 20 percent. Seven 

of the second lowest bids were more than 10 percent below the engineer's estimate. The 

engineer's estimate was within +/ - 10 percent of the average bid for two of the projects, 

or 20 percent. 

During 1988, there were only four mowing contracts awarded. The total award amount 

was $163,686. The average contract amount was $40,922. The engineer's estimate for the 

four projects averaged $30,000, an average difference of (+)36.4 percent. None of the 

engineer's estimates generated for 1988 mowing contracts were within +/ - 10 percent of 

the low bid. Furthermore, all bids were more than 10 percent above the engineer's 
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estimate. All mowing projects received at least two, or more bids for the work. The 

engineer's estimate was not within +/- 10 percent of the second lowest bid or the average 

bid recmved for any proJect. 

The number of mowing contracts awarded during 1989 increased and totaled $4,865,882. 

The average contract amount of the 49 contracts awarded was $99,304. The engineer's 

estimate for these 49 projects averaged $136, 144. The average difference between the low 

bid and the engineer's estimate was (-)27.1 percent. Of the 49 contracts awarded, only 

six of the engineer's estimates, or 12 percent, were within +/ - 10 percent of the low bid. 

Eighty percent of the awards were more than 10 percent below the engineer's estimate. 

Only 29 of the 49 contracts awarded had multiple bids. For those contracts awarded 

having at least two, or more bidders, the engineer's estimate was within +/ - 10 percent 

of the second lowest bid for seven of the projects, or 24 percent. The engineer's estimate 

was within +/- 10 percent 

of the bid average for eight 

of the projects, or 28 

percent. 

T h e  c o s t  e s t i m at e s  

d e v e l o p e d  b y  t h e  

Estim ating Staff for 

mowing projects varied 

greatly when compared to 

the bids submitted for the 

work. Figure 7 illustrates 

the percent o f  t h e  

engineer's estimates within 

+1- 10 percent of the low 

bid, the second lowest bid, 

and the averaged bid. The 

percent of the engineer's 

estimates within +/ - 10 

percent of the low bids 

increased from zero percent 

in 1987 to only 12 percent 

in 1989. The difference 

between the engineer's 

estimates and the low bids 
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Contracts Awarded during 1987, 1988 
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received for mowing work fluctuated greatly from ( - )28.0 percent in 1987 to ( + )36.4 

percent in 1988 and to (-)27.1 percent in 1989. The average low bid increased from 

$32,648 in 1987 to $99,304 in 1989 while Lhe numbe1 of awru ds inc1 eased f10m 13 Lo 49. 
The percent of the engineer's estimate within +/ - 10 percent of the average bid was not 

significant. The percent of the engineer's estimates within +/ - ten percent of the averaged 

bid increased from 20 percent in 1987 to 28 percent in 1989. The distribution of bids 

received for mowing contracts is contained in Appendix E. The percent of the engineer's 

estimates that were more than 10 percent above, within +/ - 10 percent, and more than 

10 percent below the low bid, second lowest bid, and bid average, are graphically 

illustrated by pie charts. All contract amounts were included in the analyses. 

Miscellaneous Contracts 

There were 100 contracts awarded during 1987 for miscellaneous work. Work was 

classified as miscellaneous if it could not be placed in one of the categories given 

previously. The total award amount for miscellaneous contracts awarded in 1987 was 

$28,762,800. The average contract amount was $287,628 while the average of the 

engineer's estimates was $358,722, a difference of (- )19.8 percent. Of the 100 contracts 

awarded, only 14 engineer's estimates were within +/ - 10 percent of the low bid. Eighty­

four percent of the contracts awarded had bids which were more than 10 percent below 

the engineer's estimate. There were four contracts awarded in which only one contractor 

submitted a bid. Multiple bids were received for the remaining 96 projects. For those 

projects having two or more bids, the engineer's estimate was within +/ - 10 percent of the 

second lowest bid for 25 projects, or 26 percent. Seventy-two percent of the second lowest 

bids submitted were more than 10 percent below the engineer's estimate. The engineer's 

estimate was within +/ - 10 percent of the bid average for 22 projects, or 23 percent. The 

bid average was more than 10 percent below the engineer's estimate for 74 percent of the 

contracts awarded that received multiple bids. 

During 1988, there were 116 miscellaneous contracts awarded. The total award amount 

was $19,905,064. The average contract amount was $171,595. The engineer's estimate 

for the 116 projects averaged $164,187, an average difference of (+ )4.5 percent. Forty­

eight of the engineer's estimates, or 42 percent, were within +/ - 10 percent of the low bid. 

Fifty-three percent of the contracts awarded had bids which were more than 10 percent 

below the engineer's estimate. There were two contracts awarded wherein only one bid 

was submitted. Multiple bids were received for 114 projects. For the 114 projects 

receiving two or more bids, the engineer's estimate was within +/ - 10 percent of the 
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second lowest bid submitted for 55 projects, or 48 percent. Forty-four of the second lowest 

bids received were more than 10 percent below the engineer's estimate. The engineer's 

estimate was withm +/-10 percent of the average of all the bids received for 55 pwjects, 

or 48 percent. 

Miscellaneous contracts awarded during 1989 totaled only $8,378,571. The average 

contract amount for the 58 contracts awarded was $144,458. The engineer's estimate for 

the same 58 projects averaged $162,740. The average difference between the low bid and 

the engineer's estimate was ( -)11.2 percent during the year. Of 58 contracts awarded, 35 

of the engineer's estimates, or 60 percent, were within +/ - 10 percent of the low bid. 

Thirty-eight percent of the bids were more than 10 percent below the engineer's estimate. 

Fifty-six of 58 contracts awarded had multiple bids. For contracts awarded that had two, 

or more bids, the engineer's estimate was within +/- 10 percent of the second lowest bid 

for 34 projects, or 61 

percent . Twenty-three 

percent of the second 

lowest bids were more than 

10 percent below the 

engineer's estimate and 16 

percent were more than 10 

p e r c e n t  a b o ve .  T h e  

engineer's estimate was 

within +/ - 10 percent of the 

averaged bid for 39 

projects, or 70 percent. The 

average of all bids received 

for a project was more than 

10 percent above the 

engineer's estimate for 14 

percent of the jobs. 

Cost estimates developed 

by the Estimating Staff for 

miscellaneous contracts 

improved greatly over the 

period studied. Analysis of 

the bid data indicated 

increases in the percent of 
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the engineer's estimates within +/ - 10 percent of the low bid. Figure 8 illustrates the 

percent of the engineer's estimates within +/ - 10 percent of the low bid, second lowest bid, 

and of the avet age bid t eceived fot any par Liculru conLt act. The pet cent of the engineet 's 

estimate within +/ - 10 percent of the low bid increased significantly, from 14 percent in 

1987 to 60 percent in 1989. The difference between the low bid and the engineer's 

estimate for bids received fluctuated from (-)19.8 percent in 1987 to ( +)4.5 percent in 

1988 to ( - )11.2 percent in 1989. The percent of the engineer's estimate within +/ - 10 

percent of the average of all bids received was significant also. The percent of the 

engineer's estimate within +/ - 10 percent of the average bids for a project increased from 

23 percent in 1987 to 70 percent in 1989. The distribution of bids received for 

miscellaneous contracts is contained in Appendix F. The percent of the engineer's 

estimates that were more than 10 percent above, within +/ - 10 percent, and more than 

10 percent below the low bid, second lowest bid, and bid average, are graphically 

illustrated by pie charts. All contract amounts were included in the analyses. 

DETERMINING FAIR PRICE VERSUS PREDICTING LOW BID 

Although the Kentucky Department of Highways has no desire to alter the processes 

used to generate the cost construction estimate, it was still desirable to discuss the 

advantages and disadvantages of determining a fair price for a construction project 

versus predicting the low bid. Most often an actual cost approach, such as used by the 

Department, is utilized to develop a fair and equitable price for the specified work. Cost 

estimates for construction projects are based primarily on the estimator's knowledge of 

costs associated with labor, materials, equipment, overhead, and profit. To predict a low 

bid, the estimator utilizes historical bid data, unit prices, and quantities obtained from 

recently awarded contracts. The data are adjusted based upon specific project conditions, 

such as project quantities, location, overall project size, and general market conditions. 

The advantages of determining a fair price for a construction job include a higher 

sensitivity to the specific requirements of a given construction job. Generally, the 

expected cost of the materials to be delivered to the job site at the time a project is built, 

the market conditions on materials availability, labor market conditions, and profit 

demands of the bidder are taken into consideration in the actual cost approach. The 

actual cost approach provides the contracting agency and estimate reviewers a better 

idea of how much a project should cost. Further, the exercise of seeking quotes for a 

project and allocating equipment and manpower to complete the work not only provides 
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the contracting agency with a reasonable cost estimate, but fosters an understanding of 

how the job is to be constructed. Because previous bid information is not used in the 

actual cost approach method of esbmatmg, the engmeer's estimate is not affected by 

price fixing or other non-competitive bidding practices. 

The advantages of the actual cost approach method used to generate a fair price for the 

anticipated work are largely offset by the manpower and high level of discipline required 

to produce this type of estimate. The manpower required to produce an estimate using 

this approach can be five to ten times greater than the historical based estimate. 

Estimators must possess a strong background in construction techniques and equipment, 

equipment production rates, how much to adjust quotes from suppliers, etc., as well as 

quantity take-offs and pricing experience. 

The concept of historical bid based estimates is that by tracking the prior pricing pattern, 

one may accurately predict the prices that will be offered on future work. The greatest 

strength of this type of system is the economy of the method. The use of automated data 

systems counter the need for a large and well trained estimating staff. It has been said 

that a single estimator having a well designed system could fulfill the needs of a 

construction program of about $500,000,000 per year. A disadvantage of this system is 

that predicting prices is very sensitive to market behavior such as price fixing or 

complementary bidding. Also, historical bid based estimates may be insensitive to short­

term market conditions because the system is slow to react to changes in pricing trends. 

Another principal disadvantage of this method is that this system is not project specific. 

The historical data approach is based upon a typical project and can not address the 

unique problems that each project can produce. 

SUMMARY 

There were two objectives addressed during this study. The first was to study the 

procedures used by the Department's Estimating Staff to do an estimate and determine 

wherein the most probable error(s) in the process existed. The second objective was to 

compare the advantages and disadvantages of determining a fair price for a construction 

project versus predicting the low bid. 

Procedures used to generate construction cost estimates by the Estimating Staff of the 

Kentucky Department of Highways have been examined. Procedures used by the 
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Department's estimators are quite similar to those used by contractors. An actual cost 

approach is utilized to estimate the cost of each project. The Department's estimators 

have the ability to do careful, Lh01 ough, and accutaLe wot k. In pt epating the estirnate, 
the estimator generally breaks the project down into small units of similar work in 

accordance with a specific plan of construction. Each unit is then priced according to the 

expected productivity for the specific plan and site conditions associated with the project. 

It must be understood, however, that the estimated cost is never the actual cost because 

the cost estimate is made before the work is ever performed. The difference between the 

estimated cost and the actual cost depends upon many factors. 

Cost estimates for construction projects are based primarily on the estimator's knowledge 

of costs associated with labor, materials, equipment, overhead, and profit. Labor costs are 

often the most difficult to judge. If production rates for workers are underestimated, the 

engineer's cost estimate may be too high. Conversely, if labor production rates are 

overestimated, then the engineer's estimate will most likely be low. The costs of materials 

also vary. Last minute agreements between material suppliers and contractors or the 

effects of rising or falling markets on material prices may result in inherent errors in the 

engineer's cost estimate. Equipment costs are often easier to estimate. However, if the 

estimator does not precisely duplicate the lower bidder with regard to the cost of the 

equipment, either through rental costs, sinking fund costs, or depreciation costs, then the 

estimate may be skewed. Overhead costs include the cost of general overhead and the 

cost of general conditions. General overhead is the cost of doing business and includes 

all costs that cannot readily be charged to a specific job. General overhead costs of each 

contractor varies and usually will be a higher percentage for a very small contractor than 

for a very large contractor. General job condition costs include all costs which may readily 

be charged to the job but which cannot be charged to labor, materials, or equipment. 

Total overhead costs generally vary depending upon the kind of job, locality, and items 

included in the job. Estimating the cost of overhead requires judgment on the part of the 

estimator. A contractor's profit for a job is usually expressed as a percentage of the total 

estimated cost of the work. This percentage depends on the contractor's desire for work, 

what is considered reasonable, and what a contractor thinks is possible. Because of the 

uncertainty of the amount of profit a contractor is willing to accept in order to keep 

people and equipment working, there is always a chance that the estimator may 

overstate or understate the profit percentage when estimating construction costs. The 

Kentucky Department of Highways' Estimating Staff generates a construction cost 

estimate that is a reasonable and equitable price for an average contractor to complete 

the proposed work in an approved manner. The engineer's estimate is considered to be 

a fair price for the project. 
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Information relative to a number of projects awarded during the years 1987, 1988, and 

1989 were made available to the researcher by the Kentucky Department of Highways' 

�----�Estimating Staff. However, rt was obligatory to keep all data generic with regard Lo Lhe 
specific project and geographic area due to the sensitive nature of the data and the 

confidentiality of the engineer's estimate. Only a summation of the bids submitted and 

the engineer's estimates was obtained for available projects for the years 1987, 1988, and 

1989. The bid sum and engineer's estimate was categorized by contract type: bituminous 

contracts; bridge repair contracts; clean and paint bridge contracts; grade and drain 

contracts; mowing contracts; and, miscellaneous contracts. After the data were re­

arranged by contract type, data for bituminous contracts were sorted further according 

to the number of bids received for a project and within pre-determined ranges based on 

the engineer's cost estimate. The percent difference between the engineer's cost estimate 

and the contract bid amount was determined. The percent of the engineer's estimate 

within +/ - 10 percent of the low bid was examined. The uncertainty regarding the profit 

percentage a contractor will accept prompted an examination of the second lowest bid for 

those projects receiving two or more bids. Also, it was decided to compare the engineer's 

estimate to the average of the bids received for each project because typically, the 

engineer's estimate is generated for the average, or fiftieth percentile, contractor which 

will perform the work in an approved manner. 

Analyses performed on the data provided by the Department revealed that the engineer's 

estimates were within +/ - 10 percent of the low bid on more than 70 percent of the 

bituminous contracts which received only one bid for the work. However, when a second 

bid was submitted for bituminous work, the percent of the engineer's estimate within+/-

10 percent of the low bid was reduced drastically - - to at best 26 percent in 1988. At the 

same time, the percent of the engineer's estimates within +/ - 10 percent of the second bid 

was 46 percent. Obviously, the lack of competition among contractors for certain 

bituminous projects enabled the only bidding contractor to submit a bid which was higher 

than it would be had there been competition for the work. During the period studied, the 

Department received only one bid for nearly 58 percent (961 of 1,658) of the bituminous 

contracts awarded. Single-bid bituminous contracts awarded during the three-year study 

period amounted to approximately $152,358,113. The engineer's estimate for this 

bituminous work amounted to $155,311,322. The overall percent difference between the 

award amount and the engineer's estimate was a very low (-)1.9 percent. The engineer's 

estimate was within+/ - 10 percent of the low bid on 723 projects, or for 75 percent of the 

projects. This is well above the FHWA's accuracy criterion. 

22 



When a second bid or third bid was submitted to the Department, the affects of 

competition on the low bid were obvious. There were 697 bituminous contracts awarded 

durmg the three-year period which received multiple bids. 'Phose conttacts totaled 
$145,831,786. The engineer's estimates for this bituminous work totaled $189,596,924. 

The overall percent difference between the award amount and the engineer's estimate 

for these projects was (- )23. 1 percent. This indicates the low bid was, on average, 23.1 

percent below the engineer's estimate. The engineer's estimate was within +/-10 percent 

of the low bid on only 78 projects, or 11.2 percent of the projects. This is far below the 

prescribed FHWA accuracy criterion for the engineer's estimate. The low bid for 75 

percent of the bituminous projects having multiple bidders was more than 10 percent 

below the engineer's estimate. There were 335 bituminous contracts awarded during the 

three years in which only two bids were received for the work. The engineer's estimate 

was within +/ - 10 percent of the low bid on 58 of these 335 projects, or 17 percent. 

However, the engineer's estimate was within +/ - 10 percent of the second bid on 128 of 

these projects, or 38 percent. The remaining 362 bituminous projects had three or more 

bidders for the work. Only 20 of the engineer's estimates were within +/ - 10 percent of 

the low bid for those projects receiving three or more bids (six percent). When comparing 

the engineer's estimate to the average for bids, it was found that only 15 percent of the 

engineer's estimates were within +/ - 10 percent of the averaged bid. 
\ 

It is nearly impossible to comprehend the large difference between the engineer's 

estimate and the low bid for bituminous projects having multiple bidders. The 

Department must be paying more than necessary for those contracts having only a single 

bidder, or they are getting excellent reductions on those bituminous contracts where the 

competition is strong. When the engineer's estimate exceeds the low bid by more than 10 

percent, it would appear that a number of projects cannot be planned because the 

engineer's estimate serves as a crucial element in the budgetary planning and obligation 

process for Federal aid. 

The accuracy of the engineer's cost estimate when compared to the low bid for bridge 

repair work improved vastly during the three years studied. The percent of the engineer's 

estimates within +/ - 10 percent of the low bid improved from 19 percent in 1987 to 45 

percent in 1989. At the same time, the percent of the engineer's estimates within +/ - 10 

percent of the average of the bids increased from 28 percent in 1987 to 44 percent in 

1989. There were $29,938,713 awarded for bridge repair work during the three years. 

The engineer's estimate for this work totaled $30,877,439, a net difference of only (- )3.0 

percent. When the engineer's cost estimate is compared to the low bid for cleaning and 

painting bridge projects, the percent within +/ - 10 percent of the low bid improved from 
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25 percent in 1987 to 45 percent in 1989. The percent of the engineer's estimates within 

+/ - 10 percent of the average of the bids remained unchanged during the period. There 

were $5,745,649 awarded tor br1dge cleanmg and painting during the three years 

evaluated. The engineer's estimate for this work totaled $6,982,647, a'net difference of 

(- )17.7 percent. 

Grade and drain contracts involved the greatest expenditure per contract awarded by the 

Department. In 1987, monies spent on grade and drain contracts constituted 70 percent 

of all contract expenditures. Over the three-year study period, grade and drain contracts 

averaged 65 percent of the total contract amounts. The percent of the engineer's 

estimates within +/ - 10 percent of the low bid improved from 32 to 39. At the same time, 

the percent of the engineer's estimates within +/ - 10 percent of the average of the bids 

increased from 4 1  percent in 1987 to 56 percent in 1989. The average percent difference 

between the engineer's estimate and the award amount for grade and drain projects also 

improved, averaging (-)18.8 percent in 1987, (- )13.5 percent in 1988, and (- )4.5 percent 

in 1989. There were $733,892,681 awarded for grade and drain contracts during the 

three-year period. The engineer's estimate totaled $838,475,150, an average net 

difference of (- )12.5 percent. 

The engineer's estimates for mowing were not very accurate when compared to the low 

bids submitted for the work and the accuracy did not improve during the study period. 

During 1987, 13 mowing contracts were awarded. Eleven of the low bids for those 

contracts were more than 10 percent below the engineer's estimate while two low bids 

were more than 10 percent above the engineer's estimate. The average engineer's 

estimate for the 13 projects was $45,363 and the average of low bids was $32,648, a net 

percent difference of (- )28.0. In 1988, four mowing contracts were awarded. The low bid 

for each project was more than 10 percent above the engineer's estimate. The average for 

the engineer's estimate for the four projects was $30,000. The average low bid on the four 

projects was $40,992. This resulted in a net difference of (+ )36.4 percent. In 1989, the 

engineer's estimates for mowing work were similar to those in 1987. Of the 49 mowing 

contracts awarded during 1989, 39 contracts had low bids that were more than 10 

percent below the engineer's estimate. The average for the engineer's estimate for 

mowing contracts awarded in 1989 was $136,144. The average low bid on the 49 mowing 

contracts was $99,304. The percent difference between the engineer's estimate and the 

low bid was (- )27.1 percent. 

Contracts for work which could not be defined as bituminous, bridge repair, cleaning and 

painting ofbridges, grade and drain, or mowing were denoted as miscellaneous contracts. 
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The engineer's estimates for miscellaneous contracts improved significantly from 1987 

to 1989. The engineer's estimate was within +/ - 10 percent of the low bid for only 14 

percent of the projects during 1987 but increased Lo 60 pet cenL dut ing 1989. The 
engineer's estimate was within +/ - 10 percent of the average of the bids for 23 percent 

of the projects in 1987 and 70 percent of the projects in 1989. The total amount awarded 

decreased from just over $28 million in 1987 to about $8 million in 1989. There were 

$57,046,435 awarded for miscellaneous contracts during the three-year period. The 

engineer's estimate totaled $64,356,775, a net difference of (-)11.4 percent. 

CONCLUSIONS AND RECOMMENDATIONS 

It may be concluded that the Estimating Staff of the Kentucky Department of Highways 

does reasonably proficient work in estimating construction costs. Their accuracy and 

efficiency improved in most categories during the study period. Recent data released by 

the Federal Highway Administration show that the Department's staff have increased 

the accuracy of the engineering cost estimates. The percent of the engineer's estimates 

within +/- 1 0  percent of the low bid increased from 28 in 1987 to 50 in 1989. However, 

these percentages could not be verified using data supplied to the researcher by 

Department officials for this study. Data supplied by the Department established the 

percent of the engineer's estimates which were within +/ - 10 percent of the low bid to be 

38 in 1987, 47 in 1988 and 44 in 1989. 

The largest contract expenditure is for grade and drain work. Grade and drain contracts 

constituted approximately 70 percent of the total expenditures in 1987, 55 percent in 

1988, and 67 percent in 1989. The largest number of contracts are awarded for 

bituminous work which also comprises the second largest expenditure. In 1987, these two 

contract types combined to command approximately 91 percent of the total contract 

dollars awarded. The engineer's estimate was within +/ - 10 percent of the low bid for 43 

percent of all grade and drain, and bituminous projects awarded during 1987. However, 

the engineer's estimate was within+/ - 10 percent of the low bid for only 15 percent of the 

remaining contracts awarded in the remaining categories. During 1988, the grade and 

drain, and bituminous contracts again garnered 91 percent of the total contract dollars 

awarded. The engineer's estimate was within +/ - 10 percent of the low bid for 50 percent 

of these contracts. Of the contracts awarded in the other categories, the percent of the 

engineer's estimate within +/ - 10 percent of the low bid improved to 35. Grade and drain, 

and bituminous contracts controlled 92 percent of the total contract dollars awarded 
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during 1989. The percent of the engineer's estimate within +/ - 10 percent of the low bid 

was 44 for combined grade and drain, and bituminous contracts awarded in 1989. Of the 

contracts awarded m the other categor1es, the percent of the engineer's estimate witlmiiiTnr-----� 
+/ - 10 percent of the low bid increased to 41 .  This is illustrative of the improvement in 

the accuracy of the engineer's cost estimate made by the Estimating Staff. 

Overall, the Estimating Staff has significantly increased the percent of the engineer's 

estimates within +/ - 10 percent of the low bid. However, there are two contractual areas 

which, if improved upon, would ensure that the engineer's estimate satisfies FHWA 

accuracy criterion for the engineer's estimate. Those two areas are bituminous contracts 

having strong competition for the work and mowing contracts. 

Should the Department's Estimating Staff alter the process used to develop the cost 

estimate for a project when heavy competition is anticipated? Should the Estimating 

Staff try to predict what effect the competition will have on the bids for a project or try 

to predict the percentage profit a contractor is willing to take in order to keep work for 

a company? Probably not, but properly assessing the effect of competition on the bids 

submitted for bituminous projects would practically insure compliance with FHWA's 

accuracy criterion. The Department should utilize historical bid information obtained 

from departmental records to adjust the estimate in anticipation of strong competition. 

It is understood that it is difficult to estimate the cost of mowing. It is apparent that the 

engineer estimating mowing costs does not have an established working knowledge of all 

the details involved in mowing activities. This is most likely due to differences in mowing 

types and related specifications. It was observed in another research study that Contract 

Mowing Type-3 performed within each highway district, for example, often varied 

considerably. By definition, this activity should include all sickle, rotary and batwing 

mowing along with any slope mowing, litter removal, and hand trimming if necessary. 

Most contracts were found to include hand trimming but some did not. Most contracts 

excluded litter removal but some did not. Most contracts included slope mowing but in 

some contracts this was a separate bid item. Changes in the descriptions of the mowing 

activities and/ or more uniform specifications are suggested. 
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APPENDIX A 

Bituminous Projects 



� 

1 987 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

CONTRACT AMOUNT 
LESS THAN OR EQUAL TO $250,000 

BIDS WITHIN +/· 10% 
7.,. ��� � �  v BIOS > +  10% 

10% 

SINGLE BID: 290 TOTAL CONTRACTS 

1 987 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 
CONTRACT AMOUNT GREATER THAN $500,000 

BIOS WITHIN +/· 10% 
100% 

SINGLE BID: 8 TOTAL CONTRACTS 

1 987 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

CONTRACT AMOUNT 
GREATER THAN $250,00 

AND LESS THAN OR EQUAL TO $500,000 

/): '#:U±±) BIDS > + 10% 
4% 

BIDS WITHIN +/- 10% 
55% 

SINGLE BID: 22 TOTAL CONTRACTS 



c.:> 
0 

1 987 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

TWO BIDS: 1 09 TOTAL CONTRACTS 

7/') � ','..JJ BIOS;; 10% 

BIDS WITHIN +/- 10% 
"'" 

1 987 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS WrTHIN +/- 10% 
39% 

�til l II BIDS:; Hl% 

TWO BIDS: 1 09 TOTAL CONTRACTS 

1 987 BITUMINOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS < - 10% 
65% 

0:;) ;jj I l l  J BIDS;; "'" 

TWO BIDS: 1 09 TOTAL CONTRACTS 

BIDS WITHIN +/- 10% 
29% 

CONTRACT AMOUNT 

LESS THAN OR EQUAL TO $250,000 



co 
1-' 

1 987 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS < - 1� 
94% 

TWO BIDS: 1 8  TOTAL CONTRACTS 

BIDS WITHIN +/· 10% 
6% 

1 987 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS c - 10'% 

TWO BIDS: 1 8  TOTAL CONTRACTS 

BIDS WITHIN +/· 10% 
28% 

1 987 BITUMINOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS < - 10% 
89% 

TWO BIDS: 1 8 TOTAL CONTRACTS 

CONTRACT AMOUNT 

GREATER THAN $250,000 

BIOS WITHIN +/- 10% 
11% 



� 

1 987 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS< - 10% 
97% 

THREE OR MORE BIDS: 1 04  TOTAL CONTRACTS 

BIDS WITHIN +/· 10% 
3% 

1 987 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS > +  10% 
'" 

THREE OR MORE BIDS: 1 04  TOTAL CONTRACTS 

BIDS WITHIN +/· 10% 
12% 

1 987 BITUMINOUS CONTRACTS 
BI D AVERAGES VERSUS ENGINEER'S EST. 

BIDS< · 10% 
92% 

THREE OR MORE BIDS: 1 04  TOTAL CONTRACTS 

CONTRACT AMOUNT 

BIDS WITHIN +/- 10% 
8% 

LESS THAN OR EQUAL TO $250,000 



&5 

1 987 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS< - 10% 
100% 

THREE OR MORE BIDS: 9 TOTAL CONTRACTS 

1 987 BITUMINOUS CONTRACTS 
SECOND LOWEST BI D VERSUS ENGINEER'S EST. 

BIDS < - 10% 
100% 

THREE OR MORE BIDS: 9 TOTAL CONTRACTS 

1 987 BITUMINOUS CONTRACTS 
BI D AVERAGES VERSUS ENGINEER'S EST. 

BIDS < - 10% 
100% 

THREE OR MORE BIDS: 9 TOTAL CONTRACTS 

CONTRACT AMOUNT 

GREATER THAN $250,000 

AND LESS THAN O R  EQUAL TO $500,000 



c.o 
>!>-

1 987 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS < - 10% 
'""" 

THREE OR MORE BIDS: 7 TOTAL CONTRACTS 

1 987 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

THREE OR MORE BIDS: 7 TOTAL CONTRACTS 

BIOS WITHIN +/- 10% 
14% 

1 987 BITUMINOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS < - 10% 
100% 

THREE OR MORE BIDS: 7 TOTAL CONTRACTS 

CONTRACT AMOUNT 

GREATER THAN $500,000 



� 

1 988 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

CONTRACT AMOUNT 
LESS THAN OR EQUAL TO $250,000 

BIDS WITHIN +/· 10% 
78% 

SINGLE BID: 31 1 TOTAL CONTRACTS 

BIDS < - 10% 
15% 

BIDS > +  10% 
7% 

1 988 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 
CONTRACT AMOUNT GREATER THAN $250,000 

BIOS WITHIN t/- 10% 
78% 

BIDS < - 10% 
16% 

�;t:t I I !! BIDS;; 10% 

SINGLE BID: 37 TOTAL CONTRACTS 



� 

1 988 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS <. - 10% 

TWO BIDS: 1 00  TOTAL CONTRACTS 

/: 'J I I LJJ BIDS > +  10% 7 ; > 2% 

BID: BIDS WITHIN +/- 10% 
26% 

1 988 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

� 8105 > + 10% 
8% 

TWO BIDS: 1 00  TOTAL CONTRACTS 

1 988 BITUMINOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

TWO BIDS: 1 00 TOTAL CONTRACTS 

:7) WJ:// BIDS
;,: 

10% 

BIDS WITHIN +/- 10% 
38% 

CONTRACT AMOUNT 

LESS THAN OR EQUAL TO $250,000 



"' 
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1 988 BITUMINOUS CONTRACTS 
LOW Bl D VERSUS ENGINEER'S EST. 

BIDS< · 10% 
92% 

TWO BIDS: 1 2  TOTAL CONTRACTS 

BIDS WITHIN +/- 10% 
8% 

1 988 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS< - 1� 

� BIDS WITHIN +/- 10% 
25% 

TWO BIDS: 1 2  TOTAL CONTRACTS 

1 988 BITUMINOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS <. - 1Mb 

P. BIDS WITHIN +/- 10% 
25% 

TWO BIDS: 1 2 TOTAL CONTRACTS 

CONTRACT AMOUNT 

GREATER THAN $250,000 
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1 988 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS< · 10% 
92% 

BIDS WITHIN +/- 10% 
8% 

THREE OR MORE BIDS: 1 1 4  TOTAL CONTRACTS 

1 988 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS > +  10% 
1% 

BIDS WITHIN +/· 10% 
13% 

THREE OR MORE BIDS: 1 1 4  TOTAL CONTRACTS 

1 988 BITUMINOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS > +  10% 
1% 

BIDS WITHIN +/· 10% 
17% 

THREE OR MORE BIDS: 1 1 4 TOTAL CONTRACTS 

CONTRACT AMOUNT 

LESS THAN OR EQUAl TO $250,000 



115 

1 988 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS < - 10% 
100% 

THREE OR MORE BIDS: 8 TOTAL CONTRACTS 

1 988 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS < - 10% 
100% 

THREE OR MORE BIDS: 8 TOTAL CONTRACTS 

1 988 BITUMINOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS < - 10% 
100% 

THREE OR MORE BIDS: 8 TOTAL CONTRACTS 

CONTRACT AMOUNT 

GREATER THAN $250,000 

AND LESS THAN OR EQUAL TO $500,000 
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1 988 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS< - 10% 
92% 

THREE OR MORE BIDS: 1 3  TOTAL CONTRACTS 

BIDS WITHIN +/- 10% 
""' 

1 988 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

THREE OR MORE BIDS: 1 3  TOTAL CONTRACTS 

BIDS WITHIN +/- 10% 
15% 

1 988 BITUMINOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

THREE OR MORE BIDS: 1 3  TOTAL CONTRACTS 

BIDS WITHIN +/- 10% 
15% 

CONTRACT AMOUNT 

GREATER THAN $500,000 



� 
I-' 

1 989 BITUMINOUS CONTRACTS 
LOW BI D VERSUS ENGINEER'S EST. 

BIOS WITHIN +/- 10% 
73% 

CONTRACT AMOUNT 
LESS THAN OR EQUAL TO $250,000 

� BIDS;; 10% 

SINGLE BID: 221 TOTAL CONTRACTS 

1 989 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 
CONTRACT AMOUNT GREATER THAN $500,000 

BIDS WITHIN +/- 10% 
71% 

BIDS< - 10% 
12% 

�BIDS > + 10% �I 17% 

SINGLE BID: 1 7  TOTAL CONTRACTS 

1 989 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

CONTRACT AMOUNT 
GREATER THAN $250,00 

AND LESS THAN OR EQUAL TO $500,000 

BIDS WITHIN +/· 10% 
69% �tiii i iY BIDS > +  10% 

13% 

SINGLE BID: 55 TOTAL CONTRACTS 



tt; 

1 989 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

� 8108 > + 10% 
4% 

BIDS WITHIN +/- 10% 
12% 

TWO BIDS: 75 TOTAL CONTRACTS 

1 989 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS< - 11W. 

�BIDS > + 10% � 16% 

BID 

TWO BIDS: 75 TOTAL CONTRACTS 

1 989 BITUMINOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS < - 10% 

TWO BIDS: 75 TOTAL CONTRACTS 

/) lJ::/ / / / // BIDS > +  10% 
5% 

BIDS WITHIN +/- 10% 
27% 

CONTRACT AMOUNT 

LESS THAN OR EQUAL TO $250,000 



� 

1 989 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS < · 10'3b 
100% 

TWO BIDS: 21 TOTAL CONTRACTS 

1 989 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIOS < - 1Mb 

TWO BIDS: 21 TOTAL CONTRACTS 

BIDS WITHIN +/- 10% 
29% 

1 989 BITUMINOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS< - 10% 
95% 

TWO BIDS: 21 TOTAL CONTRACTS 

CONTRACT AMOUNT 

GREATER THAN $250,000 

BIOS WITHIN +/- 10% 
5% 



:t: 

1 989 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS< · 10% 
92% 

THREE OR MORE BIDS: 89 TOTAL CONTRACTS 

BIDS WITHIN +/· 10% 
8% 

1 989 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS > +  10% 
1% 

BIDS WITHIN +/· 10% 
21% 

THREE OR MORE BIDS: 89 TOTAL CONTRACTS 

1 989 BITUMINOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS < .  10% 

BIDS > +  10% 
1% 

IP BIDS WITHIN +/· 10% 
24% 

THREE OR MORE BIDS: 89 TOTAL CONTRACTS 

CONTRACT AMOUNT 

LESS THAN OR EQUAL TO $250,000 



� 

1 989 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS < - 10% 
100% 

THREE OR MORE BIDS: 13 TOTAL CONTRACTS 

1 989 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS< - 10% 
92% 

THREE OR MORE BIDS: 1 3  TOTAL CONTRACTS 

BIDS WITHIN +/- 10% 
"" 

1 989 BITUMINOUS CONTRACTS 
BI D AVERAGES VERSUS ENGINEER'S EST. 

BIDS < - 10% 
92% 

THREE OR MORE BIDS: 1 3 TOTAL CONTRACTS 

CONTRACT AMOUNT 

GREATER THAN $250,000 

BIDS WITHIN +/- 10% 
"" 

AND LESS THAN OR EQUAL TO $500,000 



� 

1 989 BITUMINOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS< - 10% 
100% 

THREE OR MORE BIDS: 5 TOTAL CONTRACTS 

1 989 BITUMINOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

THREE OR MORE BIDS: 5 TOTAL CONTRACTS 

BIDS WITHIN +/- 10% 
20% 

1 989 BITUMINOUS CONTRACTS 
BI D AVERAGES VERSUS ENGINEER'S EST. 

BIDS WITHIN +/- 10% 
40% 

THREE OR MORE BIDS: 5 TOTAL CONTRACTS 

CONTRACT AMOUNT 

GREATER THAN $500,000 



APPENDIX B 

Bridge Repair Projects 



� 

1 987 BRIDGE REPAIR CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIOS<: �  10%. 
=" 

BIOS WITHIN +/- 10% 
19% 

62 TOTAL CONTRACTS 

BIOS > + 10% 
18% 

1 987 BRIDGE REPAIR CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS WITHIN +/· 10% 
16% 

50 TOTAL CONTRACTS 

BIDS > +  10% 
44% 

1 987 BRIDGE REPAIR CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIOS WITHIN +/· 10% 
28% 

50 TOTAL CONTRACTS 

BIDS > +  10% 
40% 

ALL CONTRACTS INCLUDED 



� 

1 988 BRIDGE REPAIR CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

47 TOTAL CONTRACTS 

BIOS > +  10% 
23% 

1 988 BRIDGE REPAIR CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

43 TOTAL CONTRACTS 

BIDS > +  10% 
44% 

1 988 BRIDGE REPAIR CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

43 TOTAL CONTRACTS 

BIDS >+  10% 
47% 

ALL CONTRACTS INCLUDED 



� 

1 989 BRIDGE REPAIR CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS WITHIN +/· 10% 
45% 

49 TOTAL CONTRACTS 

BIDS > +  10% 
24% 

1 989 BRIDGE REPAIR CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

41 TOTAL CONTRACTS 

BIDS > +  10% 
48% 

BIOS< - 10% 
15% 

1 989 BRIDGE REPAIR CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

41 TOTAL CONTRACTS 

BIDS > +  10% 
44% 

BIDS< - 10% 
12% 

ALL CONTRACTS INCLUDED 



APPENDIX C 

Clean and Paint Bridge Projects 



� 

1 987 CLEAN AND PAINT BRIDGES CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS< - 10 

8 TOTAL CONTRACTS 

� BIOS WITHIN +/· 10% 
25% 

1 987 CLEAN AND PAINT BRIDGES CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS < - 10% 
50% 

8 TOTAL CONTRACTS 

BIOS > +  10% 
25% 

1 987 CLEAN AND PAINT BRIDGES CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS WITHIN +/- 10% 
13% 

8 TOTAL CONTRACTS 

BIDS > +  10% 
25% 

All CONTRACTS INCLUDED 



� 

1 988 CLEAN AND PAINT BRIDGES CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS > +  10% 
64% 

1 4  TOTAL CONTRACTS 

1 988 CLEAN AND PAINT BRIDGES CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

1 4  TOTAL CONTRACTS 

BIOS > + 10% 
50% 

1 988 CLEAN AND PAINT BRIDGES CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

1 4 TOTAL CONTRACTS 

BIDS > +  10% 
43% 

All CONTRACTS INCLUDED 



� 

1 989 CLEAN AND PAINT BRIDGES CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS WITHIN +/- 10% 
45% 

9 TOTAL CONTRACTS 

BIDS > +  10% 
22% 

1 989 CLEAN AND PAINT BRIDGES CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

8 TOTAL CONTRACTS 

BIDS > +  10% 
50% 

1 989 CLEAN AND PAINT BRIDGES CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIOS > + 10% 
62% 

8 TOTAL CONTRACTS 

ALL CONTRACTS INCLUDED 



APPENDIX D 

Grade and Drain Projects 



01 
"' 

1 987 GRADE AND DRAIN CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

158 TOTAL CONTRACTS 

��;1:1 II II BIDS� 10% 

BIDS WITHIN +/- 10% 
32% 

1 987 GRADE AND DRAIN CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS WITHIN +/· 10% 
42% 

1 47 TOTAL CONTRACTS 

- 8108 > + 10% 
13% 

1 987 GRADE AND DRAIN CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

8?mer l BIDS > +  10% 
13% 

147 TOTAL CONTRACTS 

ALL CONTRACTS INCLUDED 



01 
-..:] 

1 988 GRADE AND DRAIN CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

1 03 TOTAL CONTRACTS 

/)Jm±Jjj BIDS > +  10% 
4% 

BIOS WITHIN +/- 10% 
37% 

1 988 GRADE AND DRAIN CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

101 TOTAL CONTRACTS 

�AU I l l �  BIDS > + 10% 
9% 

1 988 GRADE AND DRAIN CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS WITHIN +/· 10% 
45% 

101 TOTAL CONTRACTS 

� BIDS > + 10% 
11% 

All CONTRACTS INCLUDED 



� 

1 989 GRADE AND DRAIN CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS WITHIN +/- 10% 
39% 

1 57 TOTAL CONTRACTS 

�tll l l l ll BIDS > +  10% 8% 

1 989 GRADE AND DRAIN CONTRACTS 
SECOND LOWEST BID VERSUS ENGI NEER'S EST. 

1 51 TOTAL CONTRACTS 

�li l lY 8108 > + 10% 
12% 

1 989 GRADE AND DRAIN CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS WITHIN +/- 10% 
56% 

151 TOTAL CONTRACTS 

�8105 > + 10% 
� 1 17% 

ALL CONTRACTS INCLUDED 



APPENDIX E 

Mowing Projects 



� 

1 987 MOWING CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

�8108 > + 10% � 15% 

1 3  TOTAL CONTRACTS 

1 987 MOWING CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS < - 1Mb 
"" 

1 0 TOTAL CONTRACTS 

� 8105 > + 10% 
10% 

BIDS WITHIN +/- 10% 
20% 

1 987 MOWING CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS < - 10% 
"" 

1 0  TOTAL CONTRACTS 

� 8105 > + 10% 
10% 

BIDS WITHIN +/- 10% 
20% 

All CONTRACTS INCLUDED 



0> 
...... 

1 988 MOWING CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS > +  10% 
100% 

4 TOTAL CONTRACTS 

1 988 MOWING CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS > +  10% 
100% 

4 TOTAL CONTRACTS 

1 988 MOWING CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS > +  10% 
100% 

4 TOTAL CONTRACTS 

ALL CONTRACTS INCLUDED 



� 

1 989 MOWING CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

49 TOTAL CONTRACTS 

� BIDS > + 10% 
8% 

BIDS WITHIN +/- 10% 
12% 

1 989 MOWING CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS WITHIN +/- 10% 
24% 

29 TOTAL CONTRACTS 

BIOS < - 10% 
48% 

BIDS > +  10% 
28% 

1 989 MOWING CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS WITHIN +/· 10% 
28% 

29 TOTAL CONTRACTS 

BIDS > +  10% 
27% 

All CONTRACTS INCLUDED 



APPENDIX F 

Miscellaneous Projects 



a> 
.,.. 

1 987 MISCELLANEOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

100 TOTAL CONTRACTS 

7-J � I)Jd BIDS;.; 10% 

BIDS WITHIN +/· 10% 
14% 

1 987 MISCELLANEOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS< - 10% 

96 TOTAL CONTRACTS 

'.7:fY;[J.J 81 OS > + 1 0% 
2% 

BIDS WITHIN +/· 10% 
26% 

1 987 MISCELLANEOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS< - 10% 
'" 

96 TOTAL CONTRACTS 

lP. 
>7')4-JJ II BIDS;.,: 10% 

BIDS WITHIN +/- 10% 
23% 

ALL CONTRACTS INCLUDED 



g; 

1 988 MISCELLANEOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

BIDS WITHIN +/- 10% 
42% 

1 1 6  TOTAL CONTRACTS 

� 8108>+ 10% 
5% 

1 988 MISCELLANEOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

� 8105> + 10% 
� 13% 

1 1 4 TOTAL CONTRACTS 

1 988 MISCELLANEOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

1 1 4  TOTAL CONTRACTS 

�8105> + 10% �I 16% 

ALL CONTRACTS INCLUDED 



Ol 
Ol 

1 989 MISCELLANEOUS CONTRACTS 
LOW BID VERSUS ENGINEER'S EST. 

58 TOTAL CONTRACTS 

7') > I  I '4:1 BIDS > +  10% ) ) 2% 

1 989 MISCELLANEOUS CONTRACTS 
SECOND LOWEST BID VERSUS ENGINEER'S EST. 

BIDS WITHIN +/· 10% 
61% 

56 TOTAL CONTRACTS 

�8108> + 10% � 16% 

1 989 MISCELLANEOUS CONTRACTS 
BID AVERAGES VERSUS ENGINEER'S EST. 

BIDS WITHIN +/- 10% 
70% 

56 TOTAL CONTRACTS 

�8108> + 10% � 16% 

ALL CONTRACTS INCLUDED 


