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Introduction

Intentions of the Software

Reliable and accurate cost estimates are critical to a successful highway improvement program. This is
particularly true for the Wisconsin Department of Transportation (WisDOT) Major Highway Program
where cost overruns have significant impacts and consequences on other projects in the program. An
emphasis and priority for The Majors Program is to focus on estimating, managing and controlling costs
of projects. Since projects in the Majors Program must be enumerated by the Legislature and Governor,
the total project cost must be estimated, not just the construction or let costs. This estimating process
occurs very early in the project development process when cost estimates are most difficult since
relatively few project design details have been finalized and many assumptions still form the basis of the
estimate.

The Cost Estimating Software was developed to assist in preparing accurate total project cost estimates.
It is anticipated that the tool will be used throughout a project’s evolution, especially at the conceptual
stage, and then again for the final environmental document estimate (20% to 30% design). It is this EIS
estimate that will then also be used when the project is submitted to the TPC for enumeration. Accurate
conceptual estimates are critical because they are the basis on which funding decisions are made and
they form the baseline budget to which all future costs are managed against. The approach is based
upon a combination of historical bid data for major roadway items whose quantities can be estimated
early in the development process and historical percentage for other major components of the project
through allowance and contingency factors.

The Cost Estimating Software was created to provide statewide uniformity and consistency in the
estimating process and in communicating the results. It also provides a method for allocating project
costs over the full project development and delivery timeframe. Additionally it provides a format for
documenting the basis of the estimate, the assumptions made and calculations done. It also can be
used to track the cost impacts from changes that are made to the project throughout the development
process. This software is designed to allow the estimator to develop the project estimate in a
systematic step by step manner. It is not, however, a manual on how to do basic cost estimating for
highway projects. The flowchart shown in Figure 1 describes the overall methodology and process for
developing the estimate and a brief description of each step in the process follows:

Step 1 - Project Information, Scope, Location and Site Characteristics: This step involves

gathering information about the project, including the location, length, type of project, scope
details, design parameters and broad design assumptions upon which the estimate is based.

Step 2 - Major Roadway Quantities: At 30% design complete, proposed roadway alignment and

structural sections allow the determination of major roadway quantities with reasonable
accuracy. Such quantities include earthwork, pavement, base and sub-base, barrier wall, curb
and gutter, and pavement removal.




Step 3 - Major Roadway Item Cost Estimate: The Major Roadway Item Cost Estimate is

produced by multiplying the calculated major roadway item quantities times estimated unit
costs. Estimated unit costs are based on past bid prices obtained from historical databases and
adjusted as needed based upon project conditions.

Step 4 - Allowance Factors: Allowance Factors are used to estimate the cost of a group or

collection of items whose quantities are not sufficiently detailed at this stage for unit price cost
estimating. Allowance percentages are multiplied times the Major Roadway ltem subtotal cost
to produce the allowance items costs. The allowance percentages are predetermined and input
automatically based upon the project type and the degree of certainty selected

Step 5 - Specialty Construction Costs: When historical data or historic bid cost based
procedures exist, construction costs for specific items unique to the individual project are

estimated using parametric methods. Parametric methods, for example, can be used when cost
data is available for square footage of bridges, square footage of retaining walls, sign bridges,
and signalized intersections. When historical costs do not exist, costs are estimated using a cost
based system where a contractor’s labor, equipment, materials, overhead and profit are
estimated for completing the work.

Step 6 - Base Construction Cost Estimate: The Base Construction Cost Estimate (BCCE) is the
sum of the subtotals obtained from steps 3 to 5, and represents the estimate for the
construction cost of the project.

Step 7 — Apply Scope Change and Delivery Allowance Items: \When preparing estimates at this
stage of the development process there are uncertainties as to final scope, design changes,

influence of community interests, site conditions, construction methods, etc. The Scope Change
Allowance is calculated as a percentage of the calculated BCCE, and then Scope Change
Allowance and BCCE are added up to give the Estimated Contract Let Amount (ECLA). The other
allowances are estimated by a markup that is applied to the ECLA and are calculated by
multiplying allowance factors times the ECLA. The allowance percentages are predetermined
and input automatically based upon the project type selected in Step 1.

Step 8 - External Costs: External costs are those that compensate third parties for project

impacts. Real estate, cost of relocating utilities, and Jurisdictional Transfer cost are the most
common items. Real estate costs should include costs for acquisition, easements, relocation,
demolition and administration. These costs are estimated using guidance provided in the Real
Estate Manual.

Step 9 - Base Project Cost Estimate: The Base Project Cost Estimate is the sum of the subtotals
obtained from the previous steps, and represents the total cost of the project as developed by

the design team prior to the project risk analysis being performed.

Step 10 - Project Risk Evaluation: The project risk evaluation consists of two parts; (1) an

independent, systematic review and validation of the base cost estimate, and (2) a risk




assessment to identify risks that could drive up project costs. The process examines how risks
can be lowered and cost vulnerabilities managed. Different cost risks are identified and an
assessment is made as to the likelihood of the risk occurring and the impact of the risk should it
occur. Adjustments are then made to the cost estimate based upon recommendations given in
order to account for the potential project risks.

Step 11 - Apply Risk Adjustments: Cost estimates for risks identified during the risk evaluation
workshop are recorded and summed to provide a subtotal of how the various risks impact the

total estimate.

Step 12 — Current Year Total Project Cost Estimate: The risk item total is added to the Base

Project Cost Estimate to give the Current Year Total Project Cost Estimate.

Step 13 — Apply Inflation Factors: Separate inflation factors can be selected for design,

construction and real estate. These inflation factors are then applied to the respective portions
of the total cost (design, construction, real estate), and then the three parts are added together
to provide a cost estimate for each year of the planned expenditure.

Step 14 - Conceptual Total Cost Estimate: The Conceptual Total Cost Estimate is the total cost

of the project that can reasonably be expected if the project materializes and is delivered as
planned.

Step 15 - Analyze Construction Bids and Project Costs: As additional construction projects are

completed, the unit costs for major roadway items need to be included in the historical bid
databases so that future cost estimates reflect the most current cost information. Bid costs also
need to be broken down for the various allowance categories and the allowance factors
updated. At the conclusion of a project, actual total project costs need to be analyzed through a
feedback loop in order to reevaluate allowance factors. This analysis will allow the prognostic
accuracy of this tool to improve over time and better reflect actual project history. This, in turn,
will improve the cost estimating process.
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Figure 1: Cost Estimating Flowchart




Scope of the Manual

This manual is intended for use by the estimator when forming a conceptual estimate at or before the
30% design complete stage in the project. Once the conceptual estimate has been reported to the
Transportation Projects Commission (TPC), the estimate should be saved and no longer changed.

This manual is meant to facilitate the creation of an accurate estimate of project costs through use of a
systematic process and spreadsheet to capture quantities, unit prices and lump sum amounts known at
the conceptual stage of the project. The software will use these numbers to generate a total project
cost estimate and then report them out in a format for submittal to the Bureau of State Highway
Programs. The manual also provides definitions of the quantities to be estimated to help the user
understand where certain materials should be accounted for in the software program. Though the
definitions are available as a guide, the estimator should understand the estimating process in sufficient
detail to ensure that items are only accounted for once and that double counting does not occur.

Instructions for updating the software or for conducting a risk assessment are not included here. If you
are interested in updating the software program, see the “Estimating Software Update Manual”.

Estimating Instructions

1. Project Information
a. Open the “Estimator Spreadsheet” excel file.
b. Inrows 2 through 5, provide the Project I.D., Highway, Project Title, and Project Limits in
the designated areas.
**Note: The Project Title should be consistent with that shown on the Project
Summary Screen in FIIPS.
c. Inrows6 and 7, there are three dropdown menus shown below.




Dropdown Menus

A C D E
1 Wisconsin Depart of Transportation
2 Project .D.
3 Highway
4 Pro. Description
5
6 Project Type Insert hd Topograj Insert v
7 roject Duratior Insert hd Soil Type Insert v

Al bl
a Current Ye ion
Star‘.t Preliminary End Construction
9 . Design
10 Project Scope
bl

11 Project Assumptions
12 |ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE Total
13
14 MAJOR ROADWAY ITEMS A
15 Removing Pavment A Insert . 30 ) 50
16 | Barrier Wall A Insert - 50 ) 80
17 |Curb & Gautter ] Insert - 50 ) 50
18 |Farthwork h Insert ST $0 N 50

Pro. Description

In the Project Type menu, choose rural, suburban, urban, or rural/suburban.
For a description of each choice, hover your mouse over the cell that says

Project Type and a description will appear as shown below.

**Note: Similar comments with information about the cell will appear
when hovering over any cell with a red triangle in the top, right corner.

Project Limits

Project Type Inser|

Project Duratior Inser|

Current Year

Start Preliminary
| Design

UNIT

Rural (R}

A rural cross section is defined as a section in which no curb and gutter will be used on
the typical cross section. If a median is required it will be a normal ditch section without
curb and qutter.

Suburban (S):

A suburban cross section is defined as a section in which 3@ madian is required and curb &
gutter will be used on it but not on the outside shoulder of the typical cross section
Urban (U):

An urban cross section is defined as a section in which curb and il be used on the median
areas, if required, and the outside shoulders of the typical cross section location.
Rural/Suburban (R/S):

& Rural/Suburban project is defined as a rural cross section that is used in a developed or
developing urban or suburban type area.

Choose Gentle, Moderate, or Severe in the Topography dropdown menu.
Descriptions of the choices can be found by hovering over the cell that says
Topography. Select the terrain type that generally describes the overall

project.

Choose Course-grained or Fine-grained in the Soil Type dropdown menu.
Descriptions of the choices can be found by hovering over the cell that says



Soil Type. Select the soil type that generally describes the overall project
soil type.

iv.  The Project Duration box should be left alone. It will automatically fill in
when dates are entered later in the program.

d. Rows 8 and 9 require key dates.

i. Current Year: The current year tells the program for which year the unit costs
are calculated. If at any point in time the current year is changed, all unit prices
must be updated to reflect the change and the costs expected in this new
“current year”.

**Note: Itis the responsibility of the estimator to bring unit costs to the
correct year. This can be done using Construction Cost Indexes (CCl), inflation
rates, or other methods.

ii. Start Preliminary Design/Start Construction/End Construction: These dates
should be entered as the four-digit fiscal year only (e.g. 2018). Do NOT enter a
month or day.

e. InRows 10 and 11, there are cells titled Project Scope and Project Assumptions. Clicking
on these cells will take you to a separate tab that allows you to input details specific to
the estimate. Fill these in by following the description in the comment box, visible when
you hover over the title cell.

**Note: These tabs are very important because they describe exactly what is being
estimated. The more explicit you are in these tabs, the easier it will be to understand
and review your estimate.

The scope statement should be in sufficient detail to identify what work is to be done
and what is not to be done. Topics such as the project limits, number of lanes, locations
of interchanges, bike and pedestrian accommodations, utility relocations, railroad
issues, access and frontage road considerations, level of Community Sensitive Design
(CSD) effort are things that should be documented in the project scope. A well defined
scope also provides a means for evaluating the impact of any proposed scope changes.
The assumptions made in developing the conceptual estimate also need to be identified
and documented so that they can be conveyed to others working on the project and to
those who may review and update the cost estimate. A good guide is provided in the
Facilities Development Project Scoping Document:
http://roadwaystandards.dot.wi.gov/standards/fdm/03-05-003att.pdf. Assumptions
made for developing cost estimates for major roadway items, structures, and special

construction items are to be documented on spreadsheets for those items. Major
corridor assumptions such as the corridor alignment option, types of interchanges,



http://roadwaystandards.dot.wi.gov/standards/fdm/03-05-003att.pdf

f.

inclusion of ITS/FTMS, locations of major bridges, etc. should be documented here to
provide an overview of what is the basis of the conceptual estimate.

Click the green Program tab along the bottom of the screen (see figure below) to get

back to the main worksheet.

Program Tab

In Row 10, to the right of Project Scope, there is an input cell for Alternative #. This cell
can be used if you are comparing alternatives for which the Project Scope and/or
Assumptions differ. If multiple alternatives exist, number each and highlight any

differences in the Scope or Assumptions sections.
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Estimating Major Roadway Quantities and Costs

A historical bid-based approach is used to estimate the costs of the Major Roadway Items. With this
approach historical unit costs are applied to units of work for the Major Roadway Items to
determine a total cost for the specific item. The unit cost data to be used for this estimate can be
gotten from a variety of sources where bid prices from prior WisDOT projects are gathered and
summarized. These prices should then be modified or adjusted to reflect current prices (inflated to
current time) and project conditions. Sources of historical cost data include:

e Bid tabs from similar projects

e Regional historical databases

e Statewide Average Unit Price List
e Trns*port Estimator

e Bid Express

It is recommended that the project design team utilize either Trns*port Estimator or Bid Express as a
starting point to develop the unit prices and then verify the price by comparing it to one of the other
referenced data sources. The Wisconsin Construction Cost Index provides another source of
information for examining trends and adjusting costs to the current year.

The Trans*port Estimator software uses statistical methods to generate unit item prices from the
historical bid tabs that are updated quarterly by WisDOT. The factors that are accounted for in the
software generated prices are: county, location, time of year, and quantity. The graphical
relationship of price and quantity available in Estimator allows the user to view the volatility of each
item and that can be useful for adjusting the unit prices. One of the drawbacks to this tool,
however, is that the user is unable to view the number of data points or the types of projects used
in the statistical model.

Bid Express is a commercial product that provides a searchable database of WisDOT bid tabs
through an online website. The database is updated monthly and maintained by an external
company. The web based database allows users to sort and search for item prices by name, item
number, county, quantity, price, contract ID, and letting date.

The drawback to using this data source is that project descriptions are not included in the database
and knowledge of past projects is needed if the user wants to identify items from projects with
similar construction characteristics. A review of past project Ads can help in locating similar projects
and project ID’s.

The Statewide Average Unit Price List contains 3-years of average unit prices for standard bid items.
The average unit price is based upon all projects using the item on contracts let in the fiscal year.
This information is available on WisDOT HCCI website at
http://roadwaystandards.dot.wi.gov/hcci/bid-letting/index.shtm.

11
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2. Pavement Worksheet
The next step in estimating a project is to fill in the pavement worksheet. To view the pavement
worksheet, click on the pavement tab at the bottom of the workbook as shown below.

Pavement Tab

Figure 5
Preliminary design data should be used to fill in the pavement tables on the worksheet.

Filling in the pavement worksheet:

a. Lines 2, 3, 4, and 5 will fill in automatically once project information is entered into the
program sheet.

b. Inthe pavement tables, there is space to provide pavement information for the
mainline, system ramps, service ramps, crossroads, frontage roads, and local roads.

12



Break each of these sections into logical segments. Provide a description and segment
title for each.

c. For each segment, include expected square footage of pavement removal and new
pavement and linear footage of barrier wall and curb & gutter. Quantities for alternate
routes, permanent pavement on detour routes, and other permanent upgrades done
for the project need to be included in these quantities as well. For a description of what
to include with each item, either hover over the item name on the pavement worksheet
or see the definitions table in Appendix A.

**Note: Appendix A provides a description of items to be included in each quantity. Do not include
Jurisdictional Transfers in the pavement worksheet. There is a separate worksheet for JT costs.

3. Structures Worksheet
The structures worksheet should be filled in to provide the program with the expected structural
guantities. To view the structures worksheet, click on the structures tab at the bottom of the

workbook as shown below.

Figure 5 Structure Tab

13



Filling out the structure worksheet:

a. Like inthe pavement worksheet, lines 2, 3, 4, and 5 will fill in automatically once project
information is entered into the program sheet, and there is space to provide structure
information for the mainline, system ramps, service ramps, crossroads, frontage roads,
and local roads.

b. Break each of these sections into logical segments. Provide a description and segment
title for each.

c. For each segment, include expected square footage or linear footage of bridge removal,
new bridge (single and multi level), new retaining wall, new noise wall, new box culvert,
sign bridge cantilever, MSE wall, and secant walls into the appropriate cell. Fora
description of what to include with each item, either hover over the item name on the
structures worksheet or see the definitions table in Appendix A. Historical costs for
various types of structures can be found in the LFRD Bridge Manual.
(http://on.dot.wi.gov/dtid bos/extranet/structures/LRFD/LRFDManualindex.htm).

Costs are tabulated by square foot of bridge deck and retaining wall face or length of
culverts and multiplied times the historical average unit prices. Contact the Bureau of
Structures for assistance in developing estimates or for questions regarding unique

structures where no historical data exists.

**Note: Appendix A provides a description of items to be included in each quantity. Do not
include Jurisdictional Transfers in the structures worksheet. There is a separate worksheet for JT
costs.

4. Other Quantities
After completion of the pavement and structures worksheets, many of the required quantities
in the Program worksheet will be filled in automatically. However, there are still a few
guantities that require user input.

To begin this process, click on the green Program tab.
Filling in other quantities:

a. Under Major Roadway Items, the user should provide estimated quantities for
Earthwork and Signalized Intersections in the bold-orange spaces.

i Earthwork should include all types of excavation (common, marsh, rock,...),
borrow, EBS, etc. A worksheet is provided for documenting earthwork
guantities under the Earthwork Tab and it is suggested that output from the
automated design software package be copied onto this worksheet.

ii.  Signalized intersections should be counted and the total number of
intersections entered into the quantity cell. No worksheet tab has been created
for signalized intersections however one can be created and added to the file if
it is warranted.

14
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12 | ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE Total
13
14 MAJOR ROADWAY ITEMS

15 Removing Pavment A Insert - $0 ) $0
16 | Barrier Wall A Insert =" 50 ) 50
17 Curb & Gutter A Insert = 30 ) 30
18 Earthwork A Insert 50 ) 50
19 Signalized Intersections A Insert $0 $0
20 Pavement, Base & Subbase

21| Mainline Insert - 50 ) 50

Insert earthwork and signalized intersection quantities here

5. Allowance Items
Allowance item costs represent contract items whose quantities are not easily estimated at this
point in the design and are therefore estimated automatically by the software as a percentage
of the Major Roadway Items cost. All the user must do in this section is selecting an appropriate
certainty factor from the dropdown menu shown below.

Certainty Factor Drop-box

24
30
3
32 % of MRS 11% $0
33 % of MRS 8% $0
34 % of MRS 1% 50
35 % of MRS 26% 50
36 |[SIGNING/MARKING % of MRS 3% 50
37 TRAFFIC CONTROL & STAGING A % of MRS 4% 50
38 |ITS/ FIMS % of MRS 0% $0
39

40 Allowance Subtotal $0

When choosing a certainty factor, the user should understand that he or she is choosing the
likelihood of overestimating the cost of the project. In general, WisDOT prefers to slightly
overestimate projects at the conceptual stage to ensure proper funds are available. The
certainty factor allows the user to manipulate the estimate to make it more or less likely that
the project will be overestimated. For example, choosing a 95% certainty factor means that 95
out of 100 estimates prepared in this way will be overestimated while choosing a 90% certainty
factor means that only 90 out of 100 estimates prepared in this way will be overestimated.

6. Unit Prices
A historical bid-based approach is used to estimate the costs of the Major Roadway Items. The
unit cost data to be used for this estimate can be obtained from a variety of sources. These
prices should then be modified or adjusted to reflect current prices (inflated to current time)
and project conditions. Sources of historical cost data include:

e Bid tabs from similar projects
e Regional historical databases




e Statewide Average Unit Price List
e Trns*port Estimator
e Bid Express

It is recommended that the project design team utilize either Trns*port Estimator or Bid Express
as a starting point to develop the unit prices and then verify the price by comparing it to one of

the other referenced data sources.

Directions for extracting unit costs from these two programs can be found below. To verify your
estimate using the Statewide Average Unit Price List go to the WisDOT HCCI website at
http://roadwaystandards.dot.wi.gov/hcci/bid-letting/index.shtm.

a. Using Trns*port Estimator
iii. Open Trns*port Estimator.
iv. Click on File, then New.

V. Fill in your project specifications by entering information or choosing from the
dropdown menus provided as shown in the red box below.

16
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Insert Project Specifications

mm+

File Edit View Toos Window Help \
Ded> > |ER &8 et>]) N

C Catalog ENG2003

L =] [EXPRESSWAY, LocAL _
T = E—

sPRG | [sPANG
cos0 -]
Estimate Cost: I 0.00
Contingency %: I 0.00
Estimate Total: I 0.00
Page 1 F'ageZI Notesl
Group HName | Group Total | Alternate Code | D
- aoio 0.00 Initial Group
vi. Next, click the + to the left of Estimate on the left portion of the window.

: Click +

File Edit View Tools w‘ndMeb

DEE> R & et =>]/]

Estimate |D: |12.34—12-34 Work Type: Iﬂ Vl
Spec Year: I[B Highway Type: |EL | |EXPR
EaseDde:I 8/ 7/2008 'I Urban/Rural Type: IU 'l IUrban
LkiSyﬂem:lE vl Season: ISF‘F{G vl SPRI
D tion: County: ICD-H] vl IMILW
vii.  The word Group will appear under estimate. Click on Group, then click under

Line # on the bottom right of the window.

17



Click Group Then, click under Line #

|

“Item” will appear under Group and a new line will appear in the bottom right box.

Item New Line

18



viii.  Click on the green “GO” in the lower right box.

Click “GO”

| Page 1 Zﬁies |

Line # Item # Quantity Uit Un

< @) oo 0.00

iX. Use the down arrow to scroll through material items by item number and
choose the item you wish to estimate.

X. Enter the quantity and choose the correct units using the dropdown menu.
Then click in the unit price box. The unit price should be calculated
automatically.

Choose Item Number  Enter Quantity Choose Units

\ / /
/

/
/ ™

X

B
x|

jJ AltCode:
Uron =)

Unit Price: |3.16167

Price Source: |Eid Regression

BEdension: |3.‘I'E‘I &7

Description: |F-lEMO‘u"ING ASPHALTIC SURFACE

Supplemental
Description:

xi.  Click on Group and repeat for each item in the Excel “Program” worksheet.
xii. ~ Choose to Print from the file menu.
xiii. Fill the unit prices into the “Program” worksheet in the Estimator Spreadsheet
file.

19



b. Using Bid Express
i Begin by going to www.bidx.com and log in using your username and password
and click L.tegin_

www.bidx.com

~

G
ii.  Choose Wisconsin from the pull down menu on the right and click .

Enter username and password here

20
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Once you are on the WIDOT homepage of the bidx website, there are two ways
in which you can obtain unit cost information; searching a particular project
using the Letting Date or ID number and searching a particular item or
contractor.

Searching by Letting Date or ID number:
Click the Lettings tab at the top of the homepage.

% SECURE INTERMET i Biig

Lettings tab

WIDOT Search Bid Tab Analysis  Small Business Network
List of Letting
Wisconsin Department of Transportation

If you have a BidX .
If not, why not pur¢

Please select the Letting by date to view proposal information. There you will find Expedite DBE and EBS data
information is downloadable in formats appropriate for loading into spreadsheets. Further information is available

Letting I Letting Date Proposals
* 20110510  May 10% 2011 39
* 20110412 April 122 2011 40
* 20110315 March 15% 2011 1

21



Click on the
Contract ID

From the list of letting dates, click on the date that corresponds to the letting
date for the project of interest.

A list of projects let on that date will appear. Click on your project ID number.

Bid Express. =3

anUNE BIDoING B EXCHANGE Home  MyBidX  Help
WIDO Utilities. Search Bid Tab Analysis
-
Wisconsin Department of Transportation Current Time: 11:05 AM CDT
Proposals for Letting of August 12" 2008 Also Available
Letting ID: 20080812 All EBS and Amendment Files as an EBLIB File
Number of Proposals: 17 X . The Bid Summary R_esults
Letting Cut-Off Time: 09:00:59 AM All Bid Tabulations as Comma-Separated Values

All Bid Tabulations as Tab-Separated Values

The Apparent Bid Results

Proposal data below as Comma-Separated Values
Proposal data below as Tab-Separated Values

Contract ID Call Order Counties Description

2008081200

001 DANE MADISON - CAMBRIDGE RD
20080812002 002 COLUMBIA LAKE DELTON - MADISON RD
20080812003 003 CRAWFORD LA CROSSE COLUMBIA GREEN WEST SIDE SW REGION SCOUR ABATEMENT
20080812004 004 DANE MAZOMANIE - SUN PRAIRIE
20080812005 00s RACINE IN-S FREEWAY - CTH G INTER
20080812006 006 WAUKESHA EAST - WEST FREEWAY

Check to see if the project has similar quantities to the project being estimated.
If quantities are relatively close, click “The Bid Tabulations” to see what
contractors bid on that item.

Bid Express. (]

on-uNE BiIoDNG Bl ExcHANGE Home  MyBidX Help

WIDOT Utilities. Search Bid Tab Analysis

Wisconsin Department of Transportation Current Time: 11:20 AM CDT ChECk fOF

Proposal 20080408014 Click to see Also Available Sjmjlar

Date Generated: March 4th 2008 Expedite Data File 08apr014 ebs
Date Revised: March 26th 2008 Expedite Amendment File 08apr014.001

Al of the above as one EBLb Fte (JUQ ntities

W data below as Comma-Separated Values

Call Order- 014 contractor bids

Ttems: 84

Sections: 1 &g below as Tab-Separated Values
Amendments: 1 e 205 e
Highway Number: ST [he Bid Tabulatiophl
Counties: MILWAUKEE NEW! B alvfls

‘W GREENFIELD AVE

Create a Quotation Form

Section 0001: PARTICIPATING ROADWAY ITEMS

Line Item Alt Description Units Price Quantity

0010 204.0100 REMOVING PAVEMENT SY 33600.00000
0020 2040115 REMOVING ASPHALTIC SURFACE BUTT JOINTS SY 980.00000
0030 2040150 REMOVING CURB & GUTTER LF 180.00000
0040 2040155 REMOVING CONCRETE SIDEWALK SY 7166.0000
ANSN__ 04 nonn REMOTTAE RATT ROAN TRACK e

You can choose the bids that appear by checking or un-checking the box next to
the contractor’s name.
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Customize the list

of bidders here ™

Choose the
Search tab

51 Bl EXPresS.

— -

L E1 (A
ON-UINE BIDDING Il EXCHANGE Home  MyBidX Help
WIDOT

Lettings Utilities Search Bid Tab Analysis

ettings & January 8" 2008 ¢ Call Order 001 % Bid Tabs
Wisconsin Dep..-*ment of Transportation Current Time: 10:18 AM CDT
Bid Totals For Proposal 2008010800

Endor Name
Letting Date: January 8th 2008

Call Order- 001 LUNDA CONSTRUCTION COMPANY $1.660.589.50
Troms. 05 ZENITHTECH, INC. - WAUKESHA ~ 51,839,450.71
Sections: 1

EDWARD KRAEMER & SONS, INC
Amendments: 0
Highway Number: 39

Counties: DANE

$1.919.092.97
I Redisplay for Selected Vendors Only 1]

Also Available

These data as Comma-Separated Values
These data as Tab-Separated Valies
New - BidTabs - TXT Format

New - BidTabs - CSV Format

Section 0001: CONTRACT ITEMS

Line Item Alt Description Bidder Data
0010 201.0105 CLEARING BidPrice Quantity ExtAmount
LUNDA CONSTRUCTION COMPANY $500.00000 2.000 STA §1.000.00
ZENITH TECH., INC. - WAUKESHA $500.00000 2000 STA 51,000.00
EDWARD KRAEMER & SONS, INC $500.00000 2000 STA $1.000.00
0020 201.0205 GRUBBING BidPrice Quantity ExtAmount
LUNDA CONSTRUCTION COMPANY $500.00000 2000 STA $1.000.00
ZENITH TECH., INC. - WAUKESHA $500.00000 2.000 STA §1.000.00
EDWARD KRAEMER & SONS, INC $500.00000 2000 STA §1.000.00
0030 203.0100 REMOVING SMALL PIPE CULVERTS BidPrice Quantity ExtAmount
LUNDA CONSTRUCTION COMPANY $240.00000 2.000 EACH $480.00
ZENITH TECH., INC. - WAUKESHA $240.00000 2.000 EACH §480.00
EDWARD KRAEMER & SONS, INC $240.00000 2000 EACH 5480.00

From the historical bid prices, make an educated estimate of the unit price for
the current project.

Searching by item or contractor:

Choosing the search tab allows you to search Bid Express for a particular item or
contractor.

=]
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Choose the
Search tab

o Dl Express s

g2 3ress: Oine Bing Exchange B Tab Anaiyels

WIDOT

Search WIDOT
Wisconsin Department of Transportation

Current Time: 08:36 AM CDT

Keywaords: | grubbing Sort by: | ContractID [v] Item Number v

To: | August12h2008 ||

Fronr [March 25h 2008
Search to find a bid price. extended amount. item number, vendor, quantity or unit of measure, primary county. and letting date, among other things. Make sure to change the

dates to include the ones you want searched.

Item Search

Sort by: | ContractlD v

From:| August12h 2008 |+ To:|August 1202008 |w

Search for an item description of a contract, including the contract ID, primary county, or unit of measurement. Make sure to change the dates to inchude the ones you want
searched. Sort your [tem search by Contract ID, Item Number, Description. Quantity or Primary County

Keywords:

Vendor Search

Sort by: | VendorName |+

Keywords:

Enter the item, dates you’d like to search, and sorting options in the Bid

Tabulations Search. Then click

Or search for a contractor in the Vendor Search.
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7.

2] Bid Express. I 65 EA

ONAINE BIDDING. Home MyBidX  Help

XCHANGE
WIDOT Lettings Utilities Search Bid Tab Analysis

Search WIDOT < Bid Tabulations

Wisconsin Department of Transportation Current Time: 08:58 AM CDT

Bid Tabulation Search

Keywords: |grubbing Sort by: | ContractiD v | Item Number [v
From: | March 25th 2008 v To: | August 12th 2008 v

Search to find a bid price, extended amount, item number, vendor. quantity or unit of measure, primary county, and letting date, among other things. Make sure to change the
dates to include the ones you want searched.

Download these results as a CSV file

332 records found. The maximum displayed is 500,
You can change this mumber on your preferences page.

ItemNo./Description Price Quantity  Units  Ext. Amount County Contract ID VendorID

201.0205 GRUBBING $210.00 180.00 STA $37,800.00 OCONTO 20080325017 ZE15
March 25% 2008

201.0205 GRUBBING $210.00 180.00 STA $37.800.00 OCONTO 20080325017 LU0
March 25 2008

201.0220 GRUBBING $10.87 150,00 ID $1,630.50 JEFFERSON 20080408005 MA47
April 8 2008

201.0220 GRUBBING $15.00 15000 D $2.250.00 JEFFERSON 20080408005 HO10
April 8t 2008

201.0220 GRUBBING $10.87 15000 ID $1.630.50 JEFFERSON 20080408005 AMO8
April 8 2008

Searching by item will allow you to click on the Contract ID. Clicking this will
allow you to search unit cost in the same way as described above in the “Search
by Letting Date or Contract ID” section.

Special Construction Elements

For items unique to the individual project, like those found in the Special Construction Elements
section of the software, cost estimates can be obtained in two ways. If historical data exists, the
estimator should determine items costs using cost per square foot data. If there is no historical
data to rely on, cost should be estimated using a cost based system where a contractor’s labor,
equipment, materials, overhead and profit are estimated for completing the work. This should
be done for each item unique to the project and entered into the software’s Special
Construction Elements section.

58
59 'SPECIAL CONSTRUCTION ELEMENTS

60 | Temporary Bridges Insert I - _l $0 $0

61 Temporary Roadways Insert - $0 $0
62 | Environment Mitigation Insert - $0 $0
63 | Community Sensitive Design Insert - $0 $0
64 | Hazardous Materials Insert - $0 $0
65

66 Special Construction Elements Subtotal $0

There are several blank lines so that the estimator can add items. If adding items, be careful that
there is no double counting of that item in the estimate.

External Costs
External costs are costs that compensate third parties for project impacts such as real estate
costs, compensable utilities, and jurisdictional transfers. These costs should be estimated and
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entered into the External Costs section of the software. Costs entered here are to include all
costs associated with that item. Real Estate costs should be estimated based upon guidance
provided in the Real Estate Manual. Jurisdictional Transfer (JT) Costs warrant particular
attention and caution to make sure that some of these costs are not accounted for elsewhere in
the worksheet and thus double counted. New pavement and pavement removal costs are
examples of JT costs that can easily be entered twice . Separate worksheet tabs may need to be
created to identify and document all costs associated with each of these items.

80

81 EXTERNAL COSTS

82 REAL ESTATE Insert 50 S0
83 COMPENSABLE UTILITIES ) Insert 50 S0
84 JURISDICTIONAL TRANSFERS ) Insert 50 S0
85 Other Insert 30 S0
86 External Costs Subtotal $0

T

There are blank lines available to the estimator to add items. Be sure additional items are not
accounted for previously in the estimate.

Risk Assessment

The project risk evaluation consists of two parts; (1) an independent, systematic review and
validation of the base cost estimate, and (2) a risk assessment to identify risks that could drive
up project costs. The process examines how risks can be lowered and cost vulnerabilities
managed. Different cost risks are identified and an assessment is made as to the likelihood of
the risk occurring and the impact of the risk should it occur. Adjustments should then be made
to the cost estimate, in the Risk Adjustment section, based upon recommendations given in
order to account for the potential project risks.

gy
90 RISK ADJUSTMENTS

91 Risk ltem A Insert $0
92 Risk ltem B Insert $0
93 Risk ltem C Insert $0

9 Risk Adjustment Subtotal L

**Note: The risk assessment may influence the Project Scope Increase Allowance. As a more
thorough risk analysis is performed, the uncertainty in project scope will be decreased. It
may be determined as part of the risk assessment that the Project Scope Increase Allowance
as a percent of the Base Construction Cost Estimate (BCCE) is too high. In that case, a negative
risk adjustment can be included to decrease the estimate or the Project Scope Increase
Allowance percentage can be decreased.

10. Adjusting Payout Schedule

There are two ways in which the estimating software can calculate inflation, using the default
payout schedule or creating a scheduled estimate. The option that is chosen will depend on the
amount of project information related to scheduled costs that is known at the time of the
estimate.

26



This estimating software was developed for use during the conceptual estimating stage, when
about 30% of the design is complete. At this point, there is generally limited information about
the project. For this reason, the software was developed with a default payout schedule. The
default payout schedule was designed to simulate a typical schedule by which costs are incurred
by a State Highway Agency (SHA) on a highway construction project. A pictorial representation
of the default payout schedule can be seen by choosing the “Diagram” tab and is also shown
below.

Diagram Tab =~

If detailed information is available about when costs will be incurred by the SHA, the user can
set up a cost distribution schedule unique to the individual project which can help to increase
the accuracy of the conceptual estimate. Users choosing this option should choose the
“Scheduled Est.” tab.

The user can change the “Scheduled Estimate” matrix to represent the payout schedule of
choice.
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**Note: When there is a complete estimate, the “Suggested Conceptual Estimate” matrix will
populate. This can be used as a reference while filling in your customized scheduled estimate.

| c49 - %]
A c D E F G H
1
2 SUGGESTED CONCEPTUAL ESTIMATE
3 BASE YEAR DOLLARS 0
4 Design " #VALUE! " #VALUE! " #VALUE! " #VALUE! " #vALUE! T
5 Real Estate $0.00 50.00 $0.00 50.00 $0.00
5 Construction " #VALUE! 50.00 50.00 50.00 $0.00
7 TOTAL " #VALUE! " #VALUE! " HVALUE! " #ALUE! " #VALUR! "
8
9
Change for 10
. 1 SCHED! IMATE - Please input your estimates for the BASE year dom
customized 12 YEAR DOLLARS 0
Design b $0.00 50.00 $0.00 $0.00 $0.00
payo ut 14 Real Estate $0.00 50.00 $0.00 50.00 $0.00
15 %ﬂ:ﬁtju:tion 50.00 50.00 50.00 50.00 $0.00
schedule 16 T ~ $0.00 $0.00 $0.00 $0.00
18 INFLATED DOLLAT S = 0 —
19 Design $0.00 T0.00 $0.00 50.00 $0.00
20 Real Estate 50.00 50.00 50.00 50.00 50.00
21 Construction 50.00 50.00 50.00 50.00 $0.00
22 TOTAL $0.00 $0.00 $0.00 $0.00 $0.00
23
24 The Scheduled Estiamte allows refinement to the Conceptual Estimate by modifying the Conceptual Est
25
26
27
28
29
30
3
32
3

Scheduled }

5
ESt' tab mmn}jed&ope Assumptions
= ——

-

Understanding Output

The Cost Estimating Software was developed to assist in preparing accurate total project cost estimates
for WisDOT Majors Projects. As previously stated, it is anticipated that the tool will be used throughout
a project’s evolution, especially at the conceptual stage, and then again for the final environmental
document estimate (20% to 30% design). The program uses historical, as-let data and quantities able to
be calculated early in the design phase to accurately estimate additional project costs called Allowance
Iltems. Though much of the data analysis is completed automatically, an accurate estimate still relies on
the critical evaluation by the estimator to ensure items are not missed or that items are not counted
more than once.

This software program can be used in many ways. It is useful in keeping a running cost estimate during
the beginning stages of project design, comparing a few project alternatives, and producing an estimate
to be submitted to the Transportation Projects Commission (TPC) for review. However, once this
program is submitted to the TPC, the estimate should no longer be changed so that a record of the
submitted estimate is available for future reference.



The ultimate output of the estimating software to be submitted to the TPC is a schedule of project costs,
available both in current year dollars and in inflated dollars for the year at which the costs will be
incurred. There are also several intermediate outputs that are defined below:

Base Construction Cost Estimate: The Base Construction Cost Estimate is the estimate for the
total cost to construct the project.

Estimated Contract Let Amount: The estimated costs a contractor would incur on a
transportation construction project after contingency factors are applied.

Base Project Cost Estimate: The Base Project Cost Estimate represents the total cost of the
project as developed by the design team prior to the project risk analysis being performed. This
cost includes allowance items and external costs, but does not include any contingencies for risk
nor does it account for inflation.

Conceptual Total Cost Estimate: The Conceptual Total Cost Estimate is the total cost of the
project that can reasonably be expected if the project materializes as planned. Itis in current
year dollars, before applying inflation factors, and represents the final project cost estimate that
is presented to the TPC for enumeration.

Costs reported in the semi-annual Majors TPC Status Report are also reported in current year dollars.
However, if one needs to estimate what the final cost would be if inflation factors were taken into
account, then he or she can simply add-up the total yearly values in the last row of the Inflated Dollars
table, which sum up to the total inflated dollars estimate.

Throughout the estimating process, there are several opportunities for unique project decisions to be
made. The estimating software allows for a lot of flexibility in producing the conceptual estimate
including: the opportunity to choose a certainty factor, increase or decrease the estimate depending on
the risk analysis, and for the updating of all factors used by the software program.

Using an analysis technique similar to the Program Evaluation and Review Technique (PERT), used in
project estimating, allows for statistical inferences to be made using a certainty factor. In this program,
the certainty factor was developed to give a percent certainty that the estimate will be greater than the
actual cost to complete the project. The variable certainty factor allows the user to balance the need to
secure proper funding for projects with the need to expand the program to include more projects.

A key component of the estimate is the Scope Change Increase Allowance. This value is a percentage
markup on the Base Construction Costs Estimate (BCCE) to account for additional costs related to
potential increases in project scope resulting from more detailed data gathering or design refinements
as the project moves through the various design phases. The percentage used for the Scope Change
Increase Allowance was determined by surveying each of the Regions about what they believe the
markup should be based on previous estimating methods. If a thorough risk analysis is completed, many
uncertainties accounted for by the Scope Change Increase Allowance may be eliminated. Therefore, it is
suggested that as a part of risk analysis, the Scope Change Increase Allowance should be evaluated. If it




is determined that the percentage is too high, the estimate should be decreased with a negative risk
adjustment.

Material costs, inflation factors, project size, type, and conditions all change over time. As changes
occur, the software can easily be manipulated to account for the changing times and continue to
provide an accurate conceptual project estimate. For direction on updating the estimating software, see
the “Estimating Software Update Manual”.
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Appendix A: Item categories

Barrier Wall

Includes all barrier types and sizes. Unit price includes base and subbase
to 2' behind barrier wall.

Curb & Gutter

Includes all curb and gutter types, heights and widths. Unit price
includes base and subbase to 2' back of curb.

Earthwork

Includes all types of excavation (common, marsh, rock,...), borrow, EBS,
etc.

Pavement, Base & Subbase

Includes all concrete, hma, asphalt, tack coat, aggregate, breaker run,
shoulder shaping, geogrid, surface drains, and all other materials
associated with pavement, base and subbase on mainline, ramps, cross
roads, & frontage roads.

Removing Pavement

Includes all sawing and other activities associated with the removal of
concrete pavement and any asphalt overlay.

Drainage

Includes culvert pipe, storm sewer pipe, apron endwalls, catch basins,
inlets & cover, manholes and covers, underdrain, etc.

Erosion Control & Restoration

All items associated with erosion control and restoration including
erosion mat, erosion bales, ditch checks, silt fence, inlet protection,
riprap, topsoil, mulch, seed, fertilizer, sod, plantings, soil stabilizers,
cleaning sediment basins, restoration of waterways, etc.

Lighting

Temporary and non-decorative permanent lighting and components
including high mast towers and foundations, light poles, concrete bases,
luminaries, conduit, electrical wire, control cabinets, controllers, etc.

Roadway Incidentals

All roadway items not included in other categories.

Signing/Marking

Includes all roadway signing and pavement marking including signs,
posts, supports, pavement marking paint and epoxy, deliniators, etc.
DOES NOT include sign bridges.

Traffic Control & Staging

Temporary and permanent traffic control and staging items including
temporary pavement, temporary barriers, temporary marking,
temporary traffic control devices including detour signing, permanent
signals, cabinets & controllers, crash cushions, includes temporary
shoring away from bridges but does not include temporary bridges or
temp bridge widening.

ITS/FTMS All items associated with the integration of advanced communications
technology into the transportation infrastructure and freeway traffic
management systems.

Structures All items associated with bridges, retaining walls, noise walls, sign

bridges, box culverts and any other structure. Includes excavation and
backfill, pavement, pavement markings, all structural components, etc.
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Appendix B: Definitions

Allowance Items- Project items that are not sufficiently detailed at the 30% design stage for unit price
cost estimating. These items are estimated using a percentage mark up of Major Roadway Iltems.
Currently included as allowance items are: drainage, erosion control, traffic control and staging, lighting,
signing and marking, Intelligent Transportation System and Freeway Traffic Management System
(ITS/FTMS) and roadway incidentals. (Roadway incidentals is a general grouping of work not included in
the other allowance items.)

Base Construction Costs Estimate-The estimated costs a contractor would incur on a transportation
construction project before contingency factors are applied.

Change Orders & Claims- The total amount reserved for contract modifications, quantity overruns and
dispute resolution.

Conceptual Estimate- An estimate that is prepared when there is only a general idea of what the project
will entail. At WisDOT, the estimate prepared when only 30% of the design is complete is considered the
conceptual estimate.

Confidence-The degree of assurance in a specific occurrence.

Construction Engineering Contingency- The total of SHA costs and consultant fees for construction
engineering.

Contingency-Funds reserved to account for the uncertainty of costs.

Corridor- A collection of construction projects that can be bid and executed individually but are
budgeted for as a group.

Estimated Contract Let Amount- The estimated costs a contractor would incur on a transportation
construction project after contingency factors are applied.

Final Engineering Contingency- The total of SHA costs and consultant fees for final design engineering.

Major Project- As defined in Section 84.013(1)(a), Wis. Stats. There are two categories of major projects:
Category 1 — a project that has a total cost of more than $30,000,000 and satisfies any of the
following:

e Constructing a new highway 2.5 miles or more in length.

e Reconstructing or reconditioning an existing highway by either:
o Relocating 2.5 miles or more of the existing highway, or
o Adding one or more lanes 5 miles or more in length to the existing highway.

e Improving to freeway standards 10 miles or more of an existing divided highway having 2 or
more lanes in either direction.

Exceptions to the above are:

e A project providing an approach to a bridge over a river that forms a boundary of the state,

e A high-cost state highway bridge project under s. 84.017, or

e A southeast Wisconsin freeway megaproject under s. 84.0145.
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Category 2 — a project that has a total cost of more than $75,000,000 and is not described in
Category 1 above.

Major Roadway Items- Items in a transportation construction project that can be easily estimated in the
early stages of project design.

Preliminary Engineering Contingency- The total of SHA costs and consultant fees for preliminary
engineering activities.

Program Evaluation and Review Technique (PERT)- The process of assigning statistical certainty factors
to project tasks or materials.

Scope Change Allowance- An amount reserved for additional costs related to potential increases in
project scope. This results from more detailed data gathering or design refinements as the project
moves through the various design phases.

Traffic Mitigation & Public Involvement- An amount reserved for public involvement (newsletters,
websites, public meetings, etc.) and traffic accommodations during construction (extra park & ride lots,
expanded bus service, expanded police patrols, alternative route locator web tools, etc.)

Appendix C: PERT Formulas
[Min + 4(Avg) + Max]

Expected Value =

6
) Max — Miny?
Variance = [—]
6
Max — Min
Standard Deviation = [T] =+ Variance
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