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“The first number published is the only
number remembered.” — J. Oswell




Introduction

Purpose

The purpose of this document is to establish the guidelines and expectations of all estimates produced
for use by Massport in the manner of establishing project budgets. The intended purpose of this
document is to address areas that are major causes for budgetary failure, where estimates provided do
not represent the true cost of the project as the project’s design progresses.

This document will address the major areas where the estimating process fails in the budget
development and maintenance process as well as what steps should be taken to address these issues.
The contributing factors that provide an unacceptable result are as follows:

e The estimate management process is lacking structure

e Estimating guidelines lack structure and are rarely enforced

e Little or no design expectations/ conditions of satisfaction are established at the concept and/or
schematic design level

e General Contractor, Construction Manager, or Subcontractor markups include hidden
contingencies and lack clarity

e Escalation factor does not accurately represent Past, Present, and Future market conditions

e Risk Register is rarely developed at the initial estimating phases

e Estimate reporting does not meet the needs of the project from beginning to end

e Unit pricing is based on incomplete or outdated estimate backup

Accuracy

The accepted accuracy for budget development varies greatly depending on the published source and
the bar is set quite low with a plus or minus of 50% as the acceptable standard. This range provides a lot
of room for poor estimating practices and estimate management. When adopted, the guidelines set
forth in this document will reduce the accuracy range to plus or minus 5%-10%.

Use and Structure of the Guidelines

These Guidelines are intended for use by Massport staff and Massport consultants. They are to be used
by managers, estimators, planners, programmers, and others involved in determining project cost
estimates in support of developing and implementing Massport Capital projects.

These Guidelines are intended to be concise and easy to follow. Cross-references and links to other
Massport documents, guidelines and manuals are included where applicable.

These Guidelines are not intended to be a comprehensive document on the science of cost estimating
nor provide detailed instruction to an inexperienced estimator. This document is also not a user manual
on any specific cost estimating system. Readers may wish to pursue outside sources, such as published
materials or cost estimating courses, if they want to learn how to estimate.

These guidelines are divided into four major sections:

e Estimate Lifecycle
Estimate Composition
Estimate Considerations
Appendix



Modifications to These Guidelines

This is a dynamic document subject to ongoing review and continuous improvement. It resides on
Massport’s external website www.massport.com. Modifications to this document such as, but not
limited to, amendments, additions, or changes will be issued by Massport. All changes to these

guidelines will be underlined.



Section 1: Estimate Process & Lifecycle

This section outlines the process by which estimators are expected to follow in preparing estimates
through the project lifecycle.

Throughout the project lifecycle and whenever estimates are requested, estimators are expected to
follow the below outlined process:

Step 1 — Request for Estimate (RFE) package

The estimate lifecycle begins with a Request for Estimate (RFE) package initiated by the Authority. A
Capital Programs and Environmental Affairs (CP&EA) Project Manager or Project Controls staff will
generate a request for an estimate of probable cost. The request for an estimate will likely include the
following:

A project title and description

Definition of project scope & narrative

Latest set of drawings

Specifications (as developed as available but no less than a Basis of Design Narrative for each
Building System)

5. Projected schedule of pre-bid activities and post-bid activities (if available)

PwhPeE
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6. Preliminary bid item schedule (if applicable)

7. Additional documentation as deemed appropriate by the Authority

8. Project Deliverable and Review Schedule

9. Maijor restrictions to work such as premium work hours and/or traffic phasing

10. Anticipated award type (low bid, best value, change order to existing contract, etc.)

Step 2 — Estimate and Scope Kick-Off Meeting

Once the estimator receives the Request for Estimate (RFE) package, a kick-off meeting will be
scheduled as deemed necessary in order to introduce the project team, brief the team on the project
scope and establish a process for answering questions during the estimate development. During the
meeting, the Project Manager will provide an overview of the project and outline any specific concerns
the team may have. Other items that may be discussed are as follows:

1. Project access during construction

2. Construction work hours

3. Temporary Construction requirements

4. Interface with other packages and/or ongoing projects
5. Phasing (incl. off hour work requirements)

6. Procurement options

7. Stakeholder impacts to projects

8. Project Constraints

9. Current and future market conditions

10. Specific information that may require special attention
11. Required Estimate Type & Level

12. Required Estimate Sorts/ WBS

13. Required Alternates

14. CM/GC vs. Owner’s Scope

15. Any preliminary questions the estimating team may have

Step 3 —Plan and Specifications Readiness Review

Following an understanding of the scope, a review of the available materials must occur. Depending on
the project, this review may occur with the project team present (simultaneously reviewing the
drawings and specifications) or it may be a standalone effort by the estimator. Too often, a design is
declared to be at a particular level, even though that design level has not yet been achieved. When this
happens, the estimating team is requested to provide an estimate at a level that is not supported by the
design presented. Conducting a plan and specification review is very important as it allows the requestor
and the estimator to ensure that the design is developed to the appropriate level required in order to
generate the requested level of estimate.

Plan Specification Readiness Review Concerns

If during the Plan and Specification Readiness Review process the design is found to be
inadequate as defined in Appendix A (Design Expectation Checklist), a memo shall be presented
to the Authority Requestor for disposition. The memo shall be formally submitted to the
requestor via PMWeb.



Drawing and Specification Adjustments

The requestor will take the steps necessary to resolve concerns identified in the memo and, if
necessary, will request for the estimator to reissue the estimating package to reflect the
appropriate estimate level. If any concerns cannot be resolved, the Authority Project Manager
or Project Controls staff will instruct the estimating team to include the impact and effect of the
unresolved concerns in the projects Risk Register for later deposition. A sample Risk Register is
located in APPENDIX B.

Step 4 — Determine the Estimate Type and Level Required

There are many factors involved in the development of estimates regardless of whether they are done
in-house or by an independent estimating service. The establishment of estimating protocols is vital. It is
highly recommended that the highest level of detail estimate option, for the level of design, be selected
whenever possible. There are several guiding parameters that should drive the appropriate level and
type of estimate required. The factors for determination are outlined below:

Important: In order to ensure a consistent review, establishment of design expectations checklist for
each design phase is critical. It usually prevents a major portion of excessive allowances and
contingencies that influences the accuracy, dependability and integrity of the projected project cost in
the estimate. A recommended design checklist is provided in APPENDIX A to help overcome this. The
checklist should be reviewed, edited, and shared with the team as necessary prior to the preparation
of the estimate resulting in the final checklist being adopted for use in the design review process.

Level of Design
The following table represents the suggested level of design in correlation to estimate expectations and
format.

Estimate Design Project Typical Estimating Basis Estimate

Level Development Phase Purpose of Methodology Type
Estimate
Feasibility

Feasibility 0%-20% Initial Early Parametric, OME or  Uniformat

Planning study, Cost Indices Historical Level |
justification Cost
for project,
planning
and/or
funding.
Conceptual 0%-20% Initial Early Support Parametric, OME or  Uniformat
Planning investment Cost Indices  Historical Level |
decision costs
Preliminary  Preliminary Parametric Detailed Uniformat
Schematic 20%-30% Design Cost Cost Indexing,  Unit Cost Level Il
Design Developme Detailed (where with CSI
nt Costing possible)  Summary



Design 30%-60% Detailed Constructio Detailed N/A CSl

Development design on- n Cost Costing
(DD) going Progression
Construction 60%-90% Detailed Constructio Detailed N/A CSl
Documents design n Cost Costing
((e))] furthered  Progression
Bid 90%-100% Design Final Cost Detailed N/A CSl
Documents Complete Estimate. Costing
Used to
compare bid
results.
Post Bid Post Bid Change Detailed N/A (&
Pricing Costing

Estimate Types and Attributes

Feasibility/ Conceptual (0%-30%)

These estimates are generally used to establish the project budget, support an investment decision, or
for project justification/planning. The accuracy of the estimate is limited and a large contingency may be
required depending on the contract’s database.

e Parametric
This type of estimate is usually based on simple parameters such as gross area multiplied by the
square foot cost for similar projects.

e Cost Indices
This type of estimate shows changes of cost over time by upgrading the cost of similar facilities
from the past to the present.

e Required Backup
Estimates and final value fees for all referenced projects. Square footage takeoffs and
calculations of parameters and indices used.

Accuracy Ability to Reconcile

+/-30% Poor

Schematic (0%-30%)

These estimates are generally used to establish the project budget, support an investment decision, or
for project justification/planning. The accuracy of the estimate is limited and a large contingency may be
required depending on the contract’s database.

e Parametric
This type of estimate is usually based on simple parameters such as gross area multiplied by the
square foot cost for similar projects.

e Cost Indices
This type of estimate shows changes of cost over time by upgrading the cost of similar facilities
from the past to the present.



e Required Backup
Estimates and final value fees for all referenced projects. Square footage takeoffs and
calculations of parameters and indices used.

Accuracy Ability to Reconcile

+/-15% Poor

Design Development (30%-60%)

e Bid Item Unit Cost/Unit Cost
This type of estimate provides no estimate details and is inclusive of all general contractor
and/or construction manager costs, subcontractor markups, allowances, taxes and
contingencies. Some, if not all, items have a unit measure lump sum and a quantity of one.

e Required Backup
Quantity takeoff sheets and backup calculations. Bid tab data and estimates referenced to
derive unit prices.

Accuracy Ability to Reconcile

+/-10% Poor

Construction Documents (60%-90%)
e Expanded Unit Cost

This type of estimate provides a combined unit cost for labor, material, equipment and sub-
guotes and may, in some cases, have a quantity and unit of measure that is quantifiable. The
unit prices provided are usually rounded off to a level that renders the information unverifiable
and is of little use in reconciliation or for use as true value engineering. CM’s should be
encourage to estimate using the “Market Unit Cost” they track. These costs are often all
inclusive of all labor and material costs including sub markup. They should not be “split apart”
unless accuracy of the breakdown is validated by market feedback.

Accuracy Ability to Reconcile

+/-5% Fair

o Low Level of Detail Estimates
This estimate provides some detail items that have man-hours, labor rates, material unit costs,
equipment unit costs that are applied to items in the quantity survey (if applicable). Too often
these types of estimates contain a large amount of lump sum items particularly in areas where
the design is not developed to the point where a quantity take off survey is practical. Projecting
guantities in deficient areas of design is difficult, and the estimator may not have the skill set or
the budget to forecast quantities for pricing purposes.

e Required Backup
Quantity takeoff sheets and backup calculations. Bid tab data to derive unit prices. Estimating
software output, which includes labor and equipment hours for items estimated using bottom-
up methods. Backup for equipment, labor, and material rates used.
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Accuracy Ability to Reconcile

+/- 5% (depending of level of design and Moderate
scope of work)

Bid Documents (90%-100%)

e High Level of Detail Estimate / Bottoms-Up
This form of estimate provides the highest level of detail and is sometimes called a bottoms-up
estimate. The level of detail should allow for detailed quantity takeoffs and a lower use of lump
sum items or allowances.

e Required Backup
Quantity takeoff sheets and backup calculations. Estimating software output, which includes
labor and equipment hours. Backup for equipment, labor, and material rates used. Bid tab data
for any items not priced using bottom-up methods.

Accuracy Ability to Reconcile

+/-3% High

Bulletins (Post Bid)
e High Level of Detail Estimate
As with the Bid Documents, a bulletin estimate must reflect the highest level of detail.

Accuracy Ability to Reconcile

+/-3% High

Step 5 - Develop Estimate Quality Control Plan (EQCP)

Once the Authority and the Estimator agree to the type of estimate required, the development of an
Estimate Quality Control Plan (EQCP) is initiated. The plan is very important and may require
adjustments on a project-by-project basis as not all projects are the same. This plan establishes the
expectations for the estimating teams and provides guidance as to what is acceptable and what will be
rejected for revision and resubmission. A sample Estimate Quality Control Plan (EQCP) is shown in
APPENDIX C. Review and adaptation of the Estimate Quality Control Plan warrant serious attention.
Once completed the list should be shared with the project team.

Step 6 — Request for Bid Items and Procurement Plan (if applicable)

This step is critical in the development of the requested estimate. With numerous stakeholders having
specific needs, it is mandatory to have a WBS and Bid Item List (if applicable) that satisfy each
stakeholders needs without having to revise the estimate several times in order to complete the tasks.
Take-off of quantities is required in order to provide estimates that are more detailed. Quantities are
used to estimate labor, material, and equipment costs.

Takeoff quantities should be developed from onscreen cad/tiff/pdf files or BIM models.

Level of detail for quantity takeoffs should correspond to appropriate use of allowances.
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Allowances

The use of allowance items (lump sums is limited to the following):

Schematic Design : 15% of Direct Cost

Design Development: 10% of Direct Cost

75-90% Construction Documents: 5% of Direct Cost
Construction Documents: 1% or less of Direct Cost

o O O O

All allowances items must be listed in the risk register.

Step 7 — Establish WBS and Tree Level Quantities

The Estimator must develop the Work Breakdown Structure (WBS) in order to satisfy the needs of the
Authority and other stakeholders as deemed necessary by the Authority. The development of the WBS,
Tree Level Quantities, and associated bid items is necessary in order to answer all of the various
estimate stakeholder needs. It is encouraged to review and finalize the WBS and Tree Level Quantities at
the Kick-Off meeting. If this step is not taken, there may be a lot of rework required after the estimate is
completed. The trick is to provide all of the information needed by the Authority.

Specific notes:

Locations breakdowns are determined by Massport and the designer prior to starting the
estimating process.

Preliminary Bid Items (if applicable) are provided by Massport prior to starting the estimating
process whenever possible.

Alternate items (if applicable) should be provided by Massport prior to starting estimating
process whenever possible.

Supplemental codes should be determined prior to starting the estimate process to prevent
additional effort and restructuring of the estimate during the estimating process.

Tree quantities are to be found in the design documents prior to starting estimate and should be
based on the area for each location. These quantities will generate the unit pricing for each level
of the estimate.

MPA Standard specifications provided by MPA for certain fixtures, facilities, and amenities.

Step 8 — Draft Basis of Estimate and Report
The estimate must be submitted to the Authority with the following components:

Cover Sheet

Narrative

Executive Summary

Declaration of all Assumptions and Clarifications

Estimate Summary For Each ElementDetail Summary for Each Element
Preconstruction Services (if applicable)

General Conditions (if applicable)

General Requirements (if applicable)

Bonds and Insurance (if applicable)



e Overhead and Profit (if applicable)
e Building Permit (if applicable)

e Drawing List (for reference)

e Construction Management Fee

e Contingency

The draft estimate and report must be submitted to the Authority on or prior to the requested date. The
Authority shall review the initial submission, if found acceptable, the Authority shall request the
Estimator to submit a final estimate package.

Step 9 — Final Estimate and Report
The Estimator shall submit the final Estimate and Report to the Authority electronically. Hard copies of
the estimate package may be requested on an as needed basis.

Step 10 — Estimate Reconciliation (as needed)

If multiple estimates are developed for the same scope by different entities, a reconciliation of those
estimates will be required. A Massport representative will be in charge of overseeing the reconciliation
process and facilitating discrepancies between estimating teams



Section 2: Estimate Composition

Estimates are composed of two primary components: Fixed (Cost of Work) and Variable (Indirect costs
and contingencies). Fixed elements remain constant regardless of project delivery method or
construction type. Variable elements may vary based on the project delivery, design level, or
construction type.

Project Delivery and Construction Types
The following structure defines the various project delivery types and Construction Types in correlation
to the estimate expectations and format.

| Delivery Type

| Design-Bid- . . .
CM-At-Risk Design Build
- |

A S — —

| I Chapter 149A

Chapter 30 Chapter 149 Chapter 149a Section 4
| |

R D D D D ] R R

Airside ’ Landside U Airside u Landside u Airside u Landside U Airside ’ Landside ’

Contingencies are determined by estimate level and are not inclusive of escalation contingency.

Level of Design Contingency
Feasibility Risk Register or 25%
Conceptual Risk Register or 20%
Schematic Design Risk Register or 15%
Design Development Risk Register or 12%
Construction Documents Risk Register or 10%
Bid Documents Risk Register or 7.5%

Delivery Types influence indirects, assumptions and markups. However, it is important for estimators to
correlate design expectations based on each delivery type.
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Estimating Factors by Delivery Type

Project Mobilization  Security Factor Insurance Bonds GC (c] Fee Overhead Building

Delivery & Profit Permit
Type and

Location

Chapter 30 X X X
Airside
Chapter 30 X X
Landside
Chapter 149 X X X X
Airside
Chapter 149 X X X X X
Landside
CMR X X X X X X
(Ch.149a)
Landside
CMR X X X X X X X
(Ch.149a)

Airside

Contingencies

Project Contingencies are determined as a result of comprehensive and continuous project risk
assessment exercise that occur at each milestone (at a minimum). Risks are categorized into three
fundamental categories: External, Managerial, and Operational. Contingency is adjusted as risks are
mitigated or new risks are identified. Under no circumstances shall estimates have any hidden or
unaccounted for contingencies hidden within the estimate.

Assumptions
The estimate should specify a list of assumptions and clarifications for the level of design.

Markups
These markups are applied to all trade markups regardless if the work is self-performed or
subcontracted. The logic here is the general contractor is entitled to the subcontractor markup/risk if he

15



is assuming that risk. In most cases, if a general contractor is self-performing the work, this scope will be
performed by a division of the company that is bidding on and performing the work.

Two elements to be analyzed — markups for subcontractors and general contractors. It is recommended
not to lose objectivity with less analysis, as these determinations will impact the projected cost. Too
often estimators and managers seem to think that undervaluing these percentages is a way to keep the
project in budget. This generally does not work out well after the bids come in and the Budget/Bid has a
large spread. Items that should be considered are listed below.

Markup Elements General Contractor (GC)  Subcontractor (Lump Sum/
DBB)

N/A 3.5%5.5%
5.5%7.5% N/A
5.5%7.5% N/A
N/A 4.5%7.5%
N/A 12%-20%
N/A 10%-15%
N/A 8%-15%
1.5%2.1% 2%-2.5%
3%-1% 1.5%2.5%
N/A 3%5.5%
3.5%5% 3%-5%
N/A 3%-5%

Escalation

Escalation forecasting is more of an art before anything else, and it should be thought of as painting an
economic future using mathematics. Overreaction and Under-Reaction are the biggest detriments to
providing a meaningful Escalation forecast. Estimates for projects up to 24 months in duration are to
include 4% compounded escalation to the anticipated project GMP date/sub bids. Estimates for projects
longer than 24 months are to use a 4% compounded escalation through midpoint of construction unless
a different percentage can be justified. Should a different percentage be used, the estimate backup
should include sufficient evidence or documentation to support it. Escalation should also be calculated
on top of contingency and markups to account for market increases on all aspects of the work.
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Section 3: Estimate Considerations

Labor Rates
Please see the Authority Labor Rate Guidelines posted on the Authority’s website.

Equipment Rates
Equipment rates cannot exceed Equipment Watch Rental values. Equipment rates must be available to
the Authority (if requested).

Estimate Work Breakdown Structure (WBS)

The organization of estimates is a critical component of the estimating process, and the
recommendation is to adopt a modified Uniformat WBS. The coding structure proposed has some
unique features in that it identifies a location as well as the System, Subsystem, and Elements. The
element level is where the elements are actually priced using the Construction Specification Institute
(CSI) element references. If adopted, the proposed Uniformat coding structure will provide the end
users with system unit costs by location as well as CSI unit costs by location.

Typical Mistakes in Estimating
e Inaccurate calculation of quantity of material (too high or too low).
e Use of non-qualified or responsive material suppliers
e Inaccurate prediction of productivity and labor cost
e Scope gaps not identified between subcontractors
e Use of non-qualified subcontractors
e Shortage of equipment or personnel
e Unanticipated time delays and inefficiencies
e Mis-Interpretation of conduct clauses
e Mis-calculation of labor required to meet schedule
e Failure to assess development of design
e Inaccurate assessment of markets
e Double counting of line items
e Procurement schedule does not allow for buying large quantity of material at once due to
phasing
e Misunderstanding of site access constraints

Target Value Design (TVD) / Continuous Estimating

Target Value Design is a project management approach, as well as a lean construction tool, that drives
the design process to deliver to defined values within Project constraints including, cost, schedule,
functional requirements, and quality. A sample of a Target Cost Estimate and Continuous Estimating
effort is included in Appendix D.

The goal of the design team should be to initially design the project to produce MVP (Minimum Value
Product). This technique forces the design team to develop documents that meet the minimum
requirement for a successful project or meet the original conditions of satisfaction. Afterwards, the
estimate of that product can be compared to the budget and the design team can look at what more can
be added from that point and still fit within the project constraints.
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Appendix

Appendix A — Design Expectations Checklist

Buildings, Airfield, & Port Work
Areq indicates the aren of work (Building, Airfield, or Port)

Description B Area of Work Design Development
e i e i ety
General Information & Architectursl Plans

Ares summeary an x
Ares [ Zone dafinition Al x
Structural Grid All X
Wertiml Circulstion Elements Bidg x
Core Elements Bidg x
ertical Shafts Bidg x

— ive maprosches corsicered Biag X
Frowide existing/new building secticns. Construction details and sections Bldg X
Bﬁmmnwmm*MMmimqwmmu e .
uikdng heizhtz : : o
f:::eﬂ:mﬁ:?ﬁaf:;;mum seConcEry open spacss. Strestioane design in A %
tmluﬁymnwuﬂwimﬁgwﬂdﬁ:BWWHM I .
fioor plans of each level, fire protection and egress, proposed lab mocuie.
‘Code aralysis, review and respond in writing to all pre-design comments. Submit for revies. Al x
Fioor Elevations Bidg x
Ky dimensions, bay sizes and owersl dimensions Bidg X
Provide prefiminary phasing pian Sidg 45 x
Accessinility routes Bidg x
Solar orientation disgrams Bidg x
WA DCOUDENT FESO eq:-uinh;ne:iﬁnmhnlum nssumFt.iuns Bidg ®
Provide & copy of fadiity standard detsils for use in basiz of estimete Al ®
Frovide existing / new paving sections &F Fort x
n-wineﬂzau:u:plmmmulmm AF.Port X
Provdns reliminnrlrm T Port ®
Provide track profiles Fort x
Frowide preliminary plan for new stnoctures Fort x
Provie prafiminarg pisn for dock / pier construction Port X

‘Context pians ilustrating how proposed project conkribates bo 50 FuTTunding uroen context
| building heizht and land wses)

E
=

SChEmAtC desizn for OpaTes paces Bnd Srestsoape improvements Snd waker managsment &l X

‘Sround level plan with public/ovic wses and landsmpe anens, refflecked ceiling plan, an

aranased b modus *

Energy study All X

Actestns report Al x

‘Wind anatysiz snd exhaust plume study Al ®

Cast Analysis an x

ffor fustification for proprictary items. List of spedfications

‘Construction schedule, project schedule disgram with phasing Al x

Desipn calcultions presentation &l x

Rz\'iﬁ_v ang npprm_ﬂmu_waruim:tuml materials, respond in writing to 2l design an ¥

miaterials submithed inthis phase

Al drawings will be produced with engiish system scales. Smies should also be illustrated

graphicaliy on the ingz. Scale ings should be appropriste for high resolution and Al X

Freliminary Specifications &l ®
Entine project on one anchitectural sheet for reference, general notes, refensnce and

mmnllnbnu mnramlnnmmdnim pmnms = *
z-?rpmo‘rm bevemd, fire estinguizhers, Sinks, refiected ceiling plans, enlerged plans, an ¥
Coordinstion '. Mi'tf mﬁnﬂmn. ; i ?taminimlm. 12 5 mmi scale, cormidors, wkilty dizdpline aa .
zones, vertical arculstion, dimensional iooations

Undate mi‘be::urulbuiscﬂ'nui? Al

Prefiminany finish schecule for typical aress Bidg
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Line Fem & Hesder Description

0% compiete par for open spaces and sirestzoaoe impnovemants snd weter mEnEgETErt

lmliunmﬂ'mrsumr. rzizumi:uroe’gu:put

Undsted oost echimats, dgiﬁn schadiuie, snd construction scheduls, ocrupancy schadule,
calculations - presentation

Fevizad q):dh:inns. :qq:m:nt

Review and approval of architectursl matenals, review snd approvel of architectural materisl
de’tuils,rupoﬂ:l'n wrﬂ'.'m; to sl comments from 300% phase, submit all documents to review

Compiete landsoaping architecturs including streetscape, curb-outs, parking imyout

Floor plans, reflected c:ifrE plans

Room Namas - Rsom Mumbers

Architachural desizn renort

Basis of desisn report, cost estimakes, speciicrtions, schedules, all desgn ioistions,
[prasantstions and reviews

Compiete all spadfications

InCorporstion of $0% comments into 100% design

Production of & compiete set of Duildabile, bindu:l:u'uﬁrﬁsmu soecifications as Recessary
for all aspects of the construction of the project in accordance with kws and the
reguiremants of the asresment

[Documents issuad for construction to be ssaled by Architect of SubcomsuRAnts ioenses as
architects or enginesrs in Massachusstts

Substructure

Foundation layout

Conceptual foundation sizes and rebar quantity per cubic yard
Preliminary foundstion details
Preliminany siab on grads details

Basement plan and saction if applicable

Basement wail prefiminary cetail if appcnie:

Frefiminany drainage plan if aoplicate

Foundation pian

Superstructure

Major sections throush builsing to show relevent conditions

Structural mmﬂﬁp-mmm deveiopment of albermatioes
Structural Conceptual Reports - Existing conditions, wind loading
Building to grade relstionship

identity major bailding siement

Prowide element sizes and quantities for concrete constructions (e, 24" square column 117
Ibs. of nebar per O

Floor plans at sach level

Development of akematives, critical mﬂ\ﬁmmmmﬂmspeum or
meterials list, column schedules

Fioor to fioor and floor to cailing haight

Prowide alement quantities (e pounds per square fook for structural stesd)

Structural fioor plans

Structural notes, orithoal coondination clearance, sections and detail, column schedules and
details

Correiation with architactural and mechanical faatures and spedfications

Structural r\:p-crt.s:l::iulmi‘ﬁun schecuies
Mﬂwpmnmm.mmmk oritical oo mation claarmnces,
mmm.smmmmrﬁmﬁgm.mmm.mﬂnmmumm
mechanicsl festures, ificat

Structural reparts

Exterior Closure

Major slevations with extent of glazine and mullion spacing indicated
identify major builcing materials used for exterior dadding

Identtifty predminary anchitectursl festures impacting building exterior
Building enveiop= analysis

Floor lires, roof line and top of parspets indimbed with dmensions
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Line fam & Hesder Description

Finished srades desry shown
[Extarior slevations snd datails

Roofing

Roof meterial and insulstion requirements
Preliminany drains and siops

For re-roof prnjacu, incicate roof cores resuls
Freliminary roaf details and down-drein lootions
Roof Flan

Structural Roof Flan

Roaf Flan

Interior Construction

Space aliocation and utilization plan

idenitify preliminary architectursl features impecting interior spaces
muamwmmml details for use in basis of estimate

interior partitions - delineated iy fire rating

[Door and window looticns

Preliminary door and hardware detsils

Preliminany standard wall details

Interior elevations

Howmuuirgpm eniarged pians, it:tiu'spuu:m ‘and utilization plamn, infEror
si=vations, signage locetion, building s=ctions, construction detzils, instalistion plans, list of
new and resed items

Interior Finishes

idantity prefiminary wei finishes

Idantity preliminary ficor finishes

idantity preliminary ceiling finishes

Color anc finish boards with physical samples

Automatic conveyances

Vertical transportation racommendations
idenitify location of elevators

Iﬂﬂ'lif‘r’m'ﬁm of escaltors

identify location of moving walk ways

Identify preliminary inberior finish reguirements
Prowide draft specifications

Vertical transportation plans

Plumbing

HVAC

identify utility connection points

Identify retsil utility requinements

Locate existing plumbing equipmient, verify ioctions of vertioal shefts with anchitectural
plans

Basis of the design report, radioactive waste

Flan Dr-nrings

Coordination with structural for support of piping, development of cutline spedfications:
identify restroom locations and fixbune counts

Provide as-built drevwings if available

l’u'nn'm; Systam pan urn'inF. kot pian for otz of I:u'll:inE'mne@'ul.rn districartion,
riser disgrams

Iﬂﬂ'llf‘f’ﬂ'iqmm & Moor drains

Prowide draft speifications

dmig m:hmmmwﬁaﬁmmm uE:Enr!poﬂs

Compiets construction documents for Plumiing

Identify equipment requirements fe= 300 TH chiller]
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Line Mamm & Hesder Description

Locate vm':ﬁn; miachanical HYAC equpmert. v‘eﬁﬁ- location mechanical rooms s,
architectural plmiuerk.i'lill connections to rmjn:r uilities, staam, indiate mu':h'nE inimke and
exhaust relationships

Bacis of desizn r=port, outside air temperstune, requirements for HYAC senvices, fume hood,
VAL Syshem CONCERT, ENEnTy source

identify amount of ductwork reguired [e.g. b per squars foot]

Mechanical plsn gz, |aDaratony | ing = of putiine:
specifications

Block ioad maloulations for space cooling and hesting

Prowide preliminary single line dingrams

Identify control points and major elements of BAMS

Prowide as-built dravwings if avsilable

Prowide draft sperifications

Mechanical plan drwings and sections- 60%

Destails of umigrue conditions, control disgrams with legend and operating description
Equipment schedules

Duesign report

Compiete Construction Documents for HVAC

Mechanical Desizn resort

Fire Protection Systems

Basis of desin r=port, integrated fire alarm and security Sstem
Fire protection egress plan
Pian drewings
: of outline specif
Fire protection namstive
Prowite as-built drawings it svsilanie
Prowide draft spedifications
Ceiling pian crawings
Fire protection design report

List manufacbuners of :quiprnert. Szes and mpﬂdﬁsu’ m_ior oomoonents

Identtify size of fire mains and stand pipes
Identify sprinkier head to ares ratic
Provide preliminary singie line diagrams

Compiete Construction Documents for Fire: Protection

Blectric Power & Lighting

Mmpmmmﬂmm?uhuﬁm.ﬂqpm
hhmTpmiErrm-:. :Iod:imliurhnu:hih.r i ru:laih'ﬂrﬂ: i
work

Establishment of the final scope, overall building conrected losd requirements, asreement
#rom esch '_r?:'li‘tlr anmlror !_EEH:‘II an d&'l-.Eﬂ development uruwin.?, deveiopment of
outline specifications or materials st

Prowide praliminary single line dingrames

Prowide as-built drewings if evailable
mmmmlqpmmmm#wmwmwm
Mmmupn}uﬂ,mimﬁzcﬁgamﬂmﬁmlﬁﬂuim ore line riser
diagram of auxilary power distioution

Prowide praliminary lighting layout

Prowite dran sperifications

Electrical design report. Spediications

Hﬂﬂ'mnﬂilﬁ'ﬂ“ piot pian, :Iod:icnl&ﬂrinlimpm. lisﬂ'ﬁemmmlim
dizgrams with size and fault curents

Electrical cesisn report and spacifioation fior construction

Electrical Systems

Identtify any security systems upgrades

Prowide preliminary single line dingrames
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Line Fem & Hesder Description

plans, verify locations of vertical shafts with architactural plans
Basis of design renort, caiouiations of axisting size and svailabie capadity
Blasic security and spacal systems concepts and reports
Proside conduit, wirs, eq.lpm:l'rt sizms
Pian specifications to include one line disgrams and specifications
Provide draft spedfications
Spedial Systerms drawings, plans, details and spediations

Equipment
Proside praliminary equipment schedule including size and capacity
Identity sy sl storage systems impacted by new work

i fuel stormge uperades are mcluded in scope, oroide details
[Planindicating major axtent of matarisls and amy spacal conitions or equipment
Floor pian for equipment |otions

Furnizhing:
Provide prafiminarg furnishing pian

Special Construction

Idanitifly sy special construction ibems |Provice aliowance value if aporooriats]

Building / Site Demo

[Dema Pian identifying materials to be removed including sactions and details of sxisting

kems
Demailition reguirements
Provide hazardous material suréey

Sitework
Site plan of the project showing location of il buildings, roads, parking and landsape
elements
Siils report and desipn e gations

Clear definention of the project imit lnes

Preliminany spot slevations and site conkours
Provisians for trash disposal and remosai by truck dock - Haul route
I niEsded andronmental impact study
Site gisturoance permit [erosion conkrol] for more than 1 acne
Diff-site borTow and spoils panmit [federally funded)
Preliminany locxtion of batch plant if possinie
Proside existing fending plan if applicable
Proposed fendng plen if applicadle
Site crainaze, shorm water removal or detention noted
id=ntify number of parking spaces and code/zoning requirements
\ﬁﬁﬁypuxpmpmmn’upmmﬁnrm roUrtas, Arosion Contnol rrsasmnes,
dorumentation of altematie investizations.
Establishment of final scope
Site plan showing sl striping, indication of phasing, planting pian
meterial list, transportation layout

Site Improvemants
Site yoat
Provide 2s-built drewings if aveilable
Proside & copy of fadiity standard detsils for use in basis of ectimate
Compiete sanitary constnaction documents

Site Ciwil /Mechanicaly Bectrical Liilities
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Line Hem & Heacer Description ‘.'-li-‘:-'ﬂ"} u"':::?" T
Frooosed utilities nobed Al ®
Eml:rguhihs notsd Al ®
LHilities statement mwunis,aﬁ!ndu,irﬁviuuulmm Al ®
H’Mﬂel.l‘l*lll relocatians AF Port
Provide axisting profiles All
Provide new profiles Al
Liility piat pian.

Existing utilities and their connections

Airfield Electrical
idenitify electrical upsraoes &F X
Provide as-built drawings if aveilabie BF x
Wﬁﬂemﬁsﬁrﬁ rumaTy F tmd'nyli.?rﬁrﬁ ol=n AF x
I‘rwiﬂeﬂc':nirﬁru'mq F miw plen AF x
Wﬁﬂemﬁsﬁrﬁ s'l'ge fn:l:ingnms AF ®
e e o CE X
Frovide ms:unm."nﬁnysiw pien AF ®
Provide prefiminary singie line ciagrams AF
W{iﬂecmﬂjt.hil\:,cqutrﬂrtsi:u AF
Airfield Construction
I'lm'iﬂeairﬁeldpnn AF ®
Provide as-buikt uruwinp i aymilable AF ®
muamwﬁqmumﬁfwmim;um AF ®
PPD‘Jiﬂeslet'll- berTicade Fﬂ'\ AF X
Provide phasing pian AF s
Provide axisting profiles AF ®
Provide proposed profiles AF ®
Provide axisting striping / pavement marking plan AF ®
Provide proposed striping / pavement marking plan AF ®
Diock  Pier Construction
Id:rrﬁrr'b\:nﬁmtyp-: and nepmar:ilutu De instaled Port x
mﬁﬁmﬁnrrp-:amnepmdpﬁmbemﬂ Port x
Prowide proposed details for pile-caps to be used Port
Identify sy anchorage structures to be instalied Port
Site Improvements - Rosdways
Sl‘bernad’ﬂ'll h'll:u.l‘t Port ®
Provide as-builk ings of exicting r i Port X
Wjﬂeamafnrraditr'smmmuﬂaﬂsmruul'nbusi::l'e:timbe Port ®
mummmdﬂﬂs Port i
Priovvide pavement 'rurkIB plan Port ®
mﬂehwmﬂﬂﬁﬂshwhn-ﬂs Port X
Provide layout and prefminery details for retining wals Port ®
Frovide roscwey phasing pian Port s
Site Improvements - Track Work.
Wﬁﬂemlw Port w
mumlﬂmﬂmmﬂmwbwﬂmm Port x
Wjﬂedemihrnra'rllaoss-wzr;,;pm Furr-outs idemirlrtlrps mnd clssiication Port
Idﬂ'l:l'l"r’t‘fpe of rail, rziHies, and balkst Port
Provide typical rail section Port
Prowide praliminany sigrelizstion pian Port
Provide single line disgram for train conkrols incleding conduit size, wine type and quantity Port
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Appendix B — Sample Risk Register

Project Controls administers the Risk Analysis exercise during various phases of the project. The Risk
Register is updated on a monthly basis unless otherwise deemed necessary by Project Controls.

Prejert Mo { Wars L1548 - Turmvioad € Cassiy.
Projoct Budger 550000000
Wt CostingenoyRugured 5545
Implied Prejert Contingency Bguied 267050000

Catgery ™ ey TS RE
2 B Schad | Oeraticrus R smares [T saam
z oo 53,300
. Sl vt [ Abuturrsr = s3300
z { Baives am 53,300
Existing Conditioss. o 53,300
Vet Wintir Cornditions — 53,30
External Buudding bnsgmecicr, Plaaritiog ssel Elvctrical b puectors = s3300
ol Dsastars om 53,300
WA B - Architintural Fistures sl 53300
artical Transcetaum et S Lty am 53300
Fosdared Secarity am Fren)
10 N Tt St am 5330
FAASNEPA Asqrumnds am 53300
EXTERNAL TOTAL 4300
Adhwartisiog e 53300
....... 1 oz 53300
sl | el am 53300
it Subscrtesets Ensestions am 53300
f Barding = Sutensiracter Dutastt 0 5330
anfigporaton Project (Far £) Schodbubs om a3.300
Management Firs Dapartmare am 53300
[T—— am 53300
Terrisel € Resatars Frojects - Loghtics and S1aging am 5330
Turriad B 1 € Canmcter - it and Staging am 330
LEED Canifeation am 53300
SANALEMENT TOTAL sa50
Projunt Schedhi i 53,300
Dt of Socqainic Puckaqus Fmgecting Sehwaabs o s3m
Pty Stindrds sl £330
Cussbty Rk am 53,300
Infraitracturs Raguiverrusts for Fhasing o 53300
Pk Dt Fira Durtad { Excort fralabsiey — 53,30
[—r o s33m
Material Dol ver'y [ Stw g itics | Stigiog am 53,300
MPAIndciion o 53,300
Scopse Changes by MPA - Hus Prisject Ares — 53,30
o i et v am s3am
MPA Rugaievrnarics [BIM. Loan, Mty Picarti. PRk, MUVEE) am 53300
Chiarnge Minagernarn Poocass  Tiradissss o 53300
[ — am 53300
o Statng e s3am
MG om a3.300
Stabia ki e ol D Faad sl i 53300
Duige Dalwraksh | bncermobets Packages am 53,300
Wk Plans i 53,300
PERATONAL TOTA sa30

Risk Priority is a function Likelihood and Severity (as indicated below). Refer to the Risk Analysis
Guidelines for an outline of the Risk Analysis process.

P=f(L-S) High

Priority

P = Priority
L = Likelihood
S = Severity

Severi

Low
Likelihood of Occurrence
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Appendix C— Sample Estimate Quality Controls Plan
Coming soon
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Appendix D — Sample Target Cost Estimate and Continuous Estimating Effort
Sample of Target Cost Estimate

Level 2 Set Based Estimate / Design Current EBtimate / Design
Group Elements

A10 Foundations 100,000 150,000
A20 Basement Construction S200,000 150,000
B0 Supers truc ture 4500,000 %400,000
B20 Exterior Enclosure 200,000 $300,000
£100,000 £100,000
£100,000 £100,000
520,000 520,000
250,000 250,000
30 0

ssi,000 s50,000
350,000 350,000
415,000 415,000
350,000 550,000
so 50

E20 Fumnishings 10,000 10,000
a0 50
a0 50
a 2
G20 Site Improvements a0 30
G30 Civil and Mechanical Utilities =0 =0

G40 Electrical Utilities =0 =0
G 90 Other Site Construction a0 30

Sample of Continuous Estimating Effort
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