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1. BACKGROUND AND PURPOSE

The Project Costing Manual (PCM) has been assembled as a Metropolitan Sewer District of Greater
Cincinnati (MSD) Wastewater Engineering (WWE) Division Standard to serve as a single source of guidance
for MSD staff and consultants. It replaced the Financial Analysis Manual (FAM) dated June 2013 and the
related Estimating Guidelines document dated January 2009. The PCM provides guidance on the
development of project cost estimates for Design-Bid-Build (DBB) projects and Progressive Design-Build
(PDB) projects.

The purpose of the PCM is to ensure that all project estimates developed for MSD capital projects are
prepared consistently and accurately. MSD staff and / or consultants are expected to use the cost estimate
templates for DBB and PDB projects included in Appendix B to ensure that markups are applied to project
estimates in a uniform manner across MSD’s capital program. This standardization is intended to produce
not only more accurate estimates, but also greater confidence in those estimates. While professional
judgment and due diligence are critical to the proper development of any cost estimate, the standards
and standard approaches established in this document should be used as the basis for all estimates
created by MSD staff and consultants. Deviations from this standard must be coordinated with the project
team and approved in writing by the MSD Standards Committee.

An effective project estimate can be used to establish a realistic project budget for cost monitoring and
progress measurement throughout a project’s lifecycle. The purpose of this document is to establish
standard definitions and processes necessary to estimate various components of a project’s cost. It is
intended that this PCM be reviewed periodically and updated for review and approval by the MSD
Standards Committee.
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2. PROJECT COST ESTIMATING

A cost estimate is a prediction of the probable costs of a project or effort for a given and documented
scope, a defined location, and point of time in the future. MSD’s approach is largely based on and adapted
from practices recommended by the Association for the Advancement of Cost Engineering (AACE).

To understand the relationship between various project cost estimating documents, it is necessary to
clearly define the key components of the project cost estimate as shown in Figure 2-1 below:

e Cost of Work: Costs for labor, material, equipment, and other costs to create the asset.

e Opinion of Probable Construction Cost (OPCC): Cost of Work plus mark-ups that are included in
the contractor’s bid estimate for the project to be completed. This is also sometimes referred to
as Total Construction Cost, or Engineer’s Estimate.

e Total Project Cost: OPCC plus the addition of the indirect costs necessary to complete the
construction and startup of an asset. These indirect costs include Planning and Design professional
services and certain pre-construction and construction professional services performed by a
consultant, Right of Way (ROW) acquisition costs, and other Miscellaneous expenses.

e Life Cycle Cost: Total Project Cost plus the operation and maintenance costs over the life of the
asset. Life Cycle Costs are usually reported in terms of their present value. Present Value is used
to compare alternatives over the life of the assets.

Life Cycle
Cost

Total
Project
Cost

Figure 2-1: Project Cost Estimate — Key Components
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The following section provides specific guidance and explanation on how MSD project cost estimates are
organized and developed. This is aligned with MSD’s Program Delivery System (PDS) which defines the
required milestone deliverables for projects along their lifecycle, including required cost estimates. MSD
has developed PDS modules for traditional design-bid-build and progressive design-build project delivery
approaches. Both delivery methods are addressed in this PCM.

2.1. Estimating Methods

In practice, estimating methodologies fall into two broad categories, conceptual and deterministic. As the
level of project definition increases, estimating methodology tends to progress from conceptual methods
to deterministic methods, as described below.

Conceptual estimating methods use independent variables that are generally something other than a
direct measure of the units of the item being measured. They usually involve simple or complex modeling
based on conferred or statistical relationships between costs and other, typically design-related,
parameters. Often the cost estimating relationships used in conceptual estimating methods are subject
to conjecture. The typical conceptual methods used are:

e Capacity Factor Method: A capacity factored estimate is one in which the cost of a new facility is
derived from the cost of a similar facility with known (but usually different) capacity. This method
relies on the non-linear relationship between capacity and cost.

e Ratio or Factor Methods: Ratio or factored estimating methods are used in situations where the
total cost of an item or facility can be reliably estimated from the cost of a primary component.
For example, these methods are commonly used when estimating the cost of specialized process
equipment that makes up a significant portion of the construction cost.

e Parametric Method: A parametric model is a mathematical representation of cost relationships
that provides a logical and predictable correlation between the physical or functional
characteristics of a project and its resultant cost. A parametric estimate is developed using cost
estimating relationships and other estimating functions that provide logical and repeatable
relationships between independent variables, such as design parameters or physical
characteristics, and the dependent variable, cost.

Conceptual cost estimating is typically performed during the Capital and Project Planning phase of the
project delivery cycle, and early in the Design phase (up to 30% Design). During Capital Planning, where
an order of magnitude estimate is developed prior to the Project Planning phase of a project, estimators
must rely on industry standards and/or cost data for similar types of projects, facilities, or processes
constructed in the past. Examples of conceptual methods traditionally used at this juncture are capacity
factor or ratio factor methods. For the Project Planning phase and early portions of the design phase,
project definition has progressed, and conceptual estimating methods tend more toward parametric
methods.

Deterministic cost estimating methods use independent variables that are direct measures of the item
being estimated, such as straightforward counts or measures of items multiplied by known unit costs.
Deterministic estimating methods rely on a high degree of precision and a determination of quantities,
pricing, and a complete scope definition.
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Deterministic cost estimating is typically performed during the later stages of the design phase (60%, 90%
and Final Design). At the 60% Design stage, however, deterministic methods are generally combined with
conceptual methods to produce the estimate. In general, multiple methodologies are often used to
account for varying degrees of scope definition for different project elements at various project stages.
Estimators must select the most appropriate and advanced estimating methodologies based on scope
definition and availability of historical cost data and parametric models.

2.2. Estimate Classification

Estimate classification is commonly used to indicate the overall maturity and quality of estimates. Most
organizations will use some form of classification system to identify and categorize the various types of
project estimates that they may prepare during the life cycle of a project. The classification described in
this guide is based on the framework developed by AACE. Their “Cost Estimate Classification System
(Recommended Practice No. 18R-97)” provides generic guidelines for the general principles of estimate
classification that may be applied across a wide variety of industries.

These guidelines have been adapted to meet the specific needs of MSD. Table 2-1 and Table 2-2 below
show the MSD Estimate Classification System as applied to traditional design-bid-build (DBB) and
progressive design-build (PDB) projects. Like the AACE framework, MSD uses a multi-level classification
system to describe estimates developed for different project stages. Class 5 cost estimates refer to
conceptual estimates when a project is first conceived, and very little project information has been
determined. As the project moves through the five classes, the number of unknowns in a project
diminishes and the Class number decreases. An estimate may be classified as Class 1 when the project has
reached 100% Design and is ready for bidding.

As defined above, a cost estimate is the most probable cost within a range of potential outcomes. AACE
Recommended Practice 40R-08 (Contingency Estimating — General Principles) explains that an estimate’s
accuracy is dependent on the correct amount of contingency being included. As described later in this
document, contingency is an amount added to an estimate to allow for incomplete design elements,
conditions, or events for which the effect is uncertain. The cost estimating process assumes successive
cost estimates will be prepared beginning with the lowest level of project definition (produced at the
earliest stages of the project’s lifecycle) through the highest level of project definition (produced at the
latest stages of the project’s lifecycle). As the number of unknowns decreases (reflection of probabilistic
assessment of uncertainties and risks), contingency amounts and the estimate’s accuracy range will get
smaller. The Expected Accuracy Range column in Table 2-1 shows that a Class 1 estimate has a much
narrower band of expected results than a Class 5 estimate.
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Table 2-1: Estimate Classification System for DBB Projects
; Expected
MSD Phase/ Project Background . . P
... ) Estimating Method Class Accuracy
Stage Definition Information Used
Range
Few or no design L:-20% to -
Capital parameters: estimate 50%
. 1-5% . . Conceptual 5
Planning based on historical H: +30% to
data +100%
_ L:-15% to -
PrOJe.ct Based on project 30%
Planning 5-15% narrative and Conceptual 4
recommendations H: +20% to
(BCE or CDR) +50%
Rudimentary design L: -10% to -
and estimator 20%
30% Design 15-40% experience with known Conceptual 3
parameters needed to H: +10% to
develop the estimate +30%
Design development L: -10% to -
documents. Estimator L 20%
Combination: C tual °
60% Design 40-60% experience needed to ombination .o.nc.ep ua 2
) ) & Deterministic H: +10% to
determine appropriate : ©
estimating method. +30%
L: -5% to -
Detailed estimating 15%
90% Design 60-90% data from plans and Deterministic 1
specifications H: +5% to
+20%
L:-3% to -
Detailed 10%
Final Design 90-100% documentation ready Deterministic 1
for bid submittal H: +3% to
+15%
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Table 2-2: Estimate Classification System for PDB Projects

MSD Phase/ Project Background Estimating Expected
Stage Definition Information Used Method Accuracy Range
Few or no design
parameters: estimate
based on historical data:
scope definition is L: -20% to -50%
Capital Planning 1-5% limited to an Conceptual 5 H: +30% to
understanding of the +100%
problem, a delineation
of project limits, and
some limited specificity
of project components
Proiect Plannin Based on project L: -20% to -50%
J(OA BCE) & 5-10% narrative and Conceptual 5 H: +30% to
recommendations +100%
Based on project
Design - narrative and L: -15% to -30%
(Design-Builder 10-15% recommendati'ons.; Conceptual 4 H: +20% to +50%
BODR) performance criteria
requirements
Rucilr:r;e;:;:aiiilgn Combination:
. . . Conceptual & L: -10% to -20%
% D 15-409 h k
30% Design 5-40% experience with known Deterministic 3 H: +10% to +30%
parameters needed to
develop the estimate
Design development
documents. Estimator Combination: L:-5% to -15%
60% Design 40-60% experience needed to Conceptual & 2 H: +5% to +20%
determine appropriate Deterministic
estimating method.
90% Design 60-90% N/A N/A N/A N/A
Final Design 90-100% N/A N/A N/A N/A

2.3. Organization of Estimates

The organization of estimates into discrete work items is essential to the perception and subsequent
analysis of estimates. MSD estimates should be organized by using the Work Breakdown Structure (WBS)
with the Construction Specifications Institute (CSI) classification system encoded for each estimate line
item. This allows for a schedule of values to be generated from the WBS.

Each MSD Project Cost Estimate Summary shall be organized using a predetermined WBS. The WBS
provides a systematic organization for all the costs in the estimate and is typically unique to a particular
type of project. For example, a treatment plant may have a WBS structured around the plant process
units, while a conveyance project may be organized by each defined reach or segment. A consistently
applied WBS from the beginning of a project will facilitate a comparison of costs for each estimate
submittal. Under each WBS heading, individual estimate line items will be coded using the CSI
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Masterformat 2016. The same estimate can then be presented in estimate reports that are either sorted
in the WBS or the CSI classification system.

2.4. Schedule of Values

An estimate shall be established as a control baseline as early as possible in the design process. Project
Funding and Budget amounts rely upon an estimate prepared using all the design and cost information
available at the time of preparation. Although an estimate will be refined using conceptual and
deterministic techniques as a project progresses, all parties must be cognizant of the current estimates
for their activities and for the execution of their work. Once the design process commences, project
estimates will have necessarily stipulated the work breakdown structure that can be converted into an
approved schedule of values. A schedule of values structure should be coordinated with the designer
consultant early in the design phase to ensure that all work output is included and defined with its own
budget and schedule. This will simplify later evaluation of the effect of change and can be used as a future
planning reference and risk analysis basis. The historical project information can then be used as raw data
for trend analysis, indexing, and estimating unit data. The schedule of values should be developed no later
than the 60% Design Submittal during the design phase.

2.5. Estimating Approaches by Project Phase

MSD adheres to its formal PDS processes for the development and delivery of all capital projects. The PDS
requires that project estimates be produced during capital planning as part of the project’s Evaluation
Phase and during delivery as part of the Project Planning Phase and Design Phase. The phases of a project
are defined for capital planning and for all methods of project delivery by MSD, including traditional
design-bid-build (DBB), DBB for assessment sewer projects (local and lateral sewers), and progressive
design-build (PDB).

Cost estimating requirements and approaches are outlined below for MSD’s Capital Planning, DBB and
PDB PDS modules. More detailed information, guidance and requirements on project cost estimate
elements / components and project cost estimate development and submittals are outlined in subsequent
sections of the PCM.

2.5.1. Estimating Approach by Project Phase — Capital Planning

MSD utilizes a Capital Planning Module (CPM) to nominate and develop projects as part of a formal capital
program planning process. The CPM outlines an objective, criteria-based, decision-making process that
reduces subjectivity and provides documented justification for project nominations into MSD’s Capital
Improvement Program (CIP). All projects approved for inclusion in the CIP that are subsequently included
in MSD’s approved annual Capital Budget Request (CBR) to the Board of County Commissioners (BoCC)
will then proceed to follow the other processes presented in the appropriate PDS project delivery module
(e.g., Design-Bid-Build, Progressive Design-Build, Local Sewer Assessment, Lateral Sewer Assessment).
MSD’s CPM through the Endorsement Phase is depicted in Figure 2-2 below. (For a view of the complete
CPM see Appendix A.)
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Initiation Evaluation
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Delivery Order

Figure 2-2: PDS Module — Capital Planning Module (partial)

CPM Evaluation Phase Estimates

The Evaluation Phase of the CPM requires that a Class 5 estimate be prepared and reviewed ahead of the
Stage Gate 1 approval process for inclusion in MSD’s CIP. (The Stage Gate 1 approval process is conducted
during the Endorsement Phase of the CPM.) At this stage the project scope definition is limited to an
understanding of the problem, a delineation of project limits, and some limited specificity of project
components. The estimate will typically be developed based on a conceptual method (e.g., capacity factor
or ratio factor) and carries the largest project contingency due to the lack of project definition.

In accordance with MSD’s CPM and project evaluation process, the project estimate will typically be
developed in-house using internal cost estimating staff. The project estimate will provide the initial project
estimates anticipated for planning, design, and construction related services and miscellaneous expenses.
To provide a more reasonable estimation of these amounts and ensure consistency of approach at this
early project development stage, formulas for Planning Services, Design Services, Miscellaneous Expense,
and Construction Services have been developed and are included in Section 2.7. These will aid the cost
estimator in determining preliminary level estimates for these cost categories for purposes of project
funding approval and as a basis for contract negotiations once the project is approved and funds
appropriated.

Once funding is appropriated for planning, projects will transition from the CPM to the applicable PDS
project delivery module for the project. For many projects, procurement then starts for Project Planning,
Design, and Construction Phase Services. If the original estimate for these services is inadequate, the
project will be delayed until additional funding can be approved through legislation.

2.5.2. Estimating Approach by Project Phase - Design-Bid-Build (DBB) Delivery

The traditional DBB PDS module through the Legislation Bid & Award Phase is depicted in Figure 2-3
below. (For a view of the complete DBB PDS module see Appendix A.)
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Project Planning Design Phase
Phase Award Phase
Planning ' / Design " Bid/Award

Figure 2-3: PDS Module — Design-Bid-Build (DBB) Delivery (partial)

Project Planning Phase Estimate - BCE Estimate

During the Project Planning Phase an alternatives analysis is conducted resulting in a Business Case
Evaluation (BCE) that recommends a preferred alternative. The BCE requires that a Class 4 estimate be
prepared and reviewed as part of the Stage Gate 2 approval process prior to initiation of the Design Phase.
In some cases, MSD will require the design consultant to develop a Conceptual Design Report (CDR), which
will include an updated cost estimate, but still within the Class 4 level of accuracy. For assessment sewer
projects (local and lateral sewers), the BCE is typically not prepared following alternatives analysis.
However, the Class 4 estimate is developed and reviewed as part of the Stage Gate 2 approval process.

The Class 4 estimate produced in the Project Planning Phase establishes a baseline project estimate that
is tracked by MSD and used as a basis for measurement of cost performance through the project lifecycle.
Because design details may still be lacking, this estimate will likely be developed using a combination of
the three conceptual estimating methods with emphasis towards the parametric method.

Design Phase Estimates - 30% and 60% Design Stage Estimate

Design Phase estimates for 30% are Class 3 estimates. Design Phase estimates for 60% Design are Class 2
estimates. These estimates will be prepared, reviewed, and approved in accordance with the
requirements of the DBB PDS module. The 30% project cost estimate should be based on a defined basis
for design and project performance requirements. Design details should have been evolved from the
Project Planning level estimate and will likely be developed using a combination of conceptual estimating
methods coupled with some deterministic estimating of specific items and unit costs.

At the 60% Design Stage, deterministic estimating methods should be utilized and the OPCC should be
developed following a logical work breakdown structure aligned with the major project components. At
this juncture the project should be very well defined in terms of sizing, locations, alignments, ROW
acquisition requirements, and ancillary project needs. The 60% Design Stage Class 2 estimate will be
reviewed as part of the Stage Gate 3 approval process, prior to initiation of the 90% Design Stage.
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Note: For lateral sewer projects, since there is no 60% Design Stage or Stage Gate 3 event, A Class 2 cost
estimate is not developed for 60% Design of these projects.

Design Phase Estimates - 90% and Final Design Stage Estimate

The estimates for 90% Design and Final Design are both Class 1 estimates. These estimates will be
prepared, reviewed, and approved in accordance with the requirements of the DBB PDS module. The 90%
Design project estimate will be fully developed deterministically using a fully structured work breakdown
structure consistent with MSD standards and shall contain current vendor pricing. There should not be
any project scope changes occurring after the 90% Submittal and cost estimate, just a refinement of the
final design and incorporation of the technical review comments. It is not envisioned that the project cost
estimate would change significantly between the 90% Design Stage and the Final Design Stage. The Final
Design (100%) project estimate should be completely defined, contain updated vendor prices, and be
reviewed as part of the Stage Gate 4 approval process to advertise the project for construction bids.

2.5.3. Estimating Approach by Project Phase - Progressive Design-Build (PDB) Delivery

The PDS module for the PDB delivery method during Phase 1 Services is depicted in Figure 2-4 below. (For
a complete view of the PDB PDS module see Appendix A.)

Project Planning Legislation, Bid & Award Phase || Design and Construction Phase
Phase

g — Phase 1 Services
Bid/Award ‘

A 4l

" Feasibility / Development |||

Procure . »
Project RFP Process & . -
Owmer's . 60% Design / Draft Guaranteed
s Altemaltives RFQ Process | Design-Builder =
AdViSOr | £ iations Selection Maximum Price (GMP)
(OA)
\

Pre-Construction Services

Early Work Packages / Mobilization
(Separate Funding May be Required)

\

Figure 2-4: PDS Module — Progressive Design-Build (PDB) Delivery(partial)

The PDB PDS module requires that project estimates be produced during both the Project Planning Phase
and the Design Phase. The Project Planning Phase estimate is prepared by the Owner’s Advisor (OA), also
known as the criteria engineer under Ohio Revised Code 153.692. Design estimates are prepared as part
of Phase 1 Services for the Basis of Design Report (BODR), the 30% Design deliverable, the 60% Design
deliverable for the Main Work Package, and for any Early Work Package as applicable.

For PDB projects, MSD includes Project Contingency to account for design development and risk-derived

scope. This contingency amount applies to all cost estimates produced over the project life cycle. As Phase
1 (design) of a PDB contract progresses, the Project Contingency can be expected to gradually reduce as
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undefined scope becomes defined scope. During design, there is generally a corresponding increase to
the estimated cost of the defined scope cost of work. As Phase 2 (construction phase) of the PDB contract
begins, undefined scope will have been minimized, and specific risk-derived amounts will make up a
significant portion of the Project Contingency. Note this Project Contingency amount is carried under the
Design-Builder's Guaranteed Maximum Price (GMP) for use by the Design-Builder and that this is a core
feature of PDB delivery.

Project Planning Phase - BCE Estimate

The estimating approach for the Project Planning Phase for PDB projects matches the approach outlined
above for DBB projects during this phase; however, the final BCE will be updated or prepared by the OA
as the project criteria are established prior to procurement of the Design-Builder for Phase 1 Services. For
PDB projects, additional alternatives analysis and planning may be conducted by the Design-Builder during
Phase 1 Services as this is a key feature and benefit of collaborative delivery.

Design (Phase 1 Services) Estimates — BODR, 30% Design and 60% Design Stage Estimate

The estimating approach for the 30% Design Stage and 60% Design Stage for PDB projects matches the
approach outlined above for DBB projects; however, for PDB projects:

e The BODR estimate is a Class 4 estimate.
e The 30% estimate is a Class 3 estimate.
e The 60% estimate is a Class 2 estimate.

In contrast to the DBB process, the 60% Design Stage does not correspond with a Stage Gate milestone.
Instead, shortly after the 60% Design deliverable review, the Design-Builder will develop a Guaranteed
Maximum Price (GMP) proposal for review as part of the PDB Stage Gate 3/4 approval process using bid
costs. This should occur prior to BoCC legislation to allow the start of Phase 2 Services (construction) for
the Main Work Package.

Note that for PDB projects, no cost estimates are prepared following development and negotiation of a
GMP because the Phase 2 Contract Price Amendment establishes the cost of work and additional
estimating would be moot.

2.6. Project Cost Estimate Submittal Requirements

All project cost estimates should be developed and delivered via an Estimate Report to include the
required components (as applicable) outlined below. All estimates should provide clear documentation on
how the estimate was developed and the source of the cost information used.

2.6.1. Document List

The document list establishes the basis of the estimate. It will include a complete project description and
reference all currently available drawings, sketches, reports, studies, equipment schedules, and outline
specifications. The date on the drawings and documents will also be noted.
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2.6.2. Assumptions

Assumptions include information regarding labor rates, labor productivity, hours of work, unique site
conditions and restrictions, building materials used, and construction methods. Assumptions will be
documented to understand costs that were estimated when there was insufficient or minimal project
scope information.

2.6.3. Parametric Measurements

The estimate total and subtotal for each heading will be expressed in common designated units for each
estimated line item, evaluation of costs, and historical databases. If a parametric unit applies to the scope
of the project, it can be shown in the Body of Estimate. An example would be the “Million Gallons per
Day” (MGD) flow rate for a pump station.

2.6.4. Body of Estimate

The Body of Estimate is the main component of the cost estimate submittal and includes the cost estimate
line-item structure, quantities, units of measure, and pricing information. See Section 2.7 for details.

2.6.5. Total Project Cost Estimate Summary

All project cost estimates, regardless of phase or project delivery method, have certain essential
components. These required components promote consistency across MSD’s projects and ensure
alignment with the appropriate PDS. The Total Project Cost Estimate Summary summarizes the total
project cost and cost development by component.

See Appendix B for Project Cost Estimate Summary Templates for DBB and PDB delivery methods.
Templates include Cost of Work as well as applicable Estimate Mark-Up items and Indirect Project Costs
factoring into the overall Opinion of Probable Construction Cost (OPCC) and Total Project Cost. Note the
Total Project Cost entry should be expressed to a degree of accuracy of no more than three significant
digits (e.g.: a $25,395,537 detailed estimate will round to $25,400,000; a $5,322,437 detailed estimate
will round to 5,320,000). See Estimate Mark-Ups and Indirect Project Costs information in Section 2.7
below for more information on these elements.

For Capital Program reporting, the Opinion of Probable Construction Cost and Total Project Cost Estimate
amounts should also be shown in 2023 dollars, as shown on Page 2 of Figure B-1 and Figure B-2. This
conversion shall be accomplished using the MSD Composite Index. Development of the MSD Composite
Index is described in Appendix C. Index values shall be retrieved from a table on MSD’s Capital Project
Resource Library. The ratio of the current index value to the 2023 baseline (3394) is the factor to use when
converting a current estimate to 2023 dollars.

2.7. Project Cost Estimate Development Guidance

To provide consistency in the development and structure of cost estimates, guidance is provided below
for the Body of Estimate as well as Estimate Mark-Ups and Indirect Project Costs. To further support this
effort, refer to the figures and tables included herein for additional guidance.
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2.7.1.

Body of Estimate

e Estimate line-item structure: Each line item will be coded to a WBS and CSI code with a description

of the type of material involved or the scope of the item that is being priced.

e Quantities: If the scope of an entire construction item or task is difficult to take off, it will be
designated as a “lump sum.” Quantities can also be expressed as a designated number of total
individual labor hours to complete a task.

e Unit of measure: Each estimate line item will have a quantity of work expressed in its appropriate
unit of measure.

e Pricing: This is the application of unit costs to the quantities for each unit of measure to be
acquired or installed. Unit costs are determined by calculating variables in the following five
categories:

(0]

2.7.2.

Material cost: The material unit price will be derived from vendor quotes, source books
such as those produced by RS Means, and historical cost data. Sources should be
identified within the Assumptions section of the Estimate Report.

Labor cost: Labor unit price will be based on probable labor production rates and crew
sizes. Labor cost = (quantity/labor production rate) x labor rate where the labor
production rate is the number of units of work produced by a person in a specified period,
usually hours or days. This rate varies between trades, projects, climatic conditions, job
supervision, complexity of the installation process, and other factors.

Equipment cost: The Contractor’s major construction equipment costs include the rental,
transportation, handling on the job, operation and maintenance costs. The equipment
costs will be allocated to each appropriate line item but may be shown as an individual
line item if a major piece of equipment is used for many different work tasks during the
project.

Subcontractor cost: The subcontractor’s quote will be reviewed for items that are
included and excluded from their quotation and the length of time the subcontractor will
honor the price.

Other construction costs: This includes miscellaneous cost / expense items that are not
included in the unit costs. They may include costs associated with the following factors:
weather, crew transportation, soil conditions, hazardous material removal, utility
relocations, wetland replacements, road/highway/special crossings, traffic control,
ground water, labor strikes, material and/or subcontractor availability, general material
economic conditions, complexity of the project, and construction phasing. These costs
should be clearly explained within the Estimate Report.

Mark-Ups

Mark-Ups are costs that are expressed as a lump sum, deterministic units or calculated as a percentage of
the subtotal of the estimated construction costs. These mark-ups represent costs that may be incurred by
a contractor outside of the direct actions required to build the asset. Mark-ups are added to Cost of Work
to obtain the OPCC. They are presented in the Project Cost Estimate Summary.

e Contractor's General Conditions (for DBB projects only): The Contractor’s General Conditions

consider the cost of items that cannot be associated with a specific element of work but must be
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furnished to complete a project. These include cost items such as supervision, temporary facilities,
office trailers, toilets, utilities, permits, photographs, small tools, and other items. Estimates
produced for MSD will calculate the Contractor’s General Conditions, barring deviation for
professional judgment, as a percentage of the Cost of Work (see Table 2-3).

Table 2-3: DBB General Conditions Percentage

DBB - General

Cost of Work Conditions

Percentage
Below $1,000,000 20%
$1,000,000 to 5,000,000 20%
$5,000,000 to 10,000,000 18%
$10,000,000 to $20,000,000 15%
$20,000,000 to $100,000,000 15%
Greater than $100,000,000 13%

e General Conditions (for PDB projects only): For PDB projects, General Conditions are the Design-
Builder’s costs for materials, services, and equipment necessary to perform the Work on the
Project, but that are not incorporated into the Project. Bonds and Insurance costs are included in
this amount. The cost of General Conditions is calculated as a percentage of the Cost of Work
(labor, materials, equipment, bonds, insurance, and other costs to create the asset plus any
allowances and project contingency). This percentage markup is negotiated as part of the
procurement process, prior to the execution of a contract for Phase 1 Services. For preparation of
a Capital Planning or Project Planning level estimate (BCE prepared by the OA), the percentage of
11% of the Cost of Work Subtotal should be used.

e Contractor's Overhead & Profit (OH&P) (for DBB projects only): Contractor’s Overhead is the cost
of doing business. Contractor’s Profit is the compensation amount for risk and efforts to
undertake and complete the project. Estimates produced for MSD, barring deviation for
professional judgment, will calculate the Contractor’s OH&P as a percentage of the Cost of Work
(see Table 2-4).

e Design-Build Services Fee: The Design-Build Services Fee is the combination of compensation for
(a) all Design-Builder services during Phase 2 not included in the Cost of the Work and excluding
Phase 2 work by the Engineer of Record, whose work during Phase 2 shall be accounted for in the
Design Services Fee; (b) all Design-Builder overhead during Phase 2 including home office
overhead; and (c) all Design-Builder profit for Phase 2 of the Project including any Design-Builder
mark-ups for subcontractors engaged during Phase 2; and (d) all risks assumed by the Design-
Builder under the Contract Documents. This fee is negotiated as a percentage of the Cost of Work
during the procurement process and prior to the execution of a contract. For preparation of a
Capital Planning or a Project Planning estimate (BCE prepared by OA), the percentage of 10% of
the Cost of Work Subtotal shall be used.
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Table 2-4: DBB Overhead & Profit Percentage

DBB - Overhead & Profit

Cost of Work e
Below $1,000,000 22%
$1,000,000 to $5,000,000 20%
$5,000,000 to $10,000,000 18%
$10,000,000 to $20,000,000 15%
$20,000,000 to $100,000,000 12%
Greater than $100,000,000 10%

e Allowances: These amounts are used to cover the costs of known but underdefined requirements
for various activity or work items. Typical examples include work associated with other utilities,
railroads, and renewal of assets for which the condition cannot be determined until construction
begins.

For PDB projects, any Allowance Items, as well as their corresponding Allowance Values, are set
forth in the contract, the Guaranteed Maximum Price (GMP) Proposal, or Contract Price
Amendment (Phase 2 or otherwise). The Design-Builder and MSD work closely together during
Phase 1 to develop Construction Documents consistent with the Allowance Values, but generally
there is no guarantee by the Design-Builder that the Allowance Item in question can be performed
for the Allowance Value. The Allowance Value shall include the direct cost of labor, materials,
equipment, transportation, taxes, and insurance associated with the applicable Allowance Item.
All other costs, including design fees, Design-Builder’s overall project management and General
Conditions costs, overhead and Fee, are deemed to be included in the original Contract Price, and
are not subject to adjustment notwithstanding the actual amount of the Allowance Item. While
Allowances are not an explicit “Markup” it is addressed here for convenience and included in the
Cost of Work Subtotal (refer to Figure 2-5 and Figure B-2).

e Project Contingency (for DBB projects only): Project Contingency represents the uncertainty
inherent in every estimate. This uncertainty includes not knowing precise quantities, exact
methods, site conditions, or other considerations. Estimators are aware that these uncertainties
exist and can estimate their probable cost based on professional judgment. The estimated cost of
these uncertainties is called contingency. MSD’s approach to contingency has been based on the
framework developed by the AACE. The AACE RP No. 40R-08 (Contingency Estimating-General
Principles) provides generic principles for the practice of estimating contingency. In general, AACE
provides four methods of estimating contingency: expert judgment, predetermined guidelines,
simulation analysis, and parametric analysis. MSD has adopted the predetermined guideline
option with some flexibility to allow for expert judgment. The project contingency percentage
decreases as the design life cycle progresses. The project contingency should be applied to the
Cost of Work plus General Conditions plus Contractor’s Overhead & Profit plus Allowances.

e Project Contingency (for PDB projects only): MSD’s approach to contingency has been based on
the framework developed by the AACE. The AACE RP No. 40R-08 (Contingency Estimating-General
Principles) provides generic principles for the practice of estimating contingency. In general, AACE
provides four methods of estimating contingency: expert judgment, predetermined guidelines,
simulation analysis, and parametric analysis. MSD has adopted the predetermined guideline
option with some flexibility to allow for expert judgment. This item applies only to PDB projects
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and should be applied to each prepared Cost Estimate or Contract Price Amendment proposal.
Project Contingency may initially be calculated prior to engaging with a Design-Builder by applying
an agreed percentage (refer to Table 2-5) to the Cost of Work Subtotal. The amount included
under a Contract Price Amendment developed from a Guaranteed Maximum Price (GMP) or
similar proposal will be negotiated with the Design-Builder based on the actual quantified and
monetized risks included in the project’s Risk Register (See Table 2-5). The Project Contingency
percentage generally decreases as the design progresses and the design becomes more
determinate. While Project Contingency is not an explicit “Markup” it is addressed here for
convenience and included in the Cost of Work Subtotal (refer to Figure 2-5 and Figure B-2).

Table 2-5: DBB and PDB Project Contingency Percentage

Project Contingency Project Contingency

MSD Phase/ Stage Project Definition

0]:1: 73 PDB %
Capital Planning 1-5% 40% 40%
Project Planning 5-10% 30% 40%
CDR/BODR 10-15% 25% 35%
30% Design 15-40% 20% 20%
60% Design 40-60% 15% 10%
90% Design 60-90% 10% Per GMP, risk based
Final Design 90-100% 5% Per GMP, risk based

e Bonds: Contractors are required to submit a performance bond to guarantee satisfactory
completion of a project. MSD typically requires this amount to be 1% of the Construction Subtotal
(for DBB equal to Cost of Work plus General Conditions plus Overhead & Profit plus Allowances
plus Project Contingency). For PDB projects, this amount is included with General Conditions.

e Insurance: Contractors are also required to carry certain Liability and Vehicle Insurances. MSD will
use an average of 1% of the Construction Subtotal to estimate Insurance costs. For PDB projects,
this amount is included with General Conditions.

e Escalation: This factor is used to accommodate price increases or decreases during the life of an
asset or the life of a project contract. Escalation is included in financial analysis to evaluate
anticipated cost changes in material and/or labor. OPCCs should be escalated at 3.5% per year to
the mid-point of construction. For PDB projects, the referenced percentage is only used on pre-
BODR estimates, since the Design-Builder will incorporate this amount into the Cost of Work
amount for its estimates or proposals.

e Market Contingency: This contingency is a factor that may be added to Class 2 and Class 1
estimates to account for uncertainties which may adversely impact the bidding market. Examples
of these conditions include:

0 Reduced bidding competition from Contractors
0 Labor Availability from tradesmen
0 Sudden changes in material pricing (e.g., tariffs, rising costs, supply chain)

0 Other unforeseen conditions (e.g., COVID-19)
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The need for inclusion of this contingency in projects shall be evaluated by the Estimator and
approved by MSD on a project-by-project basis. This guide makes no recommendation for the
value or the method for determining the value. Any value that is included in an estimate should
be accompanied by an explanation in the Estimate Report. For PDB projects, Market Contigency
is only used on pre-BODR estimates, since all Design-Builder work products will incorporate this
amount into the Project Contingency amount for its estimates or proposals.

Services During Construction (for PDB projects only): Services During Construction should be
provided by the Design-Builder Engineer of Record, including all sub-consultants to the Engineer
of Record. Typical services can include Project Management, Engineering Services During
Construction, Resident Inspection, Field Engineering, Inspection and Testing, Operation &
Maintenance Manual Development, Online Training Modules and Documentation Development,
Special Inspections, and SCADA Programming/Integration. While Services During Construction are
not an explicit “Markup” it is addressed here for convenience (refer to Figure 2-5 and Figure B-2).
This amount is typically negotiated after 60% design. For the Project Planning Phase Estimate (BCE
prepared by the OA), barring deviation for professional judgment, the fee shall be based on the
OPCC according to the following formula:

0 Construction Services Estimate — Conveyance Projects = 8.779 * [OPCC]®"®

0 Construction Services Estimate — Facility Projects without SCADA = 0.874 * [OPCC]#%°
0 Construction Services Estimate — Facility Projects with SCADA = 3.106 * [OPCC]-%®

0 Construction Services Estimate notes:

= OPCC - Latest estimated construction cost escalated to the mid-point of
construction

= The Construction Services Estimate formulas listed above were derived from MSD
historical cost information which does not include on-site construction management
or inspection services. Projects expected to include these consultant services, if not
accounted for elsewhere, will require development of a supplemental estimate for
such services to be added to the Construction Services Estimate amount calculated
using the applicable formula above.

» The Construction Services Estimate for projects over $20,000,000 should be
developed using a bottoms-up approach on an individual case-by-case basis. If no
detailed estimate can be developed, the formula above may be utilized upon
approval by MSD.

= A minimum of $50,000 shall be used for the construction services estimate for
conveyance projects and facilities projects without SCADA. A minimum of $100,000
shall be used for the construction services estimate for facility projects with SCADA.

2.7.3. Indirect Project Costs

Indirect project costs include planning and design, certain pre-construction and construction services
performed by the engineer-of-record (design consultant or design-builder), right-of-way, and other
miscellaneous expense. Indirect project costs are presented in the Total Project Cost Summary Table.

Project Planning Services: Project Planning professional services can be defined as making
decisions now with the objective of influencing the future success of a capital improvement
project. This future-oriented decision process involves:
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Setting objectives
Gathering information

Evaluating and recommending alternatives through a Business Case Evaluation

O O O O

Identifying key determinants that establish the design’s philosophy
0 Communicating the plan

Estimates, barring deviation for professional judgment, shall be based on the OPCC according to
the following formula:

0 Project Planning Services Estimate = 17.016 * [OPCC]®*°
0 OPCC - Latest estimated construction cost escalated to the mid-point of construction
0 A minimum of $50,000 shall be used for the planning estimate.

e Design Services: Design Services includes professional services to complete the Design Phase.
Design estimates, barring deviation for professional judgment, shall be based on the OPCC
according to the following formula:

0 Design Services Estimate = 5.418 * [OPCC]7*3
0 OPCC - Latest estimated construction cost escalated to the mid-point of construction

0 Design estimates for projects over $20,000,000 should be developed using a bottoms-up
approach on an individual case-by-case basis. If no detailed estimate can be developed,
the formula above may be utilized upon approval by MSD.

0 A minimum of $50,000 shall be used for the design estimate.

e Owner’s Advisor (“OA”) Phase 1 Services (for PDB projects only): Owner’s Advisor Phase 1 Services
include project planning, criteria development per the Ohio Revised Code, support of design
activities during Phase 1 (design). Typical additional services include submittal review, invoice
review, design review and validation, constructability review, cost monitoring, Owner and Design-
Builder partnering support, project execution planning, facilitating meetings and reviews, and
other items. Refer to Table 2-7 for guidance on Owner’s Advisor Phase 1 Services estimates.

e Design Services Fee (for PDB projects only): The Design Services Fee is the total compensation for
all Phase 1 and Phase 2 services performed by the Design-Builder's Engineer of Record, including
all subconsultants to the Engineer of Record. It shall not include any mark-ups by the Design-
Builder; such mark-ups, if any, shall be incorporated into the Preconstruction Fee.

0 Design Services Fee Estimate = 5.418 * [OPCC] "33
0 OPCC - Latest estimated construction cost escalated to the mid-point of construction

0 Design Services Fee estimates for projects over $20,000,000 should be developed using a
bottoms-up approach on an individual case-by-case basis. If no detailed estimate can be
developed, the formula above may be utilized upon approval by MSD.

While Design-Builder’s Design Services Fee for Phase 2 Design Support during Construction (also
called “Services During Construction” or “SDC’s”) are a contractual component of the overall
Design Services Fee, this fee is identified herein as a separate bulleted item under 2.7.2 Markups
since it is not always incorporated into the Design Services Fee.
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e Pre-Construction Fee:

(0]

(0]

DBB Projects: This cost category is no longer utilized.

PDB Projects: Pre-construction services will be performed by the Design-Builder as part
of its Phase 1 services. The Preconstruction Fee is the combination of compensation for
(a) all Phase 1 work by the Design-Builder, including all subcontractors to the Design-
Builder; (b) all Design-Builder overhead for Phase 1, including home office overhead; (c)
profit for such services provided during Phase 1 of the Project as defined in the Contract
Documents; and (d) permit application fees. Refer to Table 2-7 for guidance on Pre-
Construction Fee estimates.

e Construction Services: Construction Services estimates include the following professional services

conducted by a consultant during the construction phase (NOTE: These professional services may
be provided by the Engineer of Record or another consultant at MSD’s discretion.):

(0]

O 0O 0o o o o o o

(0]

Project Management

Engineering Services During Construction
Construction Management Services

Resident Inspection

Field Engineering

Inspection and Testing

Operations Manual System (OMS) Development
Special Inspections

Online Training Modules and Documentation

SCADA Programming / Integration

Construction Services, barring deviation for professional judgment, shall be based on the OPCC
according to the following formulas by project type:

(0]

O O O O O

Construction Services Estimate — Conveyance Projects = 8.779 * [OPCC]78
Construction Services Estimate — Facility Projects without SCADA = 0.874 * [OPCC]3*°
Construction Services Estimate — Facility Projects with SCADA = 3.106 * [OPCC]#%
Construction Services Estimate notes:

OPCC — Latest estimated construction cost escalated to the mid-point of construction

The Construction Services Estimate formulas listed above were derived from MSD
historical cost information which does not include on-site construction management or
inspection services. Projects expected to include these consultant services, if not
accounted for elsewhere, will require development of a supplemental estimate for such
services to be added to the Construction Services Estimate amount calculated using the
applicable formula above.

The Construction Services Estimate for projects over $20,000,000 should be developed
using a bottoms-up approach on an individual case-by-case basis. If no detailed estimate
can be developed, the formula above may be utilized upon approval by MSD.
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0 A minimum of $50,000 shall be used for the construction services estimate for
conveyance projects and facilities projects without SCADA. A minimum of $100,000 shall
be used for the construction services estimate for facility projects with SCADA.

e Owner’s Advisor (“OA”) Phase 2 Services (for PDB projects only): Owner’s Advisor Phase 2 Services
include support with various project implementation activities during Phase 2 of the PDB delivery
process. Typical services may include submittal review, constructability reviews, inspection
support, testing, ongoing owner and Design-Builder partnering support, cost monitoring and
support of incentive/award fee initiatives, late-stage design reviews and validation, construction
monitoring and management, commissioning and start-up support, warranty period support,
facilitating meetings and reviews, and other items. Refer to Table 2-7 for guidance on Owner’s
Advisor Phase 2 Services estimates.

e Right-of-Way (ROW): The ROW estimate will include:

0 Appraisal costs

Title reports

Recording costs/mailing costs

Compensation to property owners for acquisition at Fair Market Value (FMV)
Relocation costs, if applicable

Property management costs/real estate tax bills/utilities

Eminent domain costs (expert witness costs/court filing costs/settlement costs)

O O o o o o o

ROW costs should be estimated based on the anticipated acquisition requirements for
the project and developed in conjunction with or confirmed with the MSD ROW Group.

e Right-of-Way (ROW) Escalation: Escalation (to the start date of construction) on the cost of ROW
is then added to the ROW cost. The ROW estimate should be escalated at 3.5% per year to the
start date of construction.

o Miscellaneous Expense: The Miscellaneous Expense estimate includes items that represent
expenditures necessary to complete a project but cannot be categorized into discernible
scheduled phases. Examples of Miscellaneous expense include:

0 Street opening permits and inspections
Environmental inspections
Geotechnical Report

Utility Relocation

Public Relations

Permit to Install (PTI)

Railroad Permits

Loan origination fees

401/404 Creeks and Outfalls Certification

O O O 0O 0o o o o o

Witness testing
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Barring deviation for professional judgment, miscellaneous expense shall be based on the OPCC
according to the following formula:

0 Miscellaneous Expense = 562.7 * [OPCC]?72
0 OPCC - Latest estimated construction cost escalated to the mid-point of construction
0 A minimum of $10,000 shall be used for the miscellaneous expense estimate.

e Program Management: This indirect cost activity is only used in certain cases when it is deemed
necessary to capitalize the costs of overhead for individual projects. The exact amount each
project receives from the different allowances is based on a weighted average spend formula
performed by MSD Accounting. In general, this indirect cost will be recorded as zero for the
individual projects until the allocation is completed.

2.7.4. Program-Wide Contingency

MSD established Program-Wide Contingency funding to address CIP project delivery change management
challenges that occur during the Planning, Design, and Construction Phase. This amount is maintained at
the program-level and allocated as-needed across the program to offset unforeseen project delivery
circumstances encountered at the project-level. Program-Wide Contingency amounts are not populated
for project cost estimates but are annually aggregated for Capital Budget Request at the Program-Level,
only. Costs are allocated to specific capital projects into this line-item category after they are incurred as
part of an annual allocation accounting process.

Each of the Project Cost Estimate Elements identified in Section 2 is represented in Figure 2-5 below.
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Opinion of Probable
Construction Cost (OPCC)

Unmitigated Risk

Program Contingency

Unmitigated Risk

Program Contingency

Indirect Project Costs:
* Project Planning Professional Services
= Design Professional Services
+ Construction Professional Services
= Right-of-Way (ROW)
+ Miscellanecus Expense

Indirect Project Costs:
= Owner's Advisor Phase 1 Senices
= Design Services Fee
= Owner's Advisor Phase 2 Services
= Pre-Construction Fee
+ Right-of-Way [ROW)
+ Miscellaneous Expense

A4

2.7.5. Typical Elements of PDB Contract Price

Mark-Ups:
= General Conditions [GC)
+ Overhead and Profit [OHAP)
- Allowances
* Project Confingency
+ Bonds & Insurance (B&l)
+ Escalation
* Market Contfingency

Cost of Work (COW) or

Baseline Project Estimate

Design-Bid-Build (DBB)

Mark-Ups:
+ General Conditions (GC)
+ Design-Build Services Fee
+ Bscalation
= Market Contingency
+ Services During Ceonstruction

Cost of Work (COW)
includes

Allowances and
Project Confingency

Progressive Design-Build (PDE)

Figure 2-5: Project Cost Estimate Elements

Total Project Cost

For PDB projects, DBIA Document No. 545 Modified Standard Form of General Conditions of Contract
Between City and Design-Builder includes descriptions of terms, several of which are included in Section
2. Following is a summary of a few typical PDB Contract Price relationships.

The Contract Price (see Article 7.1) is equal to the sum of the Design-Builder's Fee (see Article 7.2)
plus Cost of Work (see Article 7.3) plus General Conditions (see Article 7.5) plus Allowances
(Article 7.7).

The Design-Builder's Fee (see Article 7.2) is equal to the sum of Design Services Fee (see Article
7.2.1.1) plus Preconstruction Fee (see Article 7.2.1.2) plus Design-Build Services Fee (see Article
7.2.1.3).

Design Services Fee (see Article 7.2.1.1) is the total compensation for all Phase 1 and Phase 2
design services provided by the Engineer of Record, including all subconsultants to the Engineer
of Record, and it is negotiated during the procurement process as a lump sum amount prior to
the execution of a contract.

(0]

It may also include an amount for Services During Construction for the specific services
provided by the Engineer of Record. This Fee will be established as an Allowance during
procurement and prior to the execution of a contract. Using the 60% Design and known
Scope of Work, this Fee will be negotiated during preparation of the GMP proposal. The
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negotiated Fee may be converted to a lump sum or T&M not-to-exceed value in the
Contract Price Amendment.

0 MSD generally includes Design-Builder’s Design Services Fee for Phase 2 Design Support
during Construction (also called “Services During Construction” or SDC’s) as a separate
line item under the Markups (see Paragraph 2.7.2) section of its Opinion of Probable
Construction Cost estimates for the ease of tracking it discretely, instead of including it in
the Design Services Fee.

e Preconstruction Fee (see Article 7.2.1.2) is the combination of compensation for (a) all Phase 1
work by the Design-Builder, including all subcontractors to the Design-Builder; (b) all Design-
Builder overhead for Phase 1, including home office overhead; (c) profit for such services provided
during Phase 1 of the Project as defined in the Contract Documents, including Design-Builder
markups for subcontractors and subconsultants engaged during Phase 1; and (d) permit
application fees required for Phase 1. This lump sum fee is negotiated during the procurement
process and prior to the execution of a contract.

e Design-Build Services Fee (see Article 7.2.1.3) is the combination of compensation for (a) all
Design-Builder services during Phase 2 not included in the Cost of Work and excluding Phase 2
work by the Engineer of Record, whose work during Phase 2 is accounted for in the Design Services
Fee; (b) all Design-Builder overhead during Phase 2 including home office overhead; (c) all Design-
Builder profit for Phase 2 of the Project including any Design-Builder markups for subcontractors
engaged in Phase 2; and (d) all risks assumed by the Design-Builder under the Contract
Documents. This fee is negotiated as a percentage of the cost of work during the procurement
process and prior to the execution of a contract.

2.7.6. Project Cost Estimate Development Guidance by Project Phase and Delivery Method

Tables 2-6 and Table 2-7 on the following pages provide a comprehensive summary of project cost
estimating guidance based on the project phase and delivery method, DBB or PDB, respectively.
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~ METROPOLITAN
- - SEWER DISTRICT
e O F

GREATER CIMCINMHATI

Phase

MSD Estimate Class [Estimate Name)
MS5D Stage Gate (5G)

Typical Estimating Method(s)

Cost of Work

Table 2-6: DBB - Project Cost Estimate Development Guidance by Project Phase

Capital Planning Project Planning [BCE or CDR) Design [30%, 00%) Design (90%) Design (Final)
Class 5 Class 4 [Baseline Project Estimate) Olass 3; Class 2 Class 1 Cass 1

5G1 5G 2 300%e-N/A; 60R-5G 3 N/A SG 4
Conceptual Conceptual Conceptual {30%) / Combination (60%) Deterministic Deterministic

Costs for labor, materials, equipment, and other items to create the asset.

Key Cost Estimate Components

Opinion of Probable Construction Cost (OPCC)

Cost of Work plus mark-ups that are included in the contractor's bid estimate for the project to be completed.

Indirect Project Costs

Includes project planning, design, pre-construction, and construction professional services [performed by the engineer-of-record [conswitant), or another consultant to MSDY| | right-of-way, and miscellaneous expense.

Total Project Cost

OPCC plus the addition of the indirect costs necessary to complete the construction and startup of an asset.

Life Cycle Cost

Document List

Total Project Cost plus the operation and maintenance costs over the life of the asset. Used to compare alternatives over the life of the assets.

See Section 2.6.1

Project Cost Estimate Submittal Requirements

Assumptions See Section 2.6.2
Parametric Measurements See Section 2.6.3
Body of Estimate See Section 2.6.4

Total Project Cost Estimate Summa See Section 2.6.5
Mark-Ups - Add to Cost of Work to obtain OPCC

Contractor's General Conditions {GCs) See Table 2-3 See Table 2-3 See Table 2-3 See Table 2-3 See Table 2-3
Contractor's Owverhead & Profit - OHEP See Table 2-4 See Table 2-4 See Table 2-4 See Table 2-4 See Table 2-4
Allowances Case by Case Basis Case by Case Basis Case by Case Basis Case by Case Basis Case by Case Basis
Project Contingency See Table 2-5 See Table 2-5 See Table 2-5 See Table 2-5 See Table 2-5

Bonds

1% of Construction Subtotal

1% of Construction Subtotal

1% of Construction Subtotal

1% of Construction Subtotal

1% of Construction Subtotal

Insurance

1% of Construction Subtotal

1% of Construction Subtotal

1% of Construction Subtotal

1% of Construction Subtotal

1% of Construction Subtotal

Escalation [bo Mid-Point of Construction)

See Section 2.7.2.

See Section 2.7.2.

See Section 2.7.2.

See Section 2.7.2.

See Section 2.7.2.

Market Contingency

Case by Case Basis for Class 2 only

Case by Case Basis

Indirect Project Costs - Add to OPCC to obtain Total Project Cost

Case by Case Basis

Project Planning Services

Project Planning Services See Section 2.7.3 Established / Actual Established f Actual Established / Actual Established / Actual
Design Services

Design Services See Section 2.7.3 See Section 2.7.3 Established / Actual Established [ Actual Established / Actual
Pre-Construction Services

Pre-Construction Services A A MNfA WA A

Construction Services

Construction Services See Section 2.7.3 See Section 2.7.3 See Section 2.7.3 See Section 2.7.3 Established / Actual

Right-of-Way (ROW)

Right-of-Way [ROW)

Case by Case Basis, Confirm wy/ MSD ROW

Case by Case Basis, Confirm w/ MSD ROW

Case by Case Basis, Confirm wj MSD ROW

Established J Actual

Established / Actual

Right-of-Way (ROW) Escalation

See Section 2.7.3

See Section 2.7.3

See Section 2.7.3

N/A

M

Miscellaneous Expense

Miscellaneous Expense

See Section 2.7.3

See Section 2.7.3

Established / Actual

Established J Actual

Established / Actual

Program amagement

Program klamagement

See Section 2.7.3

See Section 2.7.3

See Section 2.7.3

See Section 2.7.3

See Section 2.7.3
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Table 2-7: PDB - Project Cost Estimate Development Guidance by Project Phase

~—~ <" METROPOLITAN
=== - SEWER DISTRICT

#= OF GREATER CINCIMNNATI
Phase Capital Planning Project Planning (OA BCE) Design (BODR; 30%; 60%) Design (90%) Design (Final)
MSD Estimate Class (Estimate Name) Clazs 5 Class 5 (Baseline Project Estimate) Class 4; Class 3; Class 2 M/ A MSA
MSD Stage Gate (5G] 5G1 5G 2 BODR-N/A; 30%-N/A; 60%- 56 3/4 M/ A M A
Typical Estimating Method(s) Conceptual Conceptual Conceptual; Combination; Deterministic MSA MN/A
Cost of Work Costs for labor, materials, equipment, and other items to create the asset.
Opinion of Probable Construction Cost (OPCC)  |Cost of Work plus markups that are included in the contractor's bid estimate for the project to be completed.
Indirect Praject Costs Includes project planning, design, pre-construction, and construction professional services

Iperformed by the engineer-of-record [consultant or design-builder), Owner’s Advisor, or another consultant to M5D] , right-of-way, and miscellaneous expenze.
Total Project Cost DPCC plus the addition of the indirect costs necessary to complete the construction and startup of an asset.
Life Cycle Cost Total Project Cost plus the aperation and maintenance costs over the life of the asset. Used to compare alternatives aover the life of the assets.
Project Cost Estimate Submittal Requirements
Document List See Saction 2.6.1
Assumptions See Section 2.6.2
Parametric Measuraments See Section 2.6.3
Body of Estimate See Section 2.6.4
Total Project Cost Estimate Summan _|5ee Section 2.6.5
Mark-Ups - Add to Cost of Work to obtain OPCC
Contractor’s General Canditions (GCs) 11% 11% Case by Case Basiz
| Design-Build Services Fae 10% 10 Case by Case Basis
Allowances Casa by Case Basis Case by Case Basis Case by Case Basis
Project Contingency Lee Table 2-5 Sep Table 2-5 See Table 2-5
Escalation (to Mid-Point of Construction) See Saction 2.7.2. See Section 2.7.2. See Section 2.7.2.
Market Contingency Case by Case for Clazs 2 only
Services During Construction See Section 2.7.2. Sae Section 2.7.2. See Section 2.7.2
vdirect Project Costs - Add to OPCC to obtsin Total Project Cosl

Project Planning Services
Project Planning Services See Section 2.7.3 Established / Actual Established [ Actual
Design Services
Design Senvices Fee See Section 2.7.3 See Section 2.7.3 Established / Actual
Pre-Construction Fee 3% of OPCC 3% of OPCC Established / Actual
Pre-Construction Services
Owner's Adviser Phase 1 Services 1.5% aof OPCC 1.5% of OPCC Established / Actual
Construction Services
Owner's Adviser Phase 2 Services 0.5% aof OPCC 0.5% of OPCC 0.5% of OPCC
Eght-nf-w.ﬂ (ROW)
Right-of-Way (ROW) Case by Case Basis, Confirm w/ MSD ROW Case by Case Basis, Confirm w,/ MSD ROW Case by Case Basis, Confirm w/ M5SD ROW
EEhT-D[-Wal,' [ROW) Escalation See Section 2.7.3 See Section 2.7.3 See Section 2.7.3
Miscellaneous Expense
Miscellaneous Expense See Section 2.7.3 See Section 2.7.3 Established [ Actual
E_I:_IE“HH Manag_emmt
[Program Management See Saction 2.7.3 See Section 2.7.3 See Section 2.7.3
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3. LIFE CYCLE AND PRESENT VALUE COST ANALYSIS
Life Cycle Cost is the Project Cost plus the operation and maintenance costs over the life of the asset.
3.1. Life Cycle Cost Analysis

Life cycle cost analysis (LCCA) is a method of project evaluation in which all costs arising from owning,
operating, maintaining, and ultimately disposing of the asset are considered. Life cycle cost analysis is
particularly suitable for evaluating asset design alternatives to ensure a required level of performance,
engineering standards, system reliability, and even aesthetic considerations while taking into account that
the alternatives differ in initial investment costs and useful life. Life cycle cost analysis can be applied to
any capital investment decision in which higher initial costs are traded for reduced future cost or
obligations. Life cycle cost analysis also provides a significantly better assessment of long-term cost-
effectiveness of an asset than alternative economic methods that focus only on first costs with short-term
operating related costs.

The MSD life cycle cost is the basic building block of the present value cost analysis method. The life cycle
cost analysis method, as applied here, is used to compute the life cycle cost of the asset or a combination
of interdependent systems over a given period of study (usually related to the useful life for capital assets)
with all costs and revenues expressed in constant dollars (no inflation). While revenues do not often come
into play in MSD life cycle cost analyses, if there are additional revenues to MSD associated with any
alternative, they can be considered for incorporation into the analysis.

Estimators will assess all costs related to the initial capital investment based on estimating methodology
as outlined earlier in this document. Based on the initial estimate of probable costs, the estimators will
evaluate and assess all operation, repair, and maintenance costs including non-annual costs or cyclic costs,
annual costs, and any startup costs as related to the initial capital investment. These cost assessments will
begin in the year of the initial capital investment and over the useful life of the proposed project.

Each capital investment is unique, it is necessary to assign a useful life to major MSD capital assets. In
most cases, generally accepted accounting principles require that capital assets be depreciated.
Depreciation is the systematic and rational allocation of the historical cost of the capital assets over their
estimated useful lives. The estimated useful life assigned to a capital asset will directly affect the life cycle
cost analysis. Once established, estimated useful life for major categories of capital assets should be
periodically compared to MSD’s actual experience and appropriate adjustments should be made to reflect
this experience. The MSD Useful Life of Capital Assets are provided below:
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Table 3-1: Useful Life of Capital Assets (Years)

USEFUL LIFE
CATEGORIES (YEARS)
Building Category B |
Building Structures 50
Pump Station Structures 40
Paving
Concrete 30
Asphalt 20
Gravel 10
Conveyance Category
Force Mains 40
Gravity Sewers/Tunnels 100
Pipe Liners 50
Equipment Category
Auxiliary Equipment 15
Computer Equipment 5
Process Equipment 25
Pumping Equipment 10
Electrical Equipment 20
HVAC Equipment 20
Instrumentation/Sensor Equipment 10

If alternatives are being compared with differing useful lives, the study period shall be based on the
alternative with the longer useful life. Many alternatives will be comprised of assets with differing useful
lives. The life of the alternative may thus reflect some assets with short useful lives and others with longer
lives. The life of the alternative may thus reflect a weighted average, based on cost or investment, of the
useful lives of those components, or reflect the life of the predominant assets being purchased or
constructed. Professional judgment may be exercised in determining the useful lives of the alternatives
with components with varying useful lives, and in selection of the analysis study period.

Assets with useful lives remaining at the end of the study or analysis period shall be depreciated utilizing
straight line depreciation as outlined in section 3.1.1 to derive a residual value at the end of the analysis
period. It should be noted that the useful life for capital assets listed in Table 3-1 above represents the
average useful life for these assets and is meant to be used for the purpose of life cycle analysis and the
present value cost analysis. These average useful life values do not necessarily represent the current
status of the asset within its life cycle, which may vary from the average value depending on the individual
asset conditions and applications. All life cycle cost assessments may be escalated as necessary to account
for predicted market variability.

Life cycle costs shall be developed utilizing the LCCA Worksheet located in the Capital Project Resource
Library - Metropolitan Sewer District of Greater Cincinnati (msdgc.org).
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3.1.1. Depreciation

Depreciation is a form of capital recovery applicable to a property with a lifespan of more than one year,
in which an appropriate portion of the asset’s value is periodically decreased. The rationale underlying
the depreciation concept is that physical assets lose value over time due to such factors as deterioration,
wear, technological advancements, or obsolescence.

MSD will use the straight-line depreciation method which takes an equal amount of depreciation every
year over the estimated useful life of the asset. The straight-line method takes the original cost less the
salvage value divided by the number of years of life of the asset as follows:

Depreciation Straight Line Method: D = (C-S) / N Where:

D = Depreciation charge
C = Asset original cost

S = Salvage value

N = Asset useful life

While depreciation is not included in the present value calculations, residual values for assets shall be
included in the LCCA evaluations unless exclusion of the residual value is approved by submitting a
deviation based on best professional judgment.

3.2. Present Value Cost Analysis

Building on the life cycle costs analysis, the present value cost analysis is adjusted to reflect the time value
of money. This adjustment is accomplished by utilizing the MSD discount rate. In calculating the present
value cost analysis, all future costs are discounted to their present value equivalent (as of the base date)
using the MSD minimum acceptable rate of return. The present value of an asset has little meaning by
itself; however, it is most useful when compared to the present value of all the alternatives which can
perform the same function, in order to determine which alternative is most cost effective for this purpose.

3.2.1. MSD Discount Rate

The discount rate is a financial metric used to determine the present value of future payments or
expenditures. Discount rates may be real or nominal. Real discount rates apply to present value analyses
where the costs and revenues are expressed in constant dollars (no inflation), while nominal discount
rates apply to analyses where the costs and revenues are expressed in inflated dollars over the life of the
project.

Historically, MSD has used the interest rate it is paying on recent bond issues as the basis for setting its
discount rate. It must be understood that this interest rate is subsidized by virtue of the interest income
received by the investors on the MSD’s bonds not being subject to income tax. The Federal government
borrowing does not receive a similar subsidy, and thus its borrowing cost may better reflect current
market interest rates. Using the Federal government borrowing rate for analysis should only be
considered once the source of the funding for a project is fully determined and shows that the Federal
rate is more applicable.
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The discount rate to bring future costs to their present value will be based on the current Bond Rate. In
order to use the rate for calculations, a Real Interest Rate is needed, and the current Bond Rate is a
Nominal Interest Rate and includes inflation. To remove inflation and adjust the rate, use the inflation
rate calculated in the next section.

The current real discount rate to be used in conducting cost effectiveness analyses is as follows:

e Current Nominal Discount Rate (MSD Bond Rate) = 5%
e Inflation Rate from Section 3.2.2 = 2.1% (As of December 2024. See note on inflation rate in Section 3.2.2.)

e Calculation for Real Discount Rate = (1+ MSD Bond Rate) / (1 + Inflation Rate) - 1)*100 =
((1.05/1.021) -1)*100 = 2.8%

3.2.2. Inflation Rate

Inflation is defined for MSD as a rise in the general price level of goods and services produced in the
economy. It should be noted that this is not the only definition of inflation, but it is the most appropriate
for MSD purposes. The definition involves rising prices for current output. Rising prices for bonds, equity
claims (stocks), and existing durable goods. Also, the price increases must occur across many lines of goods
and services.

The terms inflation and escalation, for this text, are not considered to be synonymous. The following will
be assumed by MSD:

e Inflation incorporates the overall economy growth/recession impact to the economic evaluations
and is measured by incorporating both national and local economic inflation forecasts. Inflation
is applied to the growth of all costs over time that is not related to the initial capital investment.

e Escalation is then defined as those price level changes predicted to occur for specific types or
groups of goods and/or services and is measured by the rate of rise of some product-price index
in percent per year (i.e., construction cost index or labor cost index)

Note: if a good or service is being escalated over a given period, it should not be inflated during that same
period, and vice versa.

This inflation rate is the same as the cost growth rate used by MSD's rate consultant as part of the annual
revenue requirement study, which is used to set customer rates.

This update will be evaluated and finalized in the first quarter of each year.

The inflation rate is calculated from Office of Management and Budget (OMB) Federal Real Discount Rate
for projects of similar life as published every December (Circular A-94: Guidelines and Discount Rates for
Benefit-Cost Analysis of Federal Programs). The appropriate discount rate will vary depending on the
expected useful life of the project. For projects with a useful life of over 30 years, the 30-year bond interest
rate will be used. For the life cycle cost analysis, costs and revenues will be expressed in constant dollars
(not inflated), thus the real discount rate will be used. The current rates that are used to inflate all future
cash flows are as follow from OMB Circular A-94:
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o OMB Nominal Interest Rate for 30 year: 4.7% (As of December 2024. Check OMB Circular A-94 for latest rate.)
e OMB Real Interest Rate for 30 year: 2.5% (As of December 2024. Check OMB Circular A-94 for latest rate.)

e Calculation for Inflation Rate = ((1 + OMB Nominal Rate) / (1 + OMB Real Rate) - 1)*¥*100 =
((1.047/1.025)-1) *100 = 2.1% (As of December 2024. Check OMB Circular A-94 for latest nominal and real interest rates.)

For life cycle cost analyses, costs will be expressed in current dollars and will not be inflated.
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4. PROFESSIONAL JUDGMENT

As a project’s scope becomes more defined throughout Planning and Design, there may be instances when
itis appropriate to deviate from the guidelines described in this manual. Deviation should only occur when
the estimator utilizes best professional judgment and concludes that some individual guidelines do not
match the project’s expected costs. When it is justifiable that a deviation from the PCM is needed, it is
necessary that documentation and approval processes are followed. This documentation should be noted
in the Project Cost Estimate Template and the Estimate Report. The basis of deviation must include:

a. Information regarding the basis of the proposed deviation(s).
b. Clear documentation of the proposed deviation(s).

c. Identification and the proposed plan for management of all associated financial risks due to the
proposed deviation. If the anticipated financial risks due to a deviation of indirect costs is
anticipated to be minimal and/or nonexistent, the submitting agent must document reasoning for
a nonexistent risk category.

Proper approval must be obtained before the proposed deviation can be submitted. Proposed deviations
should be transmitted to the MSD Project Manager via e-mail for review and approval by the MSD
Standards Committee. The basis of deviation as outlined above must be included in the transmittal.
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5. ESTIMATE REVIEW PROCESS

Estimates are a critical component in successful projects. It therefore is reasonable that the estimate
should undergo a quality control process. The estimate should be evaluated not only for its quality and
accuracy, but also to ensure that it contains all of the required information. When reviewing project cost
analyses prepared by design consultants the Project Team within Wastewater Engineering will keep in
mind the fundamentals described herein. The estimate review will be accomplished by critical assessment
of the estimate and its associated documentation. The following section focuses on guidelines that Project
Team will use to efficiently review estimates prepared by design consultants.

5.1. Basis of Evaluation

Project Team will assess the following for the basis of the estimate.
e The estimate complies with this PCM.
e The cost analysis is organized and complete.
e Scope and cost assumptions have been clearly identified.

e Economic impact assumptions have been clearly identified.
5.2. Methodology

Project Team will assess the following to ensure that methodology for analysis is sound:
e The methods, techniques, and procedures used in preparing the estimate are sound.
e The appropriate level of information available for the project type is available and being used.
e The financial analysis methods used for the economic analysis are appropriate.

e The level of detail in the analysis is sufficient for the purpose of the analysis.
5.3. Documentation

Project Team will assess the following:
e |[f the estimate report is documented clearly and is complete as outlined herein.
o If the estimate report is well-organized and presented at an appropriate level of detail.

All comments or issues identified by the Project Team will be provided in the form of formal review
comments as part of the project technical review.
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APPENDIX A - PDS MODULES
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APPENDIX B - PROJECT COST ESTIMATE TEMPLATES
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The images below are examples of templates to be used for project cost estimates.

Gost Summary (LAR Fomat)
METROPOLITAN g 3 -
. . . . . Demign 3 110,000
Design-Bid-Build : Project Cost Estimate Summary SEWER DISTRICT S e e -
OF GREATER CINCINMATI Miscellansous Expanss 57000
ight-of- i -
Project FID No. | ?::mctinz 3750000
P moject HarnaF F rogram Managament -
P mject Type [[Faciity Proeci with SCADA <—{oick from dwop down list) Constnection S ervices T, BeOOn
Firm Mame - Estimator Name Tota Estimate 9, 000 000
Dateof Estim ate U2 I
(asaofEstimate ||Class 4 <—{pick from dwop dow ist)
Esca ation Dates 000 R M0 Composte hdm B 2||per dote of estmate) - - .
Siant Date o Consiucion || Mipoit o Consingion M S maling i |G
MINUE MEDIAN PLUS
Confoma to 3% TP
Deacripfion FCM Rate Amount Totas OPCC E=c tomidpani of corstrucid) § 33,250,000 | § 47500000 [ § 71250000
(Opinion of Probable Gonatruction Gost [OPGG) OPGGC (20235 § ZRZ60000 ( 5 41800000 (5 62700000
Goat of Work (COW] Tota! P oject Cosat Fsc_to midpoind of corstesctio § 413000000 | & soo00000 | § BE500000
Corracir COW [Labor, Maxerias, Equipment, OTer Coss 10 Crame A [=] 4 20000000 Total P roject Goat B ) § 38150000 | § 54500000 | 5 BLTS0.000
Goat of Work Bubtota $ 20,000,000
Mark-Upsa REVIEWED Name Cate
General Condifons {per Tabie 23) [2] 150% § 3,000,000 MSD Project Controls Tenerld e sehiond A0S
Contractor's Overhead & Profit (per Taoe 2-4) | B & 3,600,000 M50 Project Management
Allos ances [2] 3 -
Project Gonfingancy {per Table 25) O A% & 10,640,000 METROPOLITAN
Gonstruction Subtota ¥ 37240000 i
Insurance (1307 e Const ruction Subéotal) = i0% & 172 ADD Scape of Work Bummary [Optmnal} SEWEE DI ST,RICT
Bonda | 1%e0f e ConsticBon Suttotal [=] 10% & 172 400
Insurance & Bonds Subtota L 744,800 1
Escalation (3 5% per year To Mdpoin of Corsrucion) [+ =% % 95552 "
Eacalafion Subtota I v
Market Contingency (Comsultant Evalation) [#] ol % -
Market Contingency Subtotal .3 -
OPGG Totd § 47514 32
Indirect P roject Goseta
P roject Planning
P mject Planning Professional Services (per Taie 2-6) O 3 -
P roject Planning Subtotal $ -
Cie-mign
Design Professional Serdces (per Taoke 246 O t 314525
Diesign Subtotal $ 310525
Fre-Cosatru ction & eviced Bubtots
Gonstruction P rofessional 3 ervices (per Taok 246) O t  TERESD
Gonatruction 3 ervices Subtota 3 7 BBE 500
Right-ofWay
Right-of Way jper Taoe 2-5) % =
Right-of Way E scalation (3 .5% per year To Siart Date of Com Srudion) [=] B 5 -
Right-of Way Subtotal 7 -
Mizcellaneous Expense
Miacellaneous Expense iper Taolke 2-8 | t 4565 800
Miscellanecus Expense Subtota 435,800
Indirect P roject Coate Total £ 11450335
Tota Froject Gost & SE,004 837 |

the estmale subnitla

m
a
4
]
il
b

2

B

fanyilems a or io pronvide deladed explnation we

Figure B-1: Design-Bid-Build — Project Cost Estimate Summary
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Progressive Design-Build : Project Cost Estimate Summary

METROPOLITAN
SEWER DISTRICT

OF GREAT

ER CINCINMAT

Project PID Mo
P rgjed Hame
Finm Kame - Estimator Hame
Date of Esfimate 02 Il
Class of Estimate ||Class 4
Ezcalation Dates 32620N

4220

JatDae of Congms

Midpa i af Consrucion

<-~({piCk Fom drop down lisT)

Cost Summary (LAR Fommat)
jPla nning 3 2810000
|0 szign 5 13,100,000
IPe-Conmstrudion 34 5 3. 140,000
| W= ce Ransous Exps 3 700,000
|Righ-d-way 3 408000
jC ona ruction 3 208 000000
P regram B anagems| 3 -
IC onstrudion Servig 3 1,050,000
[Total Estimats 5 230,000,000
W30 Composits | ndex 3062 per date of estma)
WSD 2023 Bassling 3394 ACCURACY RAMNGE
HIN U WEDIAN PLUS
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OPCC EscC. 1o midpoinl of consiucion| 3 104 500000 |5 209000000 (5 415,000,000
OPCC L] §  TES00000|§ 157000000 |5 514,000,000
Total Projed Cosk [Esc iomidpomiof construchion| 5 1150000000 | § 230000000 | § 450,000 000
Tl Project Coaf {2023 ) 5 000000 |$ 180000000 |3 380000000
REVIEWED Hams Data
W30 Prged Controds Tenald Meraiead A 242025
5D Projed W anagamant
METROPOLITAN
Scope of Work Summary SEWER DISTRICT

IREATER TC I N

Miscallansous Expanss Swhioda

P b=

Indirect Progect C osts Total

Conbonms to
Descripl on PCH Rafe Amoiunk Totals
\Dpinicn of Probable Conséruciion Coet (OPCC)
Coatof Work | COW]
Design- Builder COW (Labor, Maerals Equipment, Sher Costs o Creale AsE]) § 75,000,000
Proje dt Confingency (per Taoke2-5 400% § 30,000,000
Allpwances 5 -
Coat of Work Subiota 3
Mia - Ups
General Conditions (per Tabke 27) 110% 5 11550000
Design-Build Se rvices Fes (per Tate 27) 100% 5 10,500,000
Comstrudicn Subtol 3O
Ex cala Son | 35%6per year To MOport of Consncion) S24% 3 56,566 669
Ezcalation Subiocta 3 55,5565 550
Warkst Contingency | Corsulant Evaluation) 0Fe 3 -
Markef Confingency Subtotal ] -
Barvices Dunng Construchon
Sarvices Duning Construdtion (per Tabe 2.7) 5 15418523
Barvices During Construdion Subots ]
OPCC Tolal 3 28035512
Indire ot Projed ©osts
Progect Planning
Progect Planni ng Professional Services (per Tage 27) 3 2812 56T
Planning Subtofa 3 2912 557
D zigin
Diesign Sarvices Fes (per Taoke2-7) 3 6,500,805
Pre-Const rudtion Fes (per Tanke2-7) iFe 5 &.271,065
Design Subtoba 3 13,071 8m
Pre-Const rudion Services
Oraners Adviser Phase 1 Services (per Taoke2-7) 156 § 3,135 533
Pre-Construciion Sereces Subiokal 3 IIEBAES
Const nuction Se rices
Orwnars &dviserPhase 2 Sarvices (per Tanke2-7) 0Fs 3 145178
Construdion Sani ces Subtota 3 1,045 178
Right-of-Way
Reight-of Way (per Taole 2.7) 5 207500
Righi-of-Way Es calaBon (35%per year To St Dak of Corsncion) 3TO% 5 110,069
R ight-of -Way Sarvices Subioka 3 407 569
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Figure B-2: Progressive Design-Build — Project Cost Estimate Summary
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APPENDIX C— DEVELOPMENT OF MSD COMPOSITE INDEX
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A cost index is a dimensionless number used to adjust the cost of an item from one time period to another.
Typically, an index documents the historic changes in cost as well as providing a mechanism for
extrapolating this historic information to predict future cost changes. Although there are many existing
general and more focused cost indices that are readily available, the basis of each index must be
understood with regard to its specific project development characteristics before the user can assess
which is most applicable to its work and location. Seldom does an index offer a perfect relationship but
the index with the least individual application deficiencies is often accepted as a trade-off to its
convenience.

Considering the size and complexity of the Capital Improvement Program (CIP) and the intent of MSD to
closely track all relevant cost-related issues over time, MSD reasoned that in the same time it takes to
determine the application issues that a published cost index data would and wouldn’t satisfy, the majority
of the work has already been completed toward the preparation of a “customized” composite cost index.
Research on this customizing concept reinforces that the follow-up effort needed to ensure continuing
applicability of the published index will probably approach the magnitude of the effort to maintain an
MSD-specific index. Moreover, this same research indicates that during a period of high rates of
escalation, a customized index is more responsive to changing conditions.

The use of a customized MSD/Cincinnati Composite Cost Index (MI) is consistent with MSD’s business
model goal of remaining a leader in its industry. The value of this customized approach includes the
following:

e Functional in providing a context for estimating data

e Capable of guiding special studies aimed at future cost reduction

e Transparent when documenting project costs

e lllustrates reasons for construction price fluctuations over time

e Provides accurate escalation factors for project commodity price projections

e Provides known capital expenditure factors for use in de- escalating dollars expended to
compare with original and/or current approved baseline budgets.

e Flexible in the frequency of the publication and update, especially during rapid economic
change.

The index concept pursued by MSD was to build on the many applicable published indices and develop a
composite that takes the most applicable characteristics of each of those indices as they relate to MSD
and its local influences. This approach has been adopted while MSD’s estimating database grows more
robust and comprehensive.

Certain elements of various indices related differently to MSD’s work. These differences result in the
varying weight given to each index. The development process for the Ml identified that, after weighting
indices within the National and Local areas, it was necessary to further weight the national portion at 30%
and the local portion at 70% to better correspond the Ml to price changes being realized in the local area.
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The following table identifies the six (6) published indices and their relative weights that are used to

calculate the M.

INDEX WEIGHT

R.S Means (National) 30.0%
U.S. Bureau of Reclamation Construction Cost Trends 25.0%
Engineering News Record Building Cost Index (National) 20.0%
U.S. Army Corps of Engineers Civil Works Construction Cost Index 25.0%
National Portion 30%
R.S. Means (Cincinnati) 70.0%
Engineering News Record Construction Cost Index (Cincinnati) 30.0%
Local Portion 70.0%
MSD Composite Index

It may sometimes be necessary to report project costs in terms of what the project would have cost in
some baseline year. This can be accomplished by multiplying the current project cost by the ratio between
the current index and the baseline index.
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APPENDIX D — RECORD OF REVISION
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3.0 Revisions

Name PCM Section Description
Revision
Numberand | Cover Page Version 3 Changed to Revision 3. Date updated to April 2025.
Date
Record of . Added high level summary of changes to this revision and an
. Record of Revision . .
Revision additional signatory.

Requirement

1. Background and

Added language clarifying the expectation that the manual and

Classification

to Use Purpose included templates will be used on all projects.

Deviations 1. Background and Added a requirement that deviations from the manual must be
Purpose approved in writing by the MSD Standards Committee.

Industry 2. Project Cost Added language reflecting MSD’s approach as an adaptation of

Standards Estimating industry standards.

ET:LZ?ithtion iizsli?;:z;zen Redefined the classification level for some deliverables.

Estimate 2.2 Estimate Added a second Classification System Table to distinguish between

Classification

traditional and alternative delivery.

PDB
Guidance

Multiple

Complete overhaul of all PDB definitions and markup guidance.

Program
Contingency

2.7 Program-Wide
Contingency

New figure added that shows the relationship between OPCC, Total
Project Cost, Program Contingency and unmitigated risks.

Added assumption of 3.5% annual escalation for future estimates,

Escalation 2.7.2 Markups replacing usage of MSD’s Composite Index. Removed Appendix B
that described the development of the Composite Index.
Market Added an additional requirement that an estimate must be at least
. 2.7.2 Markups . .
Contingency Class 2 to include a Market Contingency.
2023 2.6.5 Total Project Added requirement to report estimates in 2023$ using the CPI for
Conversion Cost conversion.
Review 5. Estimate review Removed references to the Quality Assurance Quality Control
Process Process Section of WWE.
. Moved images and references to Program Delivery System to an
PDS Modules | Appendix A .
appendix.
. Updated Estimating Templates to reflect changes in the text of the
Templates Appendix B

manual.
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3.1 Revisions

Name PCM Section Description
Revision
Numberand | Cover Page Revision 3 Changed to Revision 3.1
Date
Record of Record of Revision, Added high level summary of changes to this revision. Also added
Revision Appendix D an expanded Record of Revision as Appendix D
. Adjusted 2023 conversion to use MSD Composite Index. Added
2023 2.6.5 Total Project ] .
. . back the Appendix that describes the development of the
Conversion Cost, Appendix C .
Composite Index.
. Updated Estimating Templates to reflect changes in the text of the
Templates Appendix B

manual.
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