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Acronyms and Abbreviations

AACEI Association for the Advancement of Cost Engineering International
GC General Conditions or General Contractor

NTP Notice to Proceed

VE Value Engineering

Oo&M Operation and Maintenance
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SECTION 1

Executive Summary

1.1 Project Overview

The proposed dam and public access improvements will enhance portions of the Arkansas River corridor for
the enjoyment of citizens and the public at large by creating new ways to experience the river. This goal has
been the focus of many studies conducted since 2007 and the subject of numerous community discussions.
The schematic design discussed in this report was developed so that reliable cost estimates could be
prepared and used as the basis for community leaders to make funding decisions.

The proposed dam and public access improvements involve the construction of three new low-water dams
and the modification of the existing Zink Dam. These improvements will result in four individual lakes
between the Keystone Dam and the town of Bixby.

TABLE NUMBER 1.1
Project Overview

Estimate Classification: Class 3

Requested By: Murry Fleming/TUL
Estimated By: Tom Jones/CVO
Estimate Date April 27, 2015

1.2 Overall Costs

This executive summary provides an overview of the Cost Estimate. Reliance on this information is advised
to be in consideration of the full context of this report. The costs shown here represents complete capital
costs excluding financing and operation and maintenance (O&M) costs.

The cost estimate has been prepared for guidance in project evaluation and implementation from the
information available at the time of the estimate. This estimate represents the best opinion of the
anticipated costs based on the information available at the time of estimate. The final costs of the project
will depend on actual labor and material costs, competitive market conditions, final project costs,
implementation schedule and other variable factors. As a result, the final project costs will vary from the
estimate presented herein. The following is a summary breakdown of the cost (rounded to the nearest
$100,000).

TABLE NUMBER 1.2
Overall Costs

Low Range [-15%] Estimated Costs- High Range [+20%)]

Overall Costs $268,600,000 $316,000,000 $379,200,000

@ See Appendix A for cost estimate details
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SECTION 2

Estimate Information

2.1 Purpose of Estimate

The purpose of this estimate of construction costs is to establish the Engineer’s opinion of probable capital
costs for the schematic level of design. The capital costs are based on the construction costs.

2.2 Client

Tulsa County, Oklahoma.

2.3 Project Location and General Scope

The current project consists of the construction of three new dams and associated public access area
adjacent to the dams. The project also includes the renovation of the existing dam at Zink, and the
construction of recreational features.

The following is an outline of the Work Breakdown Structure (WBS) to develop the cost estimate and the
major scope items included in this cost estimate:

e Sand Springs

O Low Water Dam & Pedestrian Bridge
North Bank Public Access
South Bank Public Access
Franklin Creek Landing Public Access
Franklin Creek Landing Lazy River

O O OO

e Zink
Low Water Dam (Renovation to existing)
Big Water Recreation Feature
West Bank
East Bank
Island
O Recreational Flume
e South Tulsa/Jenks
O Low Water Dam & Pedestrian Bridge
0 West Bank Public Access
0 East Bank Public Access
0 Vensel Creek Public Access

O O O0OO0OOo

O Low Water Dam

0 North Bank Public Access

0 South Bank Public Access

0 Memorial Public Access

0 Memorial to Dam Trail

0 Irving North Park Access
e Bank Stabilization (Additional shoreline protection not included in Public Access areas)
e Qutfall Protection
e Mitigation

COPYRIGHT 2015 BY CH2M
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2.4 Estimate Classification

This cost estimate prepared is considered a Budget Authorization / Control Estimate or Class 3 estimate as
defined by the Association for the Advancement of Cost Engineering International (AACEI). Refer to
Appendix B for more definition.

Typical accuracy ranges for Class 3 estimates are -10% to -20% on the low side, and +10% to +30% on the
high side, depending on the technological complexity of the project, appropriate reference information, and
the inclusion of an appropriate contingency determination. Ranges could exceed those shown in unusual
circumstances. Accuracy range for this estimate has been determined to be -15% to +20%.

Project feasibility and funding needs must be carefully reviewed prior to making specific financial decisions
to help ensure proper project evaluation and adequate funding. Our estimate is based on material,
equipment, and labor pricing as of April 2015.

This Cost Estimate is based on the use of conceptual and stochastic costs and detailed items using separate
Labor, Materials and Equipment costs. The estimate uses parametric costs where design information or
details are insufficient to allow a detailed item method. Quotations, allowances, and other costs are as
described in Section 3.

2-2
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SECTION 3

Basis of Estimate

3.1 Basis Documents

The cost estimate is based upon the follow project documents:
e Landplan Consultants Inc. drawings & renderings dated March/April 2015
e CH2M design report dated April 2015

3.2 Estimate Methodology

This cost estimate is considered a bottom rolled up type estimate with cost items and breakdown of Labor,
Materials and Equipment.

For the development of this cost estimate, there may be systems that have yet to be defined enough on
which to base a scope of work for estimating purposes. CH2M estimating provides parametric costing
based on a unit of measurement (i.e. cost per square foot or cost per unit). The cost is assigned per unit and
typically is developed by averaging similar projects and analysis of historic costs. Using this approach, CH2M
HILL parametric estimators strive to generate a basic system design fitting the parameters of the structure
and its proposed function.

Finally, pricing is geographically adjusted to reflect local labor and material rates and job site conditions and
requirements. Cost items have been reviewed and validated by local contracting firms. As the design
process progresses and the details have increased, the parametric costing can be replaced with a detailed
takeoff and estimated accordingly.

3.3 Key Assumptions

An estimating contingency was included in the cost estimate to account for the level of design and the
estimating methodology used. Estimate contingency for the dam portion of work was considered to be 15%
due to current design level and estimate methodology. Though there is less risk of scope overruns in the
dam portion, the inherent risk of working in the river and the uncertainty of mass excavation to get a solid
foundation warranted a 15% contingency. Since the design for the Public Access area are schematic and
there are more risks in scope overruns due to the lack of design at this stage of the project, a 20%
contingency for the Public Access areas was deemed appropriate.

The cost estimates shown in Appendix A only represent the anticipated construction “Bid Day” cost
anticipated for this project. The following is a list of the Key Assumptions by area on how the estimator
interprets how the project will be constructed:

e Sand Springs
O Low Water Dam & Pedestrian Bridge
= Rock Anchors will be required (269 each)
= Concrete will need to be cooled for mass placement

=  The river will be diverted using the sand material excavated from the dam footprint,
constructing a temporary earthen coffer dam in conjunction with a portable
cofferdam system.

= Dewatering will be required and can be handled using 3 each dewatering pumps (6”
dia.) and piping discharging the water downstream of the dam.

3-1
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3-2

Rock excavation for the dam will be required. Typically 4’ depth.

Grouted Rock will be placed on the downstream side of the dam for ballast and
scour protection.

Dam will include 26 each Obermeyer Gates for water control (14 each Crest Gates,
and 12 each Full Gates). Gate Equipment will be housed in new Maintenance
Structure constructed as part of the South Bank Public Access Area.

Soldier pile retaining walls with cast in place concrete facing will extend up and
down river on each bank from midpoint of dam.

e Upriver — 20’ High wall extending 100 linear feet.
e Down river — 10’ high wall extending 100 linear feet.
A 20’ wide Pedestrian Bridge will be constructed over the new Low Water Dam.

e Bridge construction assumed 100 linear foot spans, typical, using Type U40
Prestressed Concrete Beams with Prestressed Concrete Deck Panels.

e Bridge includes concrete curbs, metal handrails, and 2” Asphalt topping.
New Structures:

e 1 each—20'x40’ Dam Control Building

0 North Bank Public Access

The estimate assumes that the 31.17 acre site will need to be rough graded, but
assumes the site cut/fill will balanced to the greatest extent possible.

Site includes 8,400 linear feet of trail and sidewalks.
Asphalt roads are included for Bridge Access and Entry Roads.
New 4,500 square yard asphalt Parking Lot with concrete curb and gutters.
New Structures:
e 6 each—12'x24’ Steel Structure with Stone Columns
e 5each —20'x30’ Steel Structure with Stone Columns
e 1 each—20x30’ Restroom Structure
Special Features:

e 3,500 square foot colored shotcrete landing

52,000 square foot colored shotcrete area with recirculating waterfall
feature.

Double locking pole gate

e Monument Signage

4,200 square foot Overlook with Shade Structure

The site will be moderately landscaped with seeded areas with 305 planted shade
trees (3”-4” caliper). There will be 4,700 square feet of extensive planting areas.

Estimate includes 3,800 cubic yards of Rip Rap Shoreline protection.

Utilities:
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e Electrical Service by Public Service Company of Oklahoma (PSO)
e 3” PVC water service

e 2” PVC forcemain sewer

0 South Bank Public Access

The estimate assumes that the 15.46 acre site will need to be rough graded, but
assumes the site cut/fill will balanced to the greatest extent possible.

Site includes 3,300 linear feet of trail and sidewalks with 2 each 16 foot wide
pedestrian bridges.

Asphalt roads are included for maintenance and Entry Roads.

Portions of existing pavement to be topped with 2” of Asphalt. The estimate
assumes that milling will not be required.

New 2,300 square yard asphalt Parking Lot with concrete curb and gutters.
New Structures:

e 1 each-40'x60’ Steel Structure with Stone Columns

e 1each-20'x30" Restroom Structure
Special Features:

e 3,000 square foot Overlook with Shade Structure

The site will be moderately landscaped with seeded areas with 88 planted shade
trees (3”-4” caliper).

Estimate includes 2,400 cubic yards of Rip Rap Shoreline protection.
Utilities:
e Electrical Service by Public Service Company of Oklahoma (PSO)
e 3" PVC water service

e 2” PVC forcemain sewer

0 Franklin Creek Landing Public Access

The estimate assumes that the 33.63 acre site will need to be rough graded, but
assumes the site cut/fill will balanced to the greatest extent possible.

Site includes 8,200 linear feet of trail and sidewalks with a 16 foot wide pedestrian
bridge and a 20 foot wide concrete bridge for vehicular access.

Asphalt roads are included for Park Roads and Entry Roads.

Portions of existing pavement to be topped with 2” of Asphalt. The estimate
assumes that milling will not be required.

New 23,600 square yard of asphalt Parking Lots with concrete curb and gutters.

New Structure:

e 1 each—20'x30" Restroom Structure

Special Features:

e Shotcrete channel lined with boulders from Lazy River to Franklin Creek.

COPYRIGHT 2015 BY CH2M
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e Stone Cascade at Terminus of Franklin Creek

e Lighthouse feature with decorative concrete plaza

e 1,200 linear feet of Floating Dock and Gangway Ramp
Retaining Walls

e 2,400 linear feet of 12’ high stone faced seawall. Estimate assumes 50,000
cubic yards of excavation and backfill behind retaining walls will be
required.

The site will be moderately landscaped with seeded areas with 425 planted shade
trees (3”-4” caliper). There will be 6,900 square feet of extensive planting areas.

Estimate includes 2,600 cubic yards of Rip Rap Shoreline protection.

Stabilize existing stream bank with large boulders and rip rap, approximately 2,700
linear feet of bank.

Utilities:
e Electrical Service by Public Service Company of Oklahoma (PSO)
e 20 linear feet of 8x3’ concrete box culvert
e 3" PVC water service

e 2” PVC forcemain sewer

Franklin Creek Landing Lazy River

The estimate assumes a 35,600 square foot area of a shotcrete channel will rocks
and boulders.

The channel will require 4,000 cubic yards of excavation and rough grading.

Water for the Lazy River will come from an intake structure near the Lighthouse
feature and pumped to the Lazy River via 2,000 linear feet of 30” PVC Pipe. The
pump station will house 2 each 100 HP pumps and 1 each 50 HP pump.

Zink Dam (Pricing shown for Zink are based upon the 30% design cost estimate performed by CH2M
HILL in 2012. The estimate has been modified to reflect the expected change to the design due to
the construction project adjacent to the dam. A detailed, bottom-up, cost estimate has not been
included in this report. A summary of the costs used for Zink can be found in the Appendix.)

(0]

O O O O O

Modification to the existing Dam

New Big Water Recreation Feature

West Bank Improvements

East Bank Trail

Island

Recreational Flume
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South Tulsa/Jenks

O Low Water Dam

Rock Anchors will be required (143 each)
Concrete will need to be cooled for mass placement

The river will be diverted using the sand material excavated from the dam footprint,
constructing a temporary earthen coffer dam in conjunction with a portable
cofferdam system.

Dewatering will be required and can be handled using 3 each dewatering pumps (6”
dia.) and piping discharging the water downstream of the dam.

Rock excavation for the dam will be required. Typically 4’ depth.

Grouted Rock will be placed on the downstream side of the dam for ballast and
scour protection.

Dam will include 26 each Obermeyer Gates for water control (16 each Crest Gates,
and 10 each Full Gates). Gate Equipment will be housed in new Maintenance
Structure constructed as part of the West Bank Public Access Area.

Soldier pile retaining walls with cast in place concrete facing will extend up and
down river on each bank from midpoint of dam.

e Up river — 30’ High wall extending 300 linear feet.
e Down river — 15’ high wall extending 200 linear feet.
A 20’ wide Pedestrian Bridge will be constructed over the new Low Water Dam.

e Bridge construction assumed 100 linear foot spans, typical, using Type U40
Prestressed Concrete Beams with Prestressed Concrete Deck Panels.

e Bridge includes concrete curbs, metal handrails, and 2” Asphalt topping.
New Structures:

e 1 each—20'x40’ Dam Control Building

0 West Bank Public Access

The estimate assumes that the 18.21 acre site will need to be rough graded, but
assumes the site cut/fill will balanced to the greatest extent possible.

Site includes 8,000 linear feet of trail and sidewalks with 2 each 12 foot wide
pedestrian bridges.

Asphalt roads are included for Entry Roads.
10,000 square foot concrete Emergency Boat Ramp
New 5,100 square yard asphalt Parking Lot with concrete curb and gutters.
New Structures:
e 1 each—-30'x50" Steel Structure with Stone Columns
e 1each-20'x30" Restroom Structure
Special Features:

e 1,100 square foot, 6" wide ADA concrete access ramp

3-5
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e 3,000 square foot concrete dock structure
e 1,900 square foot Splash Pad with Plaza Area
e 7,600 square foot colored and stamped concrete
e 16,200 square foot safety surface
e 10,500 square foot Overlook with Shade Structure
e 1,700 square foot steel powder coated Arbor Structure
e Misc. Splash Pad and Playground equipment
= Retaining Walls

e 2,100 linear feet of 2’ to 5’ high stone faced retaining walls. Estimate
assumes 5,000 cy of excavation and backfill behind retaining walls will be
required.

= The site will be moderately landscaped with seeded areas with 120 planted shade
trees (3”-4” caliper). There will be 218,000 square feet of grass sod area and 3,700
square feet of extensive planting areas.

= Estimate includes 6,500 cubic yards of Rip Rap Shoreline protection.
= Utilities:
e Electrical Service by Public Service Company of Oklahoma (PSO)
e 3” PVC water service
e 2" PVCforcemain sewer
O East Bank Public Access

= The estimate assumes that the 14.89 acre site will need to be rough graded, but
assumes import of 20,000 cubic yards of fill material for mound feature.

= Site includes 7,000 linear feet of trail and sidewalks.
= Asphalt roads are included for Entry Roads.
= 4,000 square foot concrete Boat Ramp.
= New 2,600 square yard asphalt Parking Lot with concrete curb and gutters.
= New Structures:
e 16 each—10'x10’ Steel Structure with Stone Columns
e 1 each—20x30" Restroom Structure
e 1each-36'x12’ Cantilevered Shade Structure
= Special Features:

e 4,700 square feet of colored concrete sidewalk

2,000 square feet of colored and stamped concrete pavement

5,000 square feet of safety surface

3,500 square feet of colored shotcrete landing

Cascading Waterfall feature with 3 Pools
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e 4 each—Benches
e Playground Equipment
e Fountain, Splash Pad, and Waterfall feature
e Amphitheater
e Shade Sails at playground (4 each)
=  Retaining Walls

e 1,300 linear feet of 2’ to 5’ high stone faced retaining walls. Estimate
assumes 5,000 cy of excavation and backfill behind retaining walls will be
required.

= The site will be moderately landscaped with seeded areas with 300 planted shade
trees (3”-4” caliper). There will be 148,000 square feet of grass sod area and 2,300
square feet of extensive planting areas.

= Estimate includes 6,800 cubic yards of Rip Rap Shoreline protection.
= Utilities:
e Electrical Service by Public Service Company of Oklahoma (PSO)
e 3” PVC water service
e 2" PVCforcemain sewer
0 Vensel Creek Public Access

= The estimate assumes that the 9.83 acre site will need to be rough graded, but
assumes the site cut/fill will balanced to the greatest extent possible.

= Site includes 4,200 linear feet of trail and sidewalks.
= Asphalt roads are included for Entry Roads.
= 4,200 square foot concrete Boat Ramp
= New 2,000 square yard asphalt Parking Lot with concrete curb and gutters.
= New Structures:
e 1 each-30'x50’ Steel Structure with Stone Columns
=  Special Features:
e 1,000 square foot concrete channel lined with boulders
e 6,400 square foot colored shotcrete landing
e Lighthouse feature with decorative concrete plaza
e 450 linear feet of floating dock and gangway ramp
=  Retaining Walls

e 700 linear feet of 21’ high stone faced seawall. Estimate assumes 12,000 cy
of excavation and backfill behind retaining walls will be required.

= The site will be moderately landscaped with seeded areas with 75 planted shade
trees (3”-4” caliper).

= Estimate includes 4,100 cubic yards of Rip Rap Shoreline protection.
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o Bixby

Utilities:
e Electrical Service by Public Service Company of Oklahoma (PSO)

e 3” PVC water service

O Low Water Dam

Rock Anchors will be required (290 each)
Concrete will need to be cooled for mass placement

The river will be diverted using the sand material excavated from the dam footprint,
constructing a temporary earthen coffer dam in conjunction with a portable
cofferdam system.

Dewatering will be required and can be handled using 3 each dewatering pumps (6”
dia.) and piping discharging the water downstream of the dam.

Rock excavation for the dam will be required. Typically 4’ depth.

Grouted Rock will be placed on the downstream side of the dam for ballast and
scour protection.

Dam will include 5 each Obermeyer Gates for water control (5 each Full Gates).
Gate Equipment will be housed in new Maintenance Structure constructed as part
of the North Bank Public Access Area.

Soldier pile retaining walls with cast in place concrete facing will extend up and
down river on each bank from midpoint of dam.

e Upriver — 18’ High wall extending 100 linear feet.
e Down river — 10’ high wall extending 100 linear feet.
New Structures:

e 1 each—20'x40’ Dam Control Building

0 North Bank Public Access

The estimate assumes that the 7.35 acre site will need to be rough graded, but
assumes the site cut/fill will balanced to the greatest extent possible.

Site includes 2,800 linear feet of trail and sidewalks.
Asphalt roads are included for maintenance and Entry Roads.
800 square foot concrete driveway
6,500 square foot concrete Emergency Boat Ramp
New 4,800 square yard asphalt Parking Lot with concrete curb and gutters.
New Structures:
e 9each—10'x10’ Steel Structure with Stone Columns
e 1 each—20'x30’ Steel Structure with Stone Columns

e 1 each—20'x30" Restroom Structure
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Special Features:

e 500 square foot colored concrete sidewalk

e 2,600 square foot colored artificial turf

e 8,600 square foot colored and stamped concrete

e 2,200 square foot safety surface

e 8,900 square foot colored shotcrete landing

e 600 square foot recirculating waterfall feature

e 8each benches

e Locking double pole gate

e 6,600 square foot Overlook with shade structure

e 1 each sand volleyball court

e 750 square foot steel powder coated Arbor Structure
Retaining Walls

e 1,000 linear feet of 2’ to 5’ high stone faced retaining walls. Estimate
assumes 1,800 cubic yards of excavation and backfill behind retaining walls
will be required.

The site will be moderately landscaped with seeded areas with 265 planted shade
trees (3”-4” caliper). There will be 32,000 square feet of grass sod area and 8,500
square feet of extensive planting areas.

Estimate includes 3,500 cubic yards of Rip Rap Shoreline protection.
Utilities:
e Electrical Service by Public Service Company of Oklahoma (PSO)
e 37 PVC water service

e 2" PVC forcemain sewer

0 South Bank Public Access

The estimate assumes that the 7.67 acre site will need to be rough graded, but
assumes the site cut/fill will balanced to the greatest extent possible.

Site includes 4,500 linear feet of trail and sidewalks with a 15’ wide pedestrian
bridge with overlook.

Portions of existing pavement to be topped with 2” of Asphalt. The estimate
assumes that milling will not be required.

10,300 square foot concrete Emergency Boat Ramp
New 1,800 square yard asphalt Parking Lot with concrete curb and gutters.
New Structures:
e 1 each—20x30" Restroom Structure
Special Features:

e 1,300 square foot, 8’ wide ADA concrete access ramp

3-9
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e 4,000 square foot colored and stamped concrete
e Interactive Recirculating Fountain
e Historical Signage

Retaining Walls

e 1,300 linear feet of 2’ to 5’ high stone faced retaining walls. Estimate
assumes 2,500 cubic yards of excavation and backfill behind retaining walls
will be required.

The site will be moderately landscaped with seeded areas with 76 planted shade
trees (3”-4” caliper). There will be 122,000 square feet of grass sod area and 2,500
square feet of extensive planting areas.

Estimate includes 3,200 cubic yards of Rip Rap Shoreline protection.
Utilities:
e Electrical Service by Public Service Company of Oklahoma (PSO)
e 3" PVC water service

e 2" PVC forcemain sewer

0 Memorial Public Access

The estimate assumes that the 6.66 acre site will need to be rough graded, but
assumes the site cut/fill will balanced to the greatest extent possible.

Site includes 2,900 linear feet of trail and sidewalks.
11,200 square foot concrete Emergency Boat Ramp
New 2,800 square yard asphalt Parking Lot with concrete curb and gutters.
New Structures:
e 1 each-10'x20’ Steel Structure with Stone Columns
e 1 each-20'x20’ Steel Structure with Stone Columns
e 1 each—20x30" Restroom Structure
Special Features:
e 6,000 square foot colored shotcrete landing
e Dog Park for Large Dogs
e Dog Park for Small Dogs

The site will be moderately landscaped with seeded areas with 82 planted shade
trees (3”-4” caliper). There will be 28,000 square feet of grass sod area.

Estimate includes 1,900 cubic yards of Rip Rap Shoreline protection.
Utilities:
e Electrical Service by Public Service Company of Oklahoma (PSO)
e 37 PVC water service

e 2” PVC forcemain sewer
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0 Memorial to Dam Trail

= The estimate assumes that the 7.70 acre site will need to be rough graded, but
assumes the site cut/fill will balanced to the greatest extent possible.

= Site includes 4,200 linear feet of trail and sidewalks.

= The site will be moderately landscaped with seeded areas with 82 planted shade
trees (3”-4” caliper). There will be 84,000 square feet of grass sod area.

=  Estimate includes 9,100 cubic yards of Rip Rap Shoreline protection.
O Irving North Park Access

* The estimate assumes that the 6.27 acre site will need to be rough graded, but
assumes the site cut/fill will balanced to the greatest extent possible.

= Asphalt roads are included for Entry Roads.

= 38,000 square feet of existing parking lot to be fog sealed and restriped.

The following is a list of other additional costs that are only captured on the Overall Estimate Summary. The
Estimate Summary attempts to capture all capital expenditure for the project with the exception of 0&M
costs and any Financing charges:

3.4

Bank Stabilization, Outfall Protection, and Mitigation Costs.
0 These costs are considered construction costs but fall outside of the Public Access area.
Permitting
Overall EIS.
Escalation
An Owner’s Reserve for Changes (5%)
0 This Reserve is for scope changes to the project at the Owner’s discretion.
Engineering

Administration/Legal

Exclusions

The cost estimate excludes the following costs:

Operation and Maintenance (O&M) costs
Financing costs
Any work outside of the limits of construction as shown on the drawings unless noted otherwise.

Material Adjustment allowances above and beyond what is included at the time of the cost
estimate.
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3.5 Project Delivery and Methodology

It is assumed that this project will be procured using the traditional Design/Bid/Build method. The general
contractor will contract directly with the owner.

The estimate is based on the assumption the work will be done on a competitive bid basis and the
contractor will have a reasonable amount of time to complete the work. All contractors are equal, with a
reasonable project schedule, no overtime, constructed as under a single contract, no liquidated damages.

3.6 Labor, Material, Subcontracts and Other Direct Costs
3.6.1 Labor

The estimate has been adjusted for local area labor rates, based upon 2015 national rates. A Location
Adjustment Factor of 87.5 was used based on RS Means 2015 City Cost Index for Tulsa, Oklahoma, Site &
Infrastructure work.

Labor unit prices reflect a burdened rate, including: workers compensation, unemployment taxes, Fringe
Benefits, and medical insurance.

3.6.2 Material

Materials pricing is national average as determined by RS Means or other data sources. Quotes on certain
items may have been obtained and included in this estimate. Many quotes given for engineering estimates
are budgetary and may not reflect actual contractor pricing.

3.6.3 Subcontracts

It is assumed that General Contractors will subcontract a portion of the work. Items listed in the cost
estimate as subcontractor includes all anticipated markups that a general contractor would receive.

3.6.4 Construction Equipment

Equipment items listed in this cost estimate are for the construction equipment necessary for the
installation of the work. Equipment rates in this estimate are assumed to be 75% of 2014 Blue Book value.
This is to account for contractor owned equipment or discounted rental equipment. A Location Adjustment
Factor of 87.5 was used based on RS Means 2015 City Cost Index for Tulsa, Oklahoma, Site & Infrastructure
work.

3.7 Escalation Costs

This estimate includes Escalation with the assumption that construction will be phased and staggered
assuming construction starting in 2018 and going through 2022. Estimated midpoint of construction for
each area is shown in the Estimate Summary.

This CH2M escalation forecast is based upon economic data from Global Insight, Inc. and the United States
Bureau of Labor Statistics. For the anticipated start dates for the project, escalation varied from 2.68% to

3.29% per year. Due to the level of design and uncertainty of the schedule an average factor of 3.00% per
year was used.
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3.8 Markups, Taxes, and Other Indirect Costs

The following typical contractor markups were applied to the cost estimate:

TABLE NUMBER 3.8
Markups, Taxes, and Other Indirect Costs

Item Unit Comments

General Conditions 5.00% [Comments can describe how the markup is applied]
Home Office Overhead 10.00%

Profit 5.00%

Mobilization 3.00%

Builder’s Risk & General Liability 1.00%

Flood Insurance 1.00%

Payment & Performance Bonds 1.16%

Estimate Contingency (Dam) 15.00%

Estimate Contingency (Public Access) 20.00%

Escalation 3.00%/yr Escalation varies depending on construction phasing. (See estimate

summary for escalation factor that was used)

Sales Tax 8.51% Sales tax only applied to Construction Equipment and Material not
incorporated into the project (2% was applied to all materials to
account for taxes on unincorporated material as an allowance)

3.9 Market Conditions

During volatile economic conditions, an estimate may have a Market Conditions amount applied. This
adjustment is done to account for the current volatility in the construction market and/or the location of a
project.

However, based on the current construction market, and the location of the work proposed in this estimate,

a Market Conditions adjustment was not applied.

3.10 Cost Resources

The following is a list of the various cost resources used in the development of the cost estimate:

e R.S. Means 2014/2015 Data

e CH2M Historical Data

¢ Vendor Quotes where available
e Estimator Judgment
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3.11 Disclaimer

The opinions of cost (estimates) shown, and any resulting conclusions on project financial or economic
feasibility or funding requirements, have been prepared for guidance in project evaluation and
implementation from the information available at the time the opinion was prepared. The final costs of the
project and resulting feasibility will depend on actual labor and material costs, competitive market
conditions, actual site conditions, final project scope, implementation schedule, continuity of personnel and
engineering, and other variable factors. The recent increases or decreases in material pricing may have a
significant impact which is not predictable and careful review or consideration must be used in evaluation of
material prices. As a result, the final project costs will vary from the opinions of cost presented herein.
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Appendix A:
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Project:
Project No.:
Design Stage:

Bixby
386594
Schematic Design

Estimator:

Rev No. / Date:
Estimate Class:

Jones T

02 - 04/24/2014

Class 3

Detail Report

Bid Item Area Work Pkg LR Description Takeoff Quantity ety WEw ety Vvl Sub Amount |Equip Amount| Other Amount Total Cost/Unit Total Amount Grand Total
Pkg Hrs Amount Amount

31-30 Site Specialties
Bank Stabilization
Rip-rap and rock lining, random, broken stone, machine placed for slope 1,902.40 lcy 390.4 17,431 44,628 - 14,037 - 40.00 /lcy 76,096 114,362
protection
Bank Stabilization 1,902.40 CY 390.4 17,431 44,628 14,037 40.00 /CY 76,096 114,362
31-30 Site Specialties 1.00 LS 390.4 17,431 44,628 14,037 76,095.55 /LS 76,096 114,362
31.0 Site/Civil 1.00 LS 390.4 17,431 44,628 14,037 76,095.55 /LS 76,096 114,362
100 Bank Stabilization 500.00 LF 390.4 17,431 44,628 14,037 152.19 /LF 76,096 114,362

110 Utilities
26.0 Electrical Work

26-10 Site Electrical
Electrical Service
Electrical Service Allowance 1.00 LS 50,000 - - 50,000.00 /LS 50,000 76,357
Electrical Service 1.00 LS 50,000 50,000.00 /LS 50,000 76,357
Site Lighting
Site Lighting - Memorial Public Access 1.00 Is 80,000 - - 80,000.00 /Is 80,000 122,171
Site Lighting 1.00 LS 80,000 80,000.00 /LS 80,000 122,171
26-10 Site Electrical 1.00 LS 130,000 130,000.00 /LS 130,000 198,528
26.0 Electrical Work 1.00 LS 130,000 130,000.00 /LS 130,000 198,528

33.0 Buried Piping

33-11 Water Utility Distribuiton Piping
3" PVC Water
Bedding Stone, Material Only 24.59 tn - 344 - - 14.00 /tn 344 533
3" PVC, Sch. 80, socket joint, pipe, il included 150.00 LF 60.0 2,853 314 - 1,375 30.27 ILF 4,541 6,529
3" PVC, Sch. 80, socket joint, ELL, 90 1.00 ea - 6 - - - 5.89 lea 6 9
3" PVC, Sch. 80, socket joint, coupling 8.00 ea - 64 - - - 8.04 lea 64 100
Add for tie-in to existing (Adjust productivity) 2.00 ea 48.0 2,300 1,500 - 2,022 2,911.07 lea 5,822 8,553
3" PVC Water 150.00 LF 108.0 5,152 2,228 3,397 71.85 /LF 10,777 15,723
33-11 Water Utility Distribuiton Piping 150.00 LF 108.0 5,152 2,228 3,397 71.85 ILF 10,777 15,723

33-31 Sanitary Utility Sewerage Piping
2" PVC Sewer
Bedding Stone, Material Only 26.34 tn - 369 - - 14.00 /tn 369 571
2" PVC, Sch. 80, socket joint, pipe, ill included 160.00 LF 64.0 3,043 166 - 1,466 - 29.22 ILF 4,675 6,704
2" PVC, Sch. 80, socket joint, ELL, 90 2.00 ea - 4 - - - 2.24 lea 4 7
2" PVC, Sch. 80, socket joint, coupling 8.00 ea - 23 - - 2.84 lea 23 35
Add for tie-in to existing (Adjust prod 2.00 ea 48.0 2,300 1,500 - 2,022 2,911.07 /ea 5,822 8,553
Pump,sewage ejector,duplex system,coated steel tank,268 gpm,1 hp, 2.00 ea 36.9 1,900 13,000 - - - 7,450.01 /ea 14,900 22,777
15'head, 135 gallon,2"dschr,includs operating and level
controls,tank,cover and pumps
Directional drilling, small equipment to 300, not to exceed 12" dia, small 1.00 ea 8.0 345 - - 453 798.68 lea 799 1,158
unit mobilization to site, excluding cost of conduit
Directional drilling, small equipment to 300", per linear feet, gravel, sand & 50.00 If 27 115 4 - 151 5.39 /If 270 392
silt, up to 12" dia, 100" minimum, excluding cost of conduit
2" PVC Sewer 160.00 LF 159.6 7,703 15,066 4,093 167.89 /LF 26,862 40,197
33-31 Sanitary Utility Sewerage Piping 160.00 LF 159.6 7,703 15,066 4,093 167.89 /LF 26,862 40,197
33.0 Buried Piping 310.00 LF 267.6 12,855 17,294 7,490 121.42 ILF 37,639 55,920
110 Utilities 1.00 LS 267.6 12,855 17,294 130,000 7,490 167,639.08 /LS 167,639 254,449
04 Memorial Public Access 290,354.00 SF 5,004.3 219,040 369,292 586,870 63,138 0 4.27 ISF 1,238,339 1,908,605
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Class 3

Detail Report

Bid Item Area Work Pkg LR Description Takeoff Quantity ety WEw ety Vvl Sub Amount |Equip Amount| Other Amount Total Cost/Unit Total Amount Grand Total
Pkg Hrs Amount Amount
05 Memorial to Dam Trail
001 Land Acquisition
01.0 General Conditions
01-10 Land Acquisition
Land Acquisition - Memorial to Dam Trail
Land isition Costs 1.00 LS - - 0 0.01 LS 0 256,000
Land Acquisition - Memorial to Dam Trail 1.00 LS 0 0.01 /LS 0 256,000
01-10 Land Acquisition 1.00 LS 0 0.01 LS 0 256,000
01.0 General Conditions 1.00 LS 0 0.01 LS 0 256,000
001 Land Acquisition 1.00 LS 0 0.01 LS 0 256,000
005 Overall Site Grading
31.0 Site/Civil
31-00 Site/Civil
Mass Grading
Rough Site Grading, Small Crew 37,309.22 sy 497.5 23,316 - - 32,429 - 1.49 Isy 55,745 80,922
Mass Grading 162,815.22 SY 497.5 23,316 32,429 0.34 /SY 55,745 80,922
31-00 Site/Civil 1.00 LS 497.5 23,316 32,429 55,744.78 /LS 55,745 80,922
31.0 Site/Civil 1.00 LS 497.5 23,316 32,429 55,744.78 /LS 55,745 80,922
005 Overall Site Grading 335,783.00 SF 497.5 23,316 32,429 0.17 /SF 55,745 80,922
030 Paths/Trails
32.0 Exterior Improvements
32-12 Flexible Paving
New 3" Thick, 20' Wide Asphalt Upper Trail
Fine grading, grade subgrade for base course, roadways 4,660.00 sy 21.3 939 - - 751 - 0.36 /sy 1,691 2,435
Base course drainage layers, aggregate base course for roadways and 4,660.00 sy 24.8 1,165 19,852 - 1,350 4.80 Isy 22,367 34,356
large paved areas, bank run gravel, spread and compacted, 6" deep
Plant-mix asphalt paving, for highways and large paved areas, binder 4,660.00 sy 83.6 3,494 51,726 - 1,990 12.28 Isy 57,210 87,886
course, 3" thick, no hauling included
New 3" Thick, 20' Wide Asphalt Upper Trail 2,097.00 LF 129.7 5,598 71,578 4,092 38.75 /LF 81,268 124,676
32-12 Flexible Paving 41,933.00 SF 129.7 5,598 71,578 4,092 1.94 ISF 81,268 124,676
32-16 Curbs, Gutters, Si and Driveways
New 4" Thick, 08' Wide Concrete Trail
Fine grading, fine grade granular base for sidewalks and bikeways 1,894.22 sy 37.9 1,576 - - 206 0.94 Isy 1,782 2,516
Sidewalks, driveways, and patios, sidewalk, concrete, cast-in-place with 6 17,048.00 sf 681.9 29,935 31,539 - - 3.61 Isf 61,474 90,768
X 6 - W1.4 x W1.4 mesh, broomed finish, 3000 psi, 4" thick, excludes
base
i dri , and patios, si concrete, excludes base, for 17,048.00 sf 163.7 6,442 8,694 - 265 0.90 /sf 15,401 22,877
4" thick bank run gravel base, add
New 4" Thick, 08' Wide Concrete Trail 2,131.00 LF 883.5 37,952 40,233 471 36.91 /LF 78,657 116,161
32-16 Curbs, Gutters, Sidewalks, and Driveways 17,048.00 SF 883.5 37,952 40,233 471 4.61 /SF 78,657 116,161
32.0 Exterior Improvements 1.00 LS 1,013.2 43,551 111,811 4,563 159,924.69 /LS 159,925 240,838
030 Paths/Trails 4,228.00 LF 1,013.2 43,551 111,811 4,563 37.83 /LF 159,925 240,838
090 Landscaping
32.0 Exterior Improvements
32-92 Turf and Grasses
Large Shade Tree
Large Shade Tree 82.00 EA 32,800 - 400.00 /EA 32,800 50,090
Large Shade Tree 82.00 EA 32,800 400.00 /EA 32,800 50,090
Landscape - U3 Bermuda Sod
Underground sprinklers irrigation system, for lawns, residential system, 84,420.00 sf 1,125.3 48,285 41,366 - - 1.06 Isf 89,651 131,701
custom, 1-1/2" supply
Soil preparation, structural soil mixing, spread topsoil, skid steer loader 1,563.33 cy 139.0 5,780 38,302 - 756 28.68 Icy 44,838 68,487
and hand dress
Soil preparation, structural soil mixing, tilling topsoil, 6" deep, 20 HP 84.42 msf 25 120 - - 68 223 Imsf 188 270
tractor, disk harrow\
Sodding, bent grass sod, on level ground, over 6 M.S.F. 84.42 msf 168.8 6,812 21,358 - 551 340.22 /msf 28,722 43,416
Landscape - U3 Bermuda Sod 84,420.00 SF 1,435.6 60,996 101,026 1,376 1.94 /SF 163,398 243,873
Landscape - Light
L - Light 170,000.00 SF 212,500 - - 1.25 ISF 212,500 324,517
Landscape - Light 170,000.00 SF 212,500 1.25 /SF 212,500 324,517
32-92 Turf and Grasses 254,420.00 SF 1,435.6 60,996 101,026 245,300 1,376 1.61 /SF 408,698 618,481
32.0 Exterior Improvements 1.00 LS 1,435.6 60,996 101,026 245,300 1,376 408,698.32 /LS 408,698 618,481
090 Landscaping 254,420.00 SF 1,435.6 60,996 101,026 245,300 1,376 1.61 /SF 408,698 618,481
100 Bank Stabilization
31.0 Site/Civil
31-30 Site Specialties
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([ ] Project: Bixby Estimator: Jones T
- Project No.: 386594 Rev No. / Date: 02 - 04/24/2014
Design Stage: Schematic Design Estimate Class: Class 3

Bank Stabilization
Rip-rap and rock lining, random, broken stone, machine placed for slope 9,131.00 lcy 1,873.8 83,664 214,202 67,371 40.00 /lcy 365,238 548,907
Bank Stabilization 9,131.00 CY 1,873.8 83,664 214,202 67,371 40.00 /CY 365,238 548,907
31-30 Site ialti 1.00 LS 1,873.8 83,664 214,202 67,371 365,237.85 /LS 365,238 548,907
31.0 Site/Civil 1.00 LS 1,873.8 83,664 214,202 67,371 365,237.85 /LS 365,238 548,907
100 Bank Stabilization 3,000.00 LF 1,873.8 83,664 214,202 67,371 121.75 ILF 365,238 548,907
05 Memorial to Dam Trail 335,783.00 SF 4,820.1 211,527 427,039 245,300 105,740 0 2.95 /SF 989,606 1,745,147
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Detail Report

[ ] Project: Bixby Estimator: Jones T
- Project No.: 386594 Rev No. / Date: 02 - 04/24/2014
Design Stage: Schematic Design Estimate Class: Class 3
Bid Item Area Work Pkg LR Description Takeoff Quantity ety WEw ety Vvl Sub Amount |Equip Amount| Other Amount Total Cost/Unit Total Amount Grand Total
Pkg Hrs Amount Amount
06 Irving North Park Access
001 Land Acquisition
01.0 General Conditions
01-10 Land Acquisition
Land Acquisition - Irving North Park Access
Land isition Costs 1.00 LS - - 0 0.01 LS 0 237,000
Land Acquisition - Irving North Park Access 1.00 LS 0 0.01 /LS 0 237,000
01-10 Land Acquisition 1.00 LS 0 0.01 /LS 0 237,000
01.0 General Conditions 1.00 LS 0 0.01 LS 0 237,000
001 Land Acquisition 1.00 LS 0 0.01 /LS 0 237,000
005 Overall Site Grading
31.0 Site/Civil
31-00 Site/Civil
Mass Grading
Rough Site Grading, Small Crew 30,391.78 sy 405.2 18,993 - - 26,416 - 1.49 Isy 45,409 65,918
Mass Grading 37,309.22 SY 405.2 18,993 26,416 1.22 ISy 45,409 65,918
31-00 Site/Civil 1.00 LS 405.2 18,993 26,416 45,409.24 /LS 45,409 65,918
31.0 Site/Civil 1.00 LS 405.2 18,993 26,416 45,409.24 /LS 45,409 65,918
005 Overall Site Grading 273,526.00 SF 405.2 18,993 26,416 0.17 /SF 45,409 65,918
040 Roads
32.0 Exterior Improvements
32-12 Flexible Paving
New 6" Thick, Asphalt Entry Road
Fine grading, grade subgrade for base course, roadways 12,773.33 sy 58.4 2,575 - - 2,060 - 0.36 /sy 4,635 6,674
Base course drainage layers, aggregate base course for roadways and 12,773.33 sy 68.1 3,195 54,414 - 3,701 - 4.80 Isy 61,310 94,171
large paved areas, bank run gravel, spread and compacted, 6" deep
Plant-mix asphalt paving, for highways and large paved areas, binder 12,773.33 sy 271.6 11,348 189,045 - 6,471 - 16.20 /sy 206,864 318,015
course, 4" thick, no hauling included
Plant-mix asphalt paving, for highways and large paved areas, wearing 12,773.33 sy 193.3 8,204 106,019 - 4,582 - 9.30 /sy 118,805 182,344
course, 2" thick, no hauling included
New 6" Thick, Asphalt Entry Road 12,773.33 SY 591.3 25,322 349,478 16,814 30.66 /SY 391,614 601,204
32-12 Flexible Paving 114,960.00 SF 591.3 25,322 349,478 16,814 3.41 /SF 391,614 601,204
32.0 Exterior Improvements 1.00 LS 591.3 25,322 349,478 16,814 391,614.41 /LS 391,614 601,204
040 Roads 114,960.00 SF 591.3 25,322 349,478 16,814 3.41 /SF 391,614 601,204
050 Parking Lots
32.0 Exterior Improvements
32-12 Flexible Paving
Fog Seal and Restripe Existing Pavement
Pavement Marking, 4" Pavement striping 3,000.00 If 6.0 - 4,500 - - 1.50 /Nf 4,500 6.872
Fog seal, ing, non-skid renewal, 1000 to 10,000 S.Y. 4,230.44 sy 225 1,025 5,753 - 1,065 - 1.85 /sy 7,843 11,921
Fog Seal and Restripe Existing Pavement 38,074.00 SF 28.5 1,025 5,753 4,500 1,065 0.32 _/SF 12,343 18,793
32-12 Flexible Paving 38,074.00 SF 28.5 1,025 5,753 4,500 1,065 0.32 /SF 12,343 18,793
32.0 Exterior Improvements 1.00 LS 28.5 1,025 5,753 4,500 1,065 12,342.63 /LS 12,343 18,793
050 Parking Lots 38,074.00 SF 28.5 1,025 5,753 4,500 1,065 0.32 /SF 12,343 18,793
06 Irving North Park Access 273,526.00 SF 1,025.0 45,339 355,232 4,500 44,295 0 1.64 /SF 449,366 922,915
Property of CH2M - All Rights Reserved - Copyright 2015 4/24/2015 1:02 PM

M:WBG-CNSLT\Estimates-CNSLT\2015\0ther\657971 Arkansas River\Prelim\01_EStR02 Page 21



SM

Project:
Project No.:
Design Stage:

Bixby
386594
Schematic Design

Estimator:
Rev No. / Date:
Estimate Class:

Detail Report

Property of CH2M - All Rights Reserved - Copyright 2015
M:\WBG-CNSLT\Estimates-CNSLT\2015\0ther\657971 Arkansas River\Prelim\01_Est\R02

Estimate Totals

Construction Costs
Labor

Material

Subcontract

Equipment

Other

Total Before Markups

Estimate Contingency Dam
Estimate Contingency Parks

Tulsa Location Fac. Site
Adjusted Raw Total

General Conditions
Total General Conditions

Material Sales & Use Tax - %
Construction Equip Tax - %
Total Taxes

Project Staff & Home Office OH
Profit on Previous Subtotal
Mobilization/Demobilization
Blder's Risk & Gen Liab Ins -%
Flood Insurance

Payment & Performance Bonds
Total Bonds and Insurances

Land Acquisition - North Bank
Land Acquisition - South Bank
Land Acquisition - Memorial
Land Acquisition - Memorial Tr
Land Acquisition - Irving

Amount
7,791,014
14,628,310
6,175,288
2,217,019

30,811,631
3,373,148

1,664,796
5,037,944

(1,251,004)

(1,251,004)

1,729,929
1,729,929

292,566
188,668
481,234

3,680,973
1,840,487
1,377,436
459,145
459,145
532,609
8,349,795

218,000
4,000
40,000
256,000
237,000

Totals

30,811,631

35,849,575

34,598,571

36,328,500

36,809,734

45,159,529

Rate

15.000
20.000

(12.500)

5.000

2.000
8.510

10.000
5.000
3.000
1.000
1.000
1.160
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Estimate Class

LEVEL OF PROJECT
DEFINITION Expressed
as a % of complete
definition

Class 5

0% to 2%

Class 4

1% to 15%

10% to 40%

30% to 70%

Class 1

50% to 100%

END USAGE Typical
Purpose of Estimate

Concept Screening

Study or Feasibility

Budget Authorization, or Control

Control or Bid / Tender

Check Estimate or Bid / Tender

METHODOLOGY
Typical estimating
method

Capacity Factored, Parametric Models,
Judgment, or Analogy

Equipment Factored or Parametric Models

Semi-Detailed Unit Costs with Assembly Level
Line ltems

Detailed Unit Cost with Forced Detailed Take-Off

Detailed Unit Cost with Detailed Take-Off

EXPECTED
ACCURACY RANGE
Typical variation in low

and high ranges [a]

L: -20% to -50% H: +30% to +100%

L: -15% to -30% H: +20% to +50%

L: -10% to -20% H: +10% to +30%

L: -5% to -15% H: +5% to +20%

L: -3% to -10% H: +3% to +15%

PREPARATION
EFFORT Typical
degree of effort relative
to least cost index of 1

[b]

2to 4

3to 10

410 20

5to 100

REFINED CLASS
DEFINITION

Class 5 estimates are generally prepared based on very
limited information, and subsequently have very wide accuracy
ranges. As such, some companies and organizations have
elected to determine that due to the inherent inaccuracies,
such estimates cannot be classified in a conventional and
systematic manner. Class 5 estimates, due to the
requirements of end use, may be prepared within a very
limited amount of time and with very little effort expended -
sometimes requiring less than 1 hour to prepare. Often, little
more than proposed plant type, location, and capacity are
known at the time of estimate preparation.

Class 4 estimates are generally prepared based on very
limited information, and subsequently have very wide accuracy
ranges. They are typically used for project screening,
determination of feasibility, concept evaluation, and preliminary
budget approval. Typically, engineering is from 1% to 5%
complete, and would comprise at a minimum the following:
plant capacity, block schematics, indicated layout, process flow
diagrams (PFDs) for main process systems and preliminary
engineered process and utility equipment lists. Level of Project
Definition Required: 1% to 15% of full project definition.

Class 3 estimates are generally prepared to form the basis for
budget authorization, appropriation, and/or funding. As such,
they typically form the initial control estimate against which all
actual costs and resources will be monitored. Typically,
engineering is from 10% to 40% complete, and would
comprise at a minimum the following: process flow diagrams,
utility flow diagrams, preliminary piping and instrument
diagrams, utility flow diagrams, preliminary piping and
instrument diagrams, plot plan, developed layout drawings,
and essentially complete engineering process and utility
equipment lists. Level Of Project Definition Required: 10% to
40% of full project definition.

Class 2 estimates are generally prepared to form a detailed
control baseline against which all project work is monitored in
terms of cost and progress control. For contractors, this class
of estimate is often used as the "bid" estimate to establish
contract value. Typically, engineering is from 30% to 70%
complete, and would comprise at a minimum the following:
Process flow diagrams, utility flow diagrams, piping and
instrument flow diagrams, heat and material balances, final
plot plan, final layout drawings, complete engineered process
and utility equipment lists, single line diagrams for electrical,
electrical equipment and motor schedules, vendor quotations,
detailed project execution plans, resourcing and work force
plans, etc.

Class 1 estimates are generally prepared for discrete parts or
sections of the total project rather than generating this level of
detail for the entire project. The parts of the project estimated at
this level of detail will typically be used by subcontractors for bids,
or by owners for check estimates. The updated estimate is often
referred to as the current control estimate and becomes the new
baseline for cost/schedule control of the project. Class 1
estimates may be prepared for parts of the project to comprise a
fair price estimate or bid check estimate to compare against a
contractor's bid estimate, or to evaluate/dispute claims. Typically,
engineering is from 50% to 100% complete, and would comprise
virtually all engineering and design documentation of the project,
and complete project execution and commissioning plans. Level
for Project Definition Required: 50% to 100% of full project
definition.

END USAGE DEFINED

Class 5 estimates are prepared for any number of strategic
business planning purposes, such as but not limited to market
studies, assessment of initial viability, evaluation of alternate
schemes, project screening, project location studies,
evaluation of resource needs and budgeting, long-range
capital planning, etc.

Class 4 estimates are prepared for a number of purposes,
such as but not limited to, detailed strategic planning, business
development, project screening at more developed stages,
alternative scheme analysis, confirmation of economic and/or
technical feasibility, and preliminary budget approval or
approval to proceed to next stage.

Class 3 estimates are typically prepared to support full project
funding requests, and become the first of the project phase
“control estimate” against which all actual costs and resources
will be monitored for variations to the budget. They are used as
the project budget until replaced by more detailed estimates. In
many owner organizations, a Class 3 estimate may be the last
estimate required and could well form the only basis for
cost/schedule control.

Class 2 estimates are typically prepared as the detailed control
baseline against which all actual costs an resources will now
be monitored for variation to the budget, and form a part of the
change/variation control program.

Class 1 estimates are typically prepared to form a current control
estimate to be used as the final control baseline against which all
actual coasts and resources will now be monitored for variations
to the budget, and form a part of the change/variation control
program. They may be used to evaluate bid checking, to support
vendor/contractor negotiations, or for claim evaluations and
dispute resolution.

ESTIMATING
METHODS USED

Class 5 estimates virtually always use stochastic estimating
methods such as cost/capacity curves and factors, scale of
operations factors, Lang factors, Hand factors, Chilton factors,
Peters-Timmerhaus factors, Guthrie factors, and other
parametric and modeling techniques.

Class 4 estimates virtually always use stochastic estimating
methods such as cost/capacity curves and factors, scale of
operations factors, Lang factors, Hand factors, Chilton factors,
Peters-Timmerhaus factors, Guthrie factors, the Miller method,
gross unit costs/ratios, and other parametric and modeling
techniques.

Class 3 estimates usually involve more deterministic
estimating methods that stochastic methods. They usually
involve a high degree of unit cost line items, although these
may be at an assembly level of detail rather than individual
components. Factoring and other stochastic methods may be
used to estimate less-significant areas of the project.

Class 2 estimates always involve a high degree of
deterministic estimating methods. Class 2 estimates are
prepared in great detail, and often involve tens of thousands of
unit cost line items. For those areas of the project still
undefined, an assumed level of detailed takeoff (forced detail)
may be developed to use as line items in the estimate instead
of relying on factoring methods.

Class 1 estimates involve the highest degree of deterministic
estimating methods, and require a great amount of effort. Class 1
estimates are prepared in great detail, and thus are usually
performed on only the most important or critical areas of the
project. All items in the estimate are usually unit cost line items
based on actual design quantities.

EXPECTED
ACCURACY RANGE

Typical accuracy ranges for Class 5 estimates are -20% to -
50% on the low side, and +30% to +100% on the high side,
depending on the technological complexity of the project,
appropriate contingency determination. Ranges could exceed
those shown in unusual circumstances.

Typical accuracy ranges for Class 4 estimates are -15%to -
30% on the low side, and +20% to +50% on the high side,
depending on the technological complexity of the project,
appropriate reference information, and the inclusion of an
appropriate contingency determination. Ranges could exceed
those shown in unusual circumstances.

Typical accuracy ranges for Class 3 estimates are -10% to -
20% on the low side, and +10% to +30% on the high side,
depending on the technological complexity of the project,
appropriate reference information, and the inclusion of an
appropriate contingency determination. Ranges could exceed
those shown in unusual circumstances.

Typical accuracy ranges for Class 2 estimates are -5%to -
15% on the low side, and +5% to +20% on the high side,
depending on the technological complexity of the project,
appropriate reference information, and the inclusion of an
appropriate contingency determination. Ranges could exceed
those shown in unusual circumstances.

Typical accuracy ranges for Class 1 estimates are -3% to -
10% on the low side, and +3% to +15% on the high side,
depending on the technological complexity of the project,
appropriate reference information, and the inclusion of an
appropriate contingency determination. Ranges could exceed
those shown in unusual circumstances.

EFFORT TO PREPARE
(for US$20MM project):

As little as 1 hour or less to prepare to perhaps more than 200
hours, depending on the project and the estimating
methodology used.

Typically, as little as 20 hours or less to perhaps more than
300 hours, depending on the project and the estimating
methodology used.

Typically, as little as 150 hours or less to perhaps more than
1500 hours, depending on the project and the estimating
methodology used.

Typically, as little as 300 hours or less to perhaps more than
3000 hours, depending on the project and the estimating
methodology used. Bid Estimates typically require more effort
than estimates used for funding or control purposes

Class 1 estimates require the most effort to create, and as such
are generally developed for only selected areas of the project, or
for bidding purposes. A complete Class 1 estimate may involve
as little as 600 hours or less, to perhaps more than 6,000 hours,
depending on the project and the estimating methodology used.
Bid estimate typically require more effort than estimates used for
funding or control purposes.

ANSI Standard
Reference Z794.2-1989
name; Alternate
Estimate Names,
Terms, Expressions,
Synonyms:

Order of Magnitude Estimate; Ratio, ballpark, blue sky, seat-of-
pants, ROM, idea study, prospect estimate, concession license
estimate, guesstimate, rule-of thumb.

Budget Estimate; Screening, top-down, feasibility,
authorization, factored, pre-design, pre-study.

Budget Estimate; Budget, scope, sanction, semi-detailed,
authorization, preliminary control, concept study, development,
basic engineering phase estimate, target estimate.

Definitive Estimate; Detailed Control, forced detail, execution
phase, master control, engineering, bid, tender, change order
estimate.

Definitive Estimate; Full detail, release, fall-out, tender, firm price,
bottoms-up, final, detailed control, forced detail, execution phase,
master control, fair price, definitive, change order estimate.




Estimate Class Class 5 Class 4 Class 1
Estimate Input
Checklist and Class 5 Class 4 Class 1
Maturity Index
GENERAL PROJECT
DATA
Project Scope
Description General Preliminary Defined Defined Defined
Plant Production / Facility
Capacity Assumed Preliminary Defined Defined Defined
Plant Location General Approximate Specific Specific Specific
Soils & Hydrology None Preliminary Defined Defined Defined
Integrated Project Plan None Preliminary Defined Defined Defined
Project Master Schedule None Preliminary Defined Defined Defined
Escalation Strategy None Preliminary Defined Defined Defined
Work Breakdown
Structure None Preliminary Defined Defined Defined
Project Code of
Accounts None Preliminary Defined Defined Defined
Contracting Strategy Assumed Assumed Preliminary Defined Defined
ENGINEERING
Cl 5 Cl 4 Class 3 Class 2 Class 1
DEL IVERABLES: ass ass as
Block Flow Diagrams Started / Preliminary Preliminary / Complete Complete Complete Complete
Plot Plans Started Preliminary / Complete Complete Complete
Process Flow Diagrams
(PFDs) Started / Preliminary Preliminary / Complete Complete Complete
Utility Flow Diagrams
(UFDs) Started / Preliminary Preliminary / Complete Complete Complete
Piping & Instrument
Diagrams (P&IDS) Started Preliminary / Complete Complete Complete
Heat and Material
Balances Started Preliminary / Complete Complete Complete
Process Equipment List Started / Preliminary Preliminary / Complete Complete Complete
Utility Equipment List Started / Preliminary Preliminary / Complete Complete Complete
Electrical One Line
Drawings Started / Preliminary Preliminary / Complete Complete Complete
Specifications and
Datasheets Started Preliminary / Complete Complete Complete
General Equipment
Arrangement Drawings Started Preliminary / Complete Complete Complete
Spare Parts Lists Started / Preliminary Preliminary Complete
Architectural Details /
Schedules Started Preliminary / Complete Complete Complete
Structural Details Started Preliminary / Complete Complete Complete
Mechanical Discipline
Drawings Started Preliminary Preliminary / Complete
Electrical Discipline
Drawings Started Preliminary Preliminary / Complete
System Discipline
Drawings Started Preliminary Preliminary / Complete
Civil/Site Discipline
Drawings Started Preliminary Preliminary / Complete
Demolition Details Started Preliminary / Complete Complete Complete




AACE - Classification System

—Class 5 UL
0%-2% AACE
18-R-87
<+100%4) Cost Estimate
— Class 4 Classification System
1%-15%

Estimate
Amornt

Class 3 Class 2 Class 1

10%-40% 30%-70% 50%0-100%

Estimate
Amount

-50%

0%

Project Schematic Design Construction
Definition Design Development Documents
3%-5% 15%-20% 35%-45% 90%-100%

Construction Cost Estimate Accuracy Ranges
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