LECTURE 3

BIDDING AND ESTIMATING
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CEEN 4812: Construction Management
Uzair (Sam) Shamsi, Ph.D., P.E.
Adjunct Professor
Department of Civil / Environmental & Chemical Engineering

OUTLINE

+ Bidding and estimating process
+ Bidding
+ Estimating

¢ Ref.: Text Book Chapter 17:
Construction Economics

¢ Homework No. 3 (Cost
estimating spreadsheet)




BIDDING AND
ESTIMATING PROCESS
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BIDDING OUTLINE

¢ Advertisement

Bidding documents

Site tour

Pre-bid meeting

Questions and clarifications
Award of bids

Bidding resources

® & 6 6 O o o

Sample bid document

ADVERTISEMENT (BY OWNER)

o Newspapers, emails, online, RFP subscription servic
+ Bid date and time (deadline to submit)

+ Project description

< Bidding documents

¢ Contract time (project start date to end date)

+ Registration to bid (optional)
¢ Fax, emalil, or online
+ Letter of intent / interest (optional)

# Allows owner to estimate number of potential bidder S

¢ Contact information

es




BIDDING DOCUMENTS

¢ Request for Proposals (RFP)
< Invitation for Bids (IFB), or
+ Invitation to Bid (ITB), or
+ Invitation to Tender (ITT)
¢ Will be covered in Lecture 4 (Engineering Reports)
¢ RFPs generally include:
¢ Front end documents

¢ Specifications

¢ Drawings
¢ Addenda (optional)
¢ Bidding documents may have to purchased

FRONT END DOCUMENTS

¢ Part 1 “Administrative”

e Instruction to bidder (site tour and pre-bid
meeting, questions, clarifications & concerns,
delivery of bids (time & location and number of
copies)

+Bid forms

+Bid bond

< Bidder qualifications
o Agreement(s)

+General conditions (Indirect cost, e.g. staging
area, access roads, construction building access,
temporary offices, daily/weekly and final clean up,
temporary power and water utilities, safety, etc.)




FRONT END DOCUMENTS

¢ Part 2 “General Requirements”

¢ Administrative provisions (scope of work,
alternates, coordination, etc.)

Progress meetings

Construction schedules and procurement of
equipment

Submittals

Quality Control (testing for soil, concrete, paving
etc.)

Construction facilities and staging area
O&M manuals and training

SITE TOUR AND PRE-BID MEETING

+ Site accessibility

Temporary construction roads i o WRONG Y .
P y e S ) e,

Staging area
Storage area

Security

L 2
L 2
L 2
L 2
+ Site conditions and finishes
¢ Pre-bid meeting (pre-proposal conference)

& Generally after the site tour

¢ May be mandatory

& May be recorded (audio or video)

< Sign-up sheet

& Presentation by the owner and owner’s representativ. es

¢ Questions




QUESTIONS AND CLARIFICATIONS

+ Clarify any existing site condition that could affe  ct the estimate
(underground utilities not shown on documents, any dewatering
and discharge, construction power, water needs, etc

+ Any conflict between the drawings and specification S
Ask for any missing detail or specification section

Must be asked before a deadline (1-2 weeks before t  he bid deadline)
¢ No questions answered after this date (black-out pe  riod)

* o

Generally submitted in writing
Answers distributed to all “registered” bidders via an addendum
Addenda: Provide more info, Q&As, or clarifications

* 6 o o

Delivery of bid

+ Tip: Meet bid date and time deadline by
+ Knowing the Fedex pickup and delivery times
+ Online tracking and delivery confirmation

AWARD OF BIDS

¢ Selection criteria BID TABULATION (COMPARISON)
L 2 Qualifications ALTERNATIVES
Option A Option B Option C

+ References :

CRITERIA  Weight Rating score™ |Rating score™ |Rating score!”
* TeChnlca| approach Criterian C1 1 3 3 3 3 3 3

Criterion C2 2 2 4 1 2 2 4
& Schedule Criterion €3 3 1 3 3 9 2 6

Total & 4 10 7 14 7 13

# Price

. Wecare = Rarting * Weighr
* New trend: price

proposals received + When we sum up the ratings, both solutions B and C
separately in sealed are equivalent (rating 7) and outperforming solution A.
envelopes and reviewed . Whlle ;lmllar globally, bidder B and C present qlfferent
intrinsic strengths and weaknesses. Indeed, bidder B
only to compare top 3 is better than bidder C for the criterion C3, but weaker
most qualified bids. on C2, while bidder C’s qualifications are more evenly
distributed.
* Therefore, Option B is usually called a best-of-breed
solution .

http://www.rfp-templates.com/What-is-a-Decision-Mat ~ rix.html




BIDDING RESOURCES
RFP SUBSCRIPTIONS

¢ Bid Clerk
¢ www.bidclerk.com (9/7/10)

ly - Microsoft Internet Explorer,

Fle Edt Wew Favortes Tools Hslp

|ae

7 = ; =T : ) i »
i @ Back ~ @ - @ @ ) search \Tk Favorites e& A Links @71 Hasdag 1-D chart &2 My Yahoo!
{ address (@1 T VB &
~
THE CONSTRUCT
#duanced Search by Aecount e Folder Legin Ea
Search Construction Lead:
Select A State: | all Regions [[seareh |
Select a Project Type: Private Sector Projects: Office, Retail, Industrial, Multi-Residential, etc
Sector Projects: Schools, Courthouses, Road & Highway, et
ingle Family Projects: Custom Homes, Additions, Remodeling, Repair, etc.
v

& Internet

[

BIDDING RESOURCES
RFP SUBSCRIPTIONS

Fle Edt Vew Favories Tooks Hel
Q- Q- [x1 & & /’3 search 57 Favertes £ L Urks (@] 1 Nasdag 1-Dchart ]2 My Yahoo!
Az | ] hetptony.bidclerk comjprojectsiresuls.sp G i@ -
&
BIDCLERK. [ & 5
4Gl Hare e Seach b oo it Folder
i * - &
Not 2 customerd Elak hate to Sian Up Sitars tiew e Hep Ean el
Project Advanced Search  [IRS i e Starta New Advanced Search by Project
Resuits:1-10 {out of 63580 matches) in All Regions
Newt! Download these results to your PC!
Now you can Dawnload your seareh resuls to your FC In an Excel Spreadshest or FOF report ®)
Greate malling lists, export data to your PC and more! Click Dovwnload Besulls o try ftnow: Download Results
Philadelphia, PA ; : Reported Date: 10/082007
Renovatian ofa s¢nool In Philadelphia. Completed plans call for Majar tencvatians of an existing 185,000-s 1 sehaal, Work
includes: Asbeslos abatement, concrele, masonry resteration, misc. meals, foughffinish carpentry, caulkingiire proof.
boject 680387 him]
|~ Tiham. Ny : Educational : Reported Date: 100872007 EIo L
The proposed work includes renovations and an addition to the Yisting railroad stationidairy bar and olher appurtenant work All bidders
N e requirea attend & mandatory site inspection on Manday, Oggaber 15, 2007 3t 9:30 arm. The mandatory ste insp...
Ashiand, NC ; Educati 10082007 >
Site work, renavation, and adgiian to a educatianal faciity in Ashe County, Canceptual plans call for rencyatian of and adaition 12 a middle
School o incluge four classroomes, air condilianing, and electical uparages. This project s currenty
boject 673402 him]
CA: Water /Sewase : 10082007 ¥
< I
] hittp: o, bidclerk. comproject 678189, i B Treemet




BIDDING RESOURCES
RFP SUBSCRIPTIONS

2 Durham, New Hamps| net Explorer

© Hle Edt Vew Favortes Iook e

Qe X [ ) Osad Prrvores £ 1L ks @]1nestaq tocat E]2my vahoo! E]sTwranet @l iseer ) Googe

 aes: [{€] htpffewme bidcerk,comiproject 676169,

Be (&-

EEX
o

o]

BIDCLERK. | & :

BidClerk Home

fvailable to subscribers onk

i
Customers Log In here, *

<] =
Project ID: Project Name:

678189 Available to subscribers only. Sign Up Noy

U — o N —

Renaovation

Site Wark

Description: Project Documents (3):

SIGN UP
NOw!

Post Your Agvery

il Tite Spray Foam
Insulation Great Rates The
only way 1o Insulate. Call
Bobien (B03817-6955

jeed an electiical

EontractorHome automation

installer or service work call
e are the leaders

The prapased wark includes renovations and an addition o the exisiing railroad stationidairy
boar and other appurtenant work £ "
Allbidders are required aftend a mandatory site inspection on Monday, October 15, 2007t MaP: Aerial Photo:
30 am. The ‘o 153
mandatory site inspection shall be held atthe Railrad Station (UNH Dairy Bar, 3 Depot
Road, Durham,

INH. USNH encourages all inferested conlraciars to otain 2 bid package and view the site
priorto attending the site inspection

Click Here to View Project Documents

Divisions of Work:

General Requirerents, Site Work - Site Preparation, Excavation, Retaining valls, Earthwork, Termite Control, Paving, Subdrainage, Site
Utiities, Gas Distribution, Fences & Gates, Landscaping, Concrste — CastIn-Place Concrete, Concrete Reinforcement, Graut, Masonryf Stane
- CMU, Mortar, Stone, Metals - Structural Steel, Stesl Joists, Mstal Decking, Metal Framing, Metal Fabrications, Metal Stairs, Railings, Wood /
Plastics - Rough Camentry, Misc. Carpentr, Finish Camentry, Architectural Woodwork, Casework, Thermal f Moisture - Waterpraofing,
Insulation, EIFS, Metal Roof Panels, Metal Wall Pansls, Membrane Roofing, Shest Metal Flashing & Trim, Roof Accessories, Firestop ping, Fire-
Resistiva Joint Systerms, Caulking & Sealants, Doors / Windows - Steel Doors & Frames, Flush iood Doors, Overhead Doors, Storefionts,
Vindows, Skylights, Hardware, Power Door Operators, Glazing, Glazed Aluminum Gurtain Walls, Finishes -~ Plaster, Gypsum Sheathing,

<

Itvour looking for honest
‘Deople & guality workowe are
hereta serve all ofyour
excavalion needs!

Landscape Constuction &
Excavation Fully Insured,
Eree Estimates, Serng
Southern NH & N Mass

@

@ interret

BIDDING RESOURCES
RFP SUBSCRIPTIONS

tion Leads for 1000°s of U dated Daily:

i Bl Edt View Favortes Toos  Help
5 R 7= 3 » »
: @ Bk~ g Ej \EL] 0 pe ) Search w;:» Favorites Links
 addess | @] hktps: s, Cidlerk.comjprojects/signup. jsp vBw &
&
Premium Access Sign Up Form
Subscription Discount Description
Silver Plan Get UNLIMITED access for just $39.95a =
Manth-To-Manth month. Cancel your subscription at any time for
ahy reason
Gold Plan 5% OFF  Get UNLIMITED access to all project
3 Maonth infarmation for just $113.85 every 3 months.
Sawe $24.00 Annually
Platinum Plan  20% OFF Get UNLIMITED access to all project
Annual infarmation for just $383.50 every 12 months
Save $95.90 Annually 3
< i | 3
Done S @ mternet




BIDDING RESOURCES
HOW TO PREPARE A REQUEST FOR PROPOSALS (RFP)

www.rfp-templates.com__ (9/7/10)

3 Construction RFP. Examples - Microsoft Internet Explorer
Ele Edt View Favorites Took Help

Qe = () %] (2] D Oseach Slrrmenss £8) L s Elinsdarbdee &) 26y vhoo &3 venet &) cisare

st ] ot comiseahion Constin fEPramplestinl____________________~Y|@®

wAbout Us | uSite Map | IRESH

I
Writing professional Solicitation and
Selection (Procurement) Letters:
Learr il ani s win
et Shrstiah n RFP-based SHecton process.
§ Get your FREE RFP Letters Toolkit, 2007 Edition

uHome | yHow to write an RFP Letter | uFREE RFP Letters Templates and Samples @EMTIATEEINETN

Eree of charge immediate delivery to your email Call 1-800-496-1303

FREE RFP Documents

including: Construction RFP Examples
REP Tempinte
RFP Cover Lewer _—

Search : Sonstruction RFP Exan| Search | son by [ Relevance ¥

Proposal Cover Leter
Executive Summary Ternplate NEW!

Sl i Related searches to "Construction REP Examples

Construction Bid Relection Letter

Rejection Leter Sample Lerter of Intent | Canstruction Direct Award [ustification Letter | Canstruction
Hon-Binding Letter of Intent. Invitation Bid Letter | &

Decision Matrix

Ha-Bid Letter NEWS

Recent Searches:

Protest Leter
Sole Squrce Protest Letter CEATE
Sole Source Justification and Approval

58 NEWH

Letter to Decline a Propasal

Cantract Award Lester

110 10 of 64 results for Construction REF Examples

FREE Requests for Proposals

1. How to Write an REP Proposal Cover Letter ~
8 B e 17

BIDDING RESOURCES
SAMPLE RFP

http://www.cityofnewhaven.com/Purchasing/index.asp (9/7/10)

¢ City of New Haven, CT

ne to the City of New Haven Purch
B Edt Yew Favorkes ook tel

¢ Construction of new 9»;-0@@ P vt @ B s @isedmrom S

drainage structures and
piping, sanitary sewer
manholes, concrete walls
and pads.

City of NEW HAVEN

cit Home

Furchasing Bureau Home

odution
C]ty of New Haven Mision sttement Welcome To The City of New Haven Burea of Purchases
Bureau of Purchases Cestanenbsles Qg e e
Bid Documents Eie Putchasing Agent
200 Orange Street, 4™ floor
Seateasin pceaues 2039468201

Office Hours: & AM to SPM, Monday-Friday
551 Program outine {

Email Us: purchasing@newhavenct et
Faguest porproposat

NEW HAVEN TRANSFER STATION | RERRER Esesdires Search Online Procurement O
IMPROVEMENTS | €S0 GERD =D
Project #: 07-161-05 e Vendors
Contract # 207. [susen vendor oatabize

Download from Sample RFP - Calendar of Solicitation Deadlines During October 2007

- arn Prosuement
opportunies™

Link From the Course Web site

g DatefMime  Tile
5 rsa
Honorable John DeStetano. Jr
Mayor 10220071144 Consulanttom Waer Naagement Sy 250552
. B <l 9its RIPREQ) CicTaview
Richard H. Miller, P.E., L.S. 1042007, 300 P Purchase & nstalation of Securiy Camera- 20757
. - : [ — A,
Director of Engineering Bid)
—— T0110:2007, 5:00 P Improvement Transier Staion - (Construction
Bid)
City of New Haven Bureau of Purchases Website ikt 101112007,3.00 P, Urnbrella Ouldoor for ihtouso Park- @k 2007031
www.cityofnewhaven.com/Purchasing € o
€ @ Internet




BIDDING RESOURCES
SAMPLE RFP

& Welcome to the City of New Haven Purchasing Bureau - Microsoft Internet Explor

Ele Edt Vew Favortes oo tep

Qe - BREES

O search

SoFovartes €8) 1Ltk &) 1Nesdoq D chart ]2My Yahoo! 13 ntranet

pddvess | ] hetpi

-A1D6-411C-50E2-

I8 &

T fer Station

coymane
g 0,1
i
s
C tion Bid:
st puse Constructon Bid Tt nprovement Transtor Staton
Procedures Construction Bid Number: 20755

Closing Date: 1011072007
Seated BID Frocedurss

Estimated Budget: §1,362,520
Posting Date: 9/3/2007
Addendum Posted: Y
TabResults Sheet Posted: N

Closing Time (EST): 3:00 PM
Pre-Proposal Meeting Date: 9252007

581 Program Outine
Overview: Mandatory Pre-hid meefing to be held on Septerber 25th, 2007 at 11.00am in the Engineering Dept Canference
[Request o Proposal Room (Room 503), 200 Orange Strest, New Haven,CT
(RrpiRra) Procedures

Y ‘The work shall include, butis not limited to: Construction of n sttuctures and piping, , concrete
i walls and pads. The work also includes the removal of existing pavement, re-grading, bituminous concrete paving and the
demolition of two existing ruck scales and scaffolding and the installation of two new truck scales and atarping station

Payment
e VendorDatabazs
on i

it a2 3 endor

. > > v v

download download download download download
R — Toimtnsid|  Commiinga  Commngis  compunsn | Conmmtmnsia
oporuntes i now i now i now ie now
o 5id ocument Special Condions Tashineal [ Catcision Shest

Soecitestons

Oniine 8idForms
ampie s Download Avalable Addendum(s}:
oupatment Contscs - < =

download download download
— natendum Sadepaum g
it Fesdbask Wage Rtesposet Gussion & anavars A adtions

o7 aniaatin intomation for
Atendae Ui 0025 Reviempored 105,
o o
Download Avalable Tab or Submission Result Sheet:
o Please have

<
€1 @ Internet

BIDDING RESOURCES
CALCULATION SHEET (EXCEL FILE)

ITY OF NEWHAVEN
Bureau of Purchases

[fohin Destefano, . 200 Orange sreet
or Room a1
Hew Haven, CT. 06510
IMichaet V. Fumiatsi Tel. (203 946.8201
\Parciasing Agent Fax (203) 946-3206
cALCuLA Haven
Project# 07-161.05
Bia# 20155
1. The City reserves the right to award separate items to separate bidders. Bidders may indicate exceptions to this.
Al Quantiies are estimated. Award of contract will depend upon availabilty of funds,
Prices shall not include sales tax, excise taxes, or any other taxes for which the City is not liable. The City will
execute any necessary exemption cerificates.
. Total base bid must indicated on Bid form
Do not alter or amend this calculation shest in any way. (including but not limited to footnotes, asterisks, or any other commentary).
Complete the form as it is presented, if alter your bid will be rejected. If you have need to make a change you must contact the Bureau
of Purchases priorto submittal and we willevaluate the need and ifwarranted willissue an
Estimatea
Hem o Deseription Quantity | Measure | unitprice | Totatprice
1 & Protection of Traffic 1 s 0.00
2| Construction Stakin 1 s 0.00
3 |Additional Trench Excavation | % 50 CY 0.00!
4 |Rock in Trench Excavation | ol 34 0.00]
5 dditional Bedding Material L] YA 4 T 0.00]
6 [TestPir o= | Ea 0.00
7| Additional Struchure Excavation 25 CY 0.00
8 |Rock in Structure Excavation 25 oY 0.00
9 [Bomow 400 CY 0.00
0 [Formation of Subgrade 5800 SY 000
1__|Removal of Pavement 3650 SY 0.00
2 |Barth Excavation 1600 | Cv 000
3| Cut Bituminous Concrete Pavement 940 LF 0.00
4 |Rock Excavation 100 CY 0.00
5 | Truck Scale Demoltion 2 Each 0.00
6 | Tarping Station Demolifion 1 Each 0.00
7_[6"PVC Pipe 40 LF 000
8 |6" EDPE Pipe 80 iF 0.00
9|8 HDPE Pipe 180 iF 0.00
6" Perforated HDPE Pipe 75 LF 0.00
[Pipe Connection to Existing Drain in Buidin 1 s 0.00
Special Sanitary Manihole 1 EA 000
[Manhole Drops 8 iF 0.00
Catch Basin - Type 'CL" ] EA 0.00




ESTIMATING

ESTIMATING OUTLINE

¢ Definition
¢ Types of costs and estimates

¢ Cost estimating resources
¢ R.S.Means
¢ ENR
¢ Software

¢ Construction economics
¢ Four cost estimating examples
¢ Homework No. 3




COST ESTIMATING DEFINITION

¢ The process of determining the price to bid for goo ds
and services.

¢ An approximation _that defines the cost__ of construction
activity or activities prior to commencement of work vs.
the cost of work during and after construction, whi chis
the actual cost.

# Activity cost in general is basically the cost of m aterial,
labor and equipment.

+ Estimating is a combination of art and science.

+ The more you know about construction methods, seque ncing of
work, resource estimates, and bidding strategies, t he more you
will excel in estimating.

23

TYPES OF COST ESTIMATES

+ Feasibility / conceptual estimate: order of
magnitude estimates

¢ Planning level cost estimation for budgeting
purpose

¢ Will it cost more than a million dollars?

¢ Preliminary Design: preliminary cost by
area (square foot or SF) or component

¢ For consultant selection

+ Detailed Design: detailed estimate using
unit prices, crews and production rates

¢ For construction bidding

24




TYPES OF COST ESTIMATES

¢ Guaranteed Maximum Price

¢ Time and material (T&M)

¢ Not-to-exceed
¢ Lump sum
& Unit prices

¢ Design build

25

TYPES OF COSTS

¢ Direct cost: cost of doing the project work
¢ Labor + material + equipment

¢ Indirect cost:

¢ General Condition (field cost, travel cost, safety, permits,
clean up, printing, plotting, copying, postage, etc )

Insurance
Bond cost

Overhead: cost of doing the business (150 to 200% o  f direct
cost)

+ Administrative staff (secretaries, accountants, leg al, etc.)
+ Office rental, supplies, and utility bills
¢ Profit (10-20%)

26




ESTIMATING RESOURCES
MEASUREMENT UNITS

Examplesof Trades Estimate Unit of measures

1. Dividin 2Eanth wurk
®  Mass Excaation

Uil ul irzsure

e Trerch Ezcavaion LF
® Backfiling LT
o Tenicg LT
= Agphalt Pavieg ~on CF SF
*  Concrsts pavng by
* Grave Paving cY
®  Water and Sower Lncs LF
® DMarholes Ea
®  Jeecing 5F
2. Concrete wor cY
1 Masrry
®  CMUUnits Ea JREF
 Facc Brick per 1,200 (7 per £
® Litesone SF
4. Steel work Tons
5 Carpontry
® WWordrailess LF
*  Cahinels LF
6. Wetapraofing SF
7. Roafirg SF
8. Seders s vaulsing LF
0. Follow Metal Frames ard Doors, En
L0, Alurgnen Deors
1L &lurninu /Fiberglss Windows g
12, Farvluare Ea
13, Owerhead Doors Ea
14. Firigaes
e Hard Tile 5F
o Cagel SF
 WocdMcoing aF
= Dairing SF
15, To:let Partitions and Accesaories PC
16. Floor Mats Ea
17 hetal _ockers per deor
18, Dok Burmpers Ea
19, Mlechariced
® Dlumbing L &M
e« HVAC L &N
20 Flectriesl L &N

+ CY: Cubic yards

o LF: Linear feet

& SF: Square feet

¢ EA: Each

& L&M: Labor & Material

27

ESTIMATING RESOURCES
R.S. MEANS CONSTRUCTION COST DATA

+ Unit-cost data for estimating
construction costs

¢ www.rsmeans.com

¢ Three versions:
& Books
¢ CostWorks CD-ROM

& CostWorks Online: Web-based
software

¢ Online tools: QuickCost
Estimator

¢ Calculate an estimated value of
total project cost localized to
your selected area.

& The calculations include add-
on costs itemizing low,
medium & high estimates for
Architectural Fees &
Contractor's Overhead &
Profit.

Construction
Cost Data

EJ@

Q) sack - ks ]t Nasdaq 10 chart

cdess 8] hetpt . rsmeans confeolcatorindes.as B8 e

@ ricismcinoon

- THE
EEELy Tite-Loc (v
[Beremen St \METAL POOFING PANELS | 60LUTION N

Back ta: Home > GuiskCast Estinator

RSMeans® QuickCost Estimator

Select from mare than 50 building types in 930 locations throughout the U.S. and
Canada. The R SMeans Quick Cost Estimator enables you (o quicklycalculate an
Reference Books estimated value oftotal project cost localized to your selected area. The calculations
Seminars include add-on sosts flarizing low, medium & high estimates for Architectural Fees
On-Site Training & Contractor's Overhead & Profit

Demashirce PROJECT DETAILS
e Project Tile: |
Online Tools Buiding Tvpe: [ 5
QuickCost Estimator F
CustomCost Estimator ]
4 Zip Code of ; y
Project Location: C
iy (Leave 2 code fled blankcornaionalsverage)
i eretor canadian costoata
2
| 3
D Intermet

28




ESTIMATING RESOURCES
R.S. MEANS CONSTRUCTION COST DATA

02200 | Site Preparation

2034 o1 oL

¢ Sample page from book
“Heavy Construction Cost
Data”

+ Includes costs for heavy
construction-from
highways, bridges, utilities,
ralls and marine projects, to
sanitary and storm sewer

veon | e T o
[CI BT BTN

T ER| TR| 175
w | mm| w | @

o[ TR EE|  Be[m

projects e — :
+ 14,000 up-to-date price i U 4 O

b=l 1 Unit cost of excavating a slurry trench: .
tables s Min = $18.70 / C.F, =

¢ Crew tables 51| Max = $31.50/ CF.

¢ Costs for new construction; i 1T
demolition work; repairs; i RN
replacements and change T o I
orders. B SEly Srerm o

29

ESTIMATING RESOURCES
ENGINEERING NEWS RECORDS (ENR) enr.construction.com

A The Top 500 Design Firms - ENR | McGraw-Hill Construction - Microsoft Internet Explorer

Ele Edt Vew Favortes Tools tep

) Iy R e
sack - AR | Dserrcn Soravones B ke @1 esteq 0 hat @2y vabont -
o O HRG S L = 8 @ Kl 12 () s Jprmns @)
s [@rv s s 1-50.5 DE u Ls
e ruconcomjpecpltoptstsftopContractor topCont_1-50.a5p
The Top 500 Design Firms for 2007 unlimited
[ Rank |FiRw TYPE OF FIRM The Top 400 Contractors for 2007 e
1 T URS,San Francisco, Calit EAC e
2 3 Jacobs, Pasadena, Calit. EAC 1 1 Bechtsl, San Francisco, Calif
AAECOM Techmology Corp., Los Angeles, 4
8 2 camt e . E < IF 2 3 Fuar Corp. ining, Texast
4 4 Fluor Corp,, Irving, Texast EC & b5 PRGN, B A
5 5 CHIMHILL Cos, Englewsod, Colo Eac Onlins Directory 4 4 KBR, Houston, Texast
s 7 Bechtel San Francisco, Calitt £ 5 6 Skanska USAnc, Whitestone, N
MeBraw Hill
7 9 Parsons, Pasadena, Calif t EC 6 T Bawis Lend Lease, New York, N.Y.t CONSTRUCTION
8 8 TetraTechinc, Pasadena, Calit.t E % 8 KiewitCorp., Omaha, Neb.t ,‘
o s KR Houston Toxat S 8|10 PoLConsvuston Enepissie. Denvr, Coo @ [
10 16 The ShawGrow e, BatonRouge, Lot E 9 9 Jacobs, Pasadens, Calf
Online Directory
" " AMEC, Atlanta, Ga.t EC 10 17 The Shaw Group Inc., Baton Rouge, La.t
12 18 Foster Wheeler Ltd,, Clinton, N.J.1 EC " 11 ‘The Whiting-Turner Contracting Co., Baltimore, Md.
13 10 Parsons BrinckerhoffInc., NewYork NYt  EAC 12 12 Clark Group, Bethesda, M.
16 15 Black&Vealch, Overland Park, Kan. £ 13 20 B TheWaodiands, Texas
% 44 Thelouis BergerGroup, EastOrange, oy n * MeDermott International Inc., Houston, Texast
NIt
15 26 Perini Corp., Framingham, Mass.t
15 13 EarhTechinc, Long Beach, Call £
16 13 ‘Washington Group International Inc., Boise, ldahot
17 21 BB Lummus Global, Bloomfeld, N.LT  EC
17 15 Gianite Construction nc., Watsomille, Cali:t
18 12 MWHOlbal, Broomfeld, Colo.t £
18 18 TheWalsh Group Ltd, Chicago, LT
19 17 HDR,Omaha,Nebt EA
19 16 Sinucture Tane, New Yo, NLY.
20 20 ARCADIS/PinnacleOne, Highlands Ranch, E : . i
Colo.t 20 14 Gilbane Building Co., Providence, R,
2 30 WorleyParsans Corn, Houston, Tecast  EC 20 19 JE Dumn Construstion Group, Kansas City, Wo.
Plant 5 o CDiBusiness Solutons, Phiadelphia, o 22| 21 MeCarhyBuilding Cos. nc, St Louis, Mo.f
Pat
23 25 TheYates Cos. Inc, Philadelphia, Miss.
the seeds 23 23 CDM, Cambridge, Mass.t EC - N
; ensel Phelps Cansirustion Co., Greeley, Colo.
OEIeIN 2 26 vEco Com, Anchorage, Alasiat S
25 2 Centex. Dallas, Texast
25 2 Pesa)Tampafla EA : -
000+ 26 30 Foster Wheeler Lt Clton, N.J-
S 2 3 Mustang Enginsering, Housion, Tecast  EC ; g
ey decision 27 27 HuntConsiruction Graup Inc, Seotsdale, Arz
makers in 27 25 HNTBCos, Kansas Cit Mo f EA
° 28 28 Brasfield & Gorrie LLC, Birmingham, Ala.
ntermet
- 29 29 Webcor Bullders, San Mateo, Calll

@ Intermet i




ESTIMATING RESOURCES
ENR CONSTRUCTION ECONOMICS

Economics = o - Construction

PVC Pipe Prices Start 2007 on a Down Note Cost Indexes Lower Lumber Prices Pull Back Denver Indexes

by By

*D-n‘l.l‘

ENR'’s Materials Price Indexes

o DuoTLE MoK PP

20-City Average
o

‘Sewer, Water and Drain Pipes an: Sewer, Water and Drain Pipe
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ESTIMATING RESOURCES
ENR INDICES

¢ From McGraw-Hill

Construction Publications E”"'P"3':"5‘“'"'3’5""
. » gg?t?:ﬁé r?aAMD
¢ enr.construction.com/featu :S!Qéﬂim'“
res/conEco/default.asp b Chicago, IL

P Cincinnati, OH

¢ ENR magazine tracks > camanr:
building costs and has § Demer, GO
created indices of U.S. } Kansas oty wo
costs based on a 20-city b Winnsgolis, MN
national average. P New Yok, NY
) ) ] : Emlabdelphhig,APA
¢ The indices provide a :Sawaiciscm
general purpose tool to b 5t Louia, MO

chart basic cost trends.

P Montreal
¥ Taronto
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ESTIMATING RESOURCES
ENR INDICES

¢ Five types: Cost Indexes  sanuARY 15, 2007

# Construction Cost Index (CCI) Rostmiion Coutindes.

- escalation rate of 2,9%, down from 5%

+ Building Cost Index i danuary 2006 and 6% 1 2005

¢ Materials Cost Index 200 1913=100_ WOBAUALUE oot v |
. CONSTRUCTION COST 7879.58 =0.1 +29

+ Skilled Labor Cost Index COMMON LABOR 1652053 00 +36

WAGE $/HR. 31.39 0.0 +36

¢ Common Labor Cost Index e

¢ National (20-city average) or local (for 20 Bulding Cost Index_
H ' Inflation measuret e star
U.S. and 2 Canadian C|t|eS) atz.a%‘comparedlz rates of 5.4% in

January 2006 and 9.2% in 2005.

JAN, 2007 % CHG. % CHG.
20-CITY: 1913=100  INDEXVALUE  MONTH YEAR

¢ Based on local

prices for: [T T ST —Ty
SKILLED LABOR 7458.80 00 436

+ Portland cement WaGE S, a0 00 s |
¢ 2 X 4 lumber
< structural steel

+ union wages, plus
fringes, for carpenters,

Materials Cost Index

An increase in cement prices was can-
celed out by falling steel and lumber
prices, pulling the MCI down 0.5%.

JAN. 2007 % CHG. % CHG.
20-CITY: 1913=100  INDEXVALUE _ MONTH YEAR

brle'ayerS and iron MATERIALS 28352 05 00

workers. CEMENT S/TON 9590 +09 +6.5
STEEL S/WT 3953 07 450
LUMBER S/MBF 46449 05 97 | g

ESTIMATING RESOURCES
CCI LOCAL DATA
- Construction| N JANUARY 15, 2007

Cost Indexes Lower Lumber Prices Pull Back Denver Indexes
Gonstruction Gost orscton Gata n e Denver aea r iang gty elow e
== o
Z‘_’:ﬂﬂfﬂf;‘;‘ Cr\aﬂuna\ ‘awarage. The CCI for Denver started
S o ol Sy 20065 vl compiret o s 29% e
average dex. Lumber s n he iy

Inlﬂ_,'! S 72 monts, following a 6.5% decine duriog the prvious year: Howve,
= f coment prices increased 8.2% and stel rices 5% snce fast Jaruary

Cost Indexes by City

wme  noe o
Do g0 WAL WM 16
s T o
vam  emsm oo

s w

COSTTIMIN  BADGCN oo seumusn | wmws
soom  CROTRGE | Aok b et ios | e ioe

Building Cost Index & W | me s we W e WA o e
o W mon s mnm 02 e s smw oz 48

BT 40 s 0) | 00 95 EEE 52 WM 80
T BMNGAN  MST -21 s 8 RIS 00 e L0 e 82
wmer o %o || sestor Sis7| 452 | dwse won | GHew

oarywision WOECWLIE Mo YR ey

2% of 5.
ey 2006 and 2% n 2005,

T TR
v

CINCINNATI 7409.39 +4.2 389194 -29 | 1553421 +8.3 | 628583 +1.6 242965 -9.4
N CLEVELAND 8150.03 +3.6 426267 +3.4 17368.42 +2.8 714775 +1.4 2500.05 +7.1

‘Sewer, Water and Drain Pip_ m—
= S S e

0 owowun s |

e

s as s
a 2 ot
* i P T S T —T v
o R T T T -

D CLAY P VP FEWN oW

| TEN UNIT  ATLANTA _ BALTIMORE BIRMINGHAM _ BOSTON _ CHICAGO  CINCINNATI CLEVFLAND
z REINFORCED CONCRETE PIPE (RCP):

o

2 B 1072 2180 1025 9.04 1045
24"

sl N 297 .2170 2182
4803 86.35 4840 4748 4285

_78.05 143.75 76.95 7220 68.30

1
oo WO

Copee e
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ESTIMATING RESOURCES
PPI (PRODUCER PRICE INDEX) DATA

PRODUGER PRICE INDEXES
e -

PYGC and DIP Prices Make Gains

toprovide
ompartuniLies for ductie iron pipe producers e raiss their prices. In lecamber,
prices for i -fia PYC waler pigd increased 1.8%, keaging prices 11% abva
last yrar vl

[ voctiioiconpion
broucers responded
3 1% prica ks
for I-in. DIP which .
ow priced 1% abore
a yaur ago Larger
diarmater P made
fewee gains, finching

BT —

T P P
e

FOR DECEMBER 11, 2000

the yrar 1% above

1969,
ft
ft
ft.
CORRATIS STIL PP !
5 ft
S —— #
e i
R
: "
&
- ft
ft

DEcesing 11 2000/ BN DY
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ESTIMATING RESOURCES
PPI (PRODUCER PRICE INDEX) DATA

foorsructon S

PVC Pipe Prices Start 2007 on a Down Note

P coper b s
sttt a1 s o 0.
o b 0.1 I w0 1
O i gy o s 5%
et i 208, e

sharp o in year-to-yoar sssolation fon @
s 4.7% st December o a negatve 6%
his month. Copper ioe prices are s resing
from st year' record hikes and . copper
water tubing prices bagin ths year 45.3%
above Jancary 2006 e,

STORY OF COST
WESSTE, ENRCOM.

ENR’s Materials Price Indexes 20-City Average

e

DUCTILE RON PIPE

CORRUEATED STEELPPE:

VITHIED G FIE (V7 REWIN 0N

FOR JANUARY 15, 2007

12" RCP pipe price is Pittsburgh jumped

from $7.75/ft to $12/ft (+55%) in 7 years from

2000 to 2007.

w WM R LOG SMOFLES MNMEAPOLIS MEN ORLEANG NEWYORN FRILAGEAPHIA ATTGGURGH
Fousuizaionst e | MEINFORCED CONCNETE PIPE {REF):
b 12 i n 10.80 1740 1042 8.28 12
et a4 n 23.m .80 24,50 1380
omm—— ) W 4801 +6870 5074 25682
v a8 N 7AeE 15 &iAz .70
jis CORAUBATED STEEL FIPE; ) )
ST, g 70 1620 [E') Ras
e 35" [T 3610 .08 877
o . h s wea  sLoa 57.00
VITHIFIED CLAY PIPE [VOF): PRENIN JOINT 2 :
12 R’ 1303 493 - 5.6
21 n__ 5022 A - 4335
5 t A e mm wm s s ] POLYETHYLENE PIPE {PE}: UINDERORAN
o v v . e e e pae [V n_ ore 058 1,48 ng¥ 1.4 0.35
toam o s 2k 2% a3 L S GGIYUINVAOMLORIDE PIPE {PUCHEEWER
T A Y 6 RN ] e " 1.50 108 173 130 130 .26
R = UTRRORS afar N 58 A6 470 550 330 429
e S S PR T O (R 1 S . R L L T ]
(MBS e T W e a1 [} 108 135 (2] M40 18R 1118
b= S ¢ e (1 no 1728 1075 1874 2070 2640 2054
: i - 17
= P T e
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ESTIMATING RESOURCES
CCI HISTORICAL DATA SINCE 1908

MONTHLY DATA SINCE 1977
» Construction Cost Index History (1908-2000)
HOW ENR BUILDS THE INDEX: 200 hours of common labor at the 20-city average

of common labor rates, plus 25 cwt of standard structural steel shapes at the mill price
prior to 1996 and the fabricated 20-city price from 1996, plus 1.128 tons of portland

ANNUAL DATA FROM 1908 TO 1976

1908 97
1909 91

ANNUAL AVERAGE

1931 181 1954 628
1932 157 1955 660

cement at the 20-city price, plus 1,088 board-ft of 2 x 4 lumber at the 20-city price.

JAN FEB MAR APR MAY JUN JUL

1977 2494 2505 2513 2514 2515 2541 2579
1978 2672 2681 2693 2698 2733 2753 2821
1979 2872 2877 2386 2886 2889 2984 3052
1980 3132 3134 3159 3143 3139 3198 3260
1981 3372 3373 3384 3450 3471 3496 3548
1982 3704 3728 3721 3731 3734 3815 3899
1983 3960 4001 4006 4001 4003 4073 4108
1984 4109 4113 4118 4132 4142 4161 4166
1985 4145 4153 4151 4150 4171 4201 4220
1986 4218 4230 4231 4242 4275 4303 4332

JAN FEB MAR APR MAY JUN JUL

1987 4354 4352 4359 4363 4369 4387 4404
1988 4470 4473 4484 4489 4493 4525 4532
1989 4580 4573 4574 4577 4578 4599 4608
1990 4680 4685 4691 4693 4707 4732 4734
1991 4777 4773 4772 4766 4801 4818 4854
1992 4888 4884 4927 4946 4965 4973 4992
1993 5071 5070 5106 5167 5262 5260 5252
1994 5336 5371 5381 5405 5405 5408 5409
1995 5443 5444 5435 5432 5433 5432 5484
1996 5523 5532 5537 5550 5572 5597 5617
1997 5765 5769 5759 5799 5837 5860 5863
1998 5852 5874 5875 5883 5881 5895 5921
1999 6000 5992 5986 6008 6006 6039 6076
2000 6130 6160 6202 6201 6233 6238 6225

AUG SEP OCT

2611 2644 2675
2829 2851 2851
3071 3120 3122
3304 3319 3327
3616 3657 3660
3899 3902 3901
4132 4142 4127
4169 4176 4161
4230 4229 4228
4334 4335 4344

AUG SEP OCT

4443 4456 4459
4542 4535 4555
4618 4658 4658
4752 4774 4771
4892 4891 4892
5032 5042 5052
5230 5255 5264
5424 5437 5437
5506 5491 5511
5652 5683 5719
5854 5851 5848
5929 5963 5986
6091 6128 6134
6233 6224 6259

ANNUAL
NOV DEC iy

2659 2660 2576
2861 2869 2776
3131 3140 3003
3355 3376 3237
3697 3695 3535
3917 3950 3825
4133 4110 4066
4158 4144 4146
4231 4228 4195
4342 4351 4295

ANNUAL
NOV DEC yr

4453 4478 4406
4567 4568 4519
4668 4685 4615
4787 4777 4732
4896 4889 4835
5058 5059 4985
5278 5310 5210
5439 5439 5408
5519 5524 5471
5740 5744 5620
5838 5858 5825
5995 5991 5920
6127 6127 6060
6266 6283

Base: 1913=100. Indexes revised for March, April and May 2000

1910 96 1933 170 1956 692
1911 93 1934 198 1957 724
1912 91 1935 196 1958 759

1913 100 1936 206 1959 797

1914 89 1937 235 1960 824
1915 93 1938 236 1961 847
1916 130 1939 236 1962 872
1917 181 1940 242 1963 901
1918 189 1941 258 1964 936
1919 198 1942 276 1965 971
1920 251 1943 290 1966 1019
1921 202 1944 299 1967 1074
1922 174 1945 308 1968 1155
1923 214 1946 346 1969 1269
1924 215 1947 413 1970 1381
1925 207 1948 461 1971 1581
1926 208 1949 477 1972 1753
1927 206 1950 510 1973 1895
1928 207 1951 543 1974 2020
1929 207 1952 569 1975 2212
1930 203 1953 600 1976 2401

—|
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ENR INDICES APPLICATION IN COST ESTIMATING

¢ Application: Convert old costs to new costs using:

YearOcost _ YearN cost
YearOENRI YearN ENRI
YearN ENRI
YearOENRI

Year N cost=YearO costx

38




ESTIMATING RESOURCES
COMMERCIAL CONSTRUCTION COST ESTIMATOR

’ F ro m M CG raW' H | I I 2 Commercial Construction Estimator - Microsoft Internet Explorer =] -

Ble Edt Yiew Favorites Tools Help
Qo - () [¥] B (D s Slpreveres £ L e @] tesdg LDt ]2 0y vahwo!

s @] httpfcastest,construction.com/cest/deFaul 25p v Be &-

& costest.construction.co
m/cest/default.asp

| the McGraw-Hill companies

Dodge = ,,:‘:::

resource carser ' international mhe home
Dot i | Dok sicrel Publications || Support

d|Commercial Construction
[Cost Estimato

Online Real-time Construction Estimates
Online Building Codes Construction.com houses the only online real-time commercial construction estimator on the Webl If
Online Permit Center | you've already revistered, please login befare continuing. Othenwise., after registering you'll have

¢ Basic preliminary
design cost estimating
is free (registration and
login required)

Sweet's Directory access to the following semvices:

= ENR Top Lists

> « Preliminat i
Industry Events Syuare foot estimating based on a fow critical pieces of data. Provides an instantaneous
Associations & online result giving a localized square foot cost and tatal cost for the project. This is the

Allances perfect tool for intial "ball park estimating” and for developing a figure to base your fees on
= Give it a try.
Cost: FREE (Login Required)

iske meto vl
i | Estimation Tools

New? Reqister here! Register su you can creste estimates

Login: Use your name and password to login here.

ror on page. @ cermet
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CONSTRUCTION ECONOMICS
PRESENT WORTH CALCULATIONS
¢ The equivalence of any future amount to any present amount is
called the present worth (F.E. Exam Manual).
¢ Ref.: Text Book Chapter 17: Construction Economics
Table 2.1
Discount Factors for Discrete Compounding
factor name converts symbol formula I Future value factor_(E/P)
single payment Pt F (F/P,i%,n) (149" —I Compounded Future value of a Present amount
“compound amount
Single payment present worth factor P/F
present worth FtoP (p/F’ i%,n) 1+ i)—n Present worth of asingle Future cost (e.g. construction)
uniform series FtoA (A/F,i%,n) e
Sinking Fund SR
capital recovery PtoA (A/P,i%,n) Z%(-e%;-)f_l
compound amount AtoF (F/A,i%,n) u*‘?"_l
Uniform series present worth factor P/A
equal series Ato P (P/A,i%,n) L}M::l Present worth of recurring future  Annual cost
present worth I+ (e.g. maintenance)

uniform gradient GtoP (P/G,i%,n) -&’,}}'?&‘W‘ - T(I_LT'"
G kA Ae )

PROFESSIONAL PUBLICATIONS INC. ' P.0. Box 199. $San Carlos, CA 94070

i = interest rate per period

n = number of periods
40




CONSTRUCTION ECONOMICS

F/P FACTOR

ete-payments-comp ) [#|[¢] [cooat

Links @ | Customize Links [T Hotmall %23 My Vahoo "8 NASDAQ Chat

PG Sy ingle payment today
» Process Control 1= interest rate per period

* Pumps n = number of periods
* Standards
Organizations
* Steam and
NAC 2 0- A New
s NAG 20 Abew
o | \ e
= Water Systems Secuce Pulure
| ‘ Interest —_—

- - - Rate
http://www.engineeringtoolbox.com/discrete- —0s
payments-compounding-formulas-d_1234.html el

- —=d
22 | —
i ° T SGI® Adaptive Data
B o ‘ N Warehouse: Building
Ll ! =t a High-End Oracle.
10 Data Warehouse
Google } 15 Using Industry-
- Searchthis Sitel | Lt 20 Standard
Transiate this Pagel Technologies
ansizie his Pags — =1
« About Us! |
Temperature 1 e
[ | 3 10 ————— ]
® ¢ Number of Periods -n F/IP=1.81

engineeringtaolbax. com

Compound Amount - Online Calculator

Lenah

— [ | P- single payment today
Om [z [ i-terestrate (36)

© km g

Oin 20 - number of periods
Or

< I |

W | o Discrete Compounding Formulas | B - - e G 8-
* HVAC Systems Single Payment Page! A
* Hydraulics and Gompound Amount - Symbol (F/P, i%, n)
Phecmatics Converts 10 a future value - F - given a present single payment of value - - toda
* Insulation 9 P 'gle pay! o Free Industry
« Waterial Properties . Reiifiss
* Mathematics F=Pit+i] (1)
+ Mechanics where The Scientist
* Miscellaneous B e vile
+ Physiology

CONSTRUCTION ECONOMICS
P/F FACTOR

http://www.me.utexas.edu/~jensen/ORMM/omie/computat  ion/unit/econ_add/functions.html

F

A single cash flow at
time t+n

0+ ' ' ' boees

ot B2 a3 fad e TR

Present worth of a single Future cost (e.g. construction)

(P/F, 1, n): Single payment present worth factor P/F = 0.385543
E_PF(interest rate per penod, number of penods)
You win the lottery and the government protises to pay you §1,000,000

in ten years. ¥ our minimum acceptable rate of return on investments 1s
10%. "What 15 the prize worth to you now?

a ] E T C o] E I [
10 P = 1000000(P/F, 0.1, 10) = 1000000*0.385543 = 385543
1
12 Ameunt = $1,000,000.00
13 Interest = 10%
o5 o
16 Present value = § 38554375
17

With a minwmum return of 10%, you should accept no less than
$385,543.25.

42




CONSTRUCTION ECONOMICS
P/A FACTOR

http://www.me.utexas.edu/~jensen/ORMM/omie/computat  ion/unit/econ_add/functions.html

PRKKKN

¢oel p2 3 pa pep TME

A uniform series of n payments, starting at time t and ending at time t+n

Present worth of recurring future  Annual cost (e.g. maintenance)

(P/A, 1, n): Uniform Series Present Worth Factor
E_PAfinterest rate per period, number of periods)

Tou can afford $300 a month to purchase a car. If the interest rate is 6% a
vear and the loan is for 60 months, how much can you finance?

Since the payments are monthly, we use a monthly interest rate in the factor
and express the number of penods in months.
Al

¢ To[ €& ]

B F ]
P = 300(P/A, 0.005, 60) = 300*5].725 = 15517

Amount = § 300.00
Interestiyr. = 6%
Timelyrs) = 3 gl =CAZHE_PALC4T C4E)
Periars./yr 12 P/A: 51725
Interest/per. = 05%
Timetper) = &

a|g|e s s lele s s le s
e br ki A i el ol

Fresent value = $ 1551787

The present value of the loan payments 1s the amount that vou can borrow.
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COST ESTIMATING EXAMPLE 1
SWIRL CONCENTRATOR

Swirl Concentrators: A Combined Sewer Overflow (CSO) contrq|
technology

Regulates flow and separates solids from wastewater
Provides equivalent of primary treatment

A view of Saco's new CSO traament system.
Owerflow Weir
conian ourer

Figure 4-14. Example EPA swirl concentrator (U.S. EPA, 1962). STORMKING VORTEX SEPARATOR, SACO, MAINE
(Storm Water Solutions, July/August, 2007) 44




COST ESTIMATING EXAMPLE
SWIRL CONCENTRATOR

* Alternative name: vortex separator
« Effective at removing heavy suspended solids and floatables
« Total suspended solids removaB0%

» Operation: Flow entering the unit is directed around the perimetef of
a cylindrical shell, creating a swirling, vortex flow pattern. The
swirling action throttles the influent flow, and causes sdbdse
concentrated at the bottom of the unit. The throttled underflow
containing the concentrated solids passes out through a foul sewer
outlet in the bottom of the unit, while the clarified water passes out
through the top of the unit. The underflow is typically discharged|to
the downstream interceptor for treatment at the sewage treatmern
plant. Various baffle arrangements capture floatahlése clarified
water on top. Once storm flows subside, the floatables are carrigd
out in the underflow when the unit drains.

» Advantage: can operate unattended during a storm (do not need [an
operator) s

—

COST ESTIMATING EXAMPLE
SWIRL CONCENTRATOR

Table 5-1. Cost Equations for CSO Control Technology

Applicable
CSO Contral Technology Cast Equation* Design Range ENR Index

Storags basins 3.637 VOEH 015 to 30 MG 4,800
Deep tunnels 4.982 VO™ 1.8 to 2,000 MG 4,800
‘Swirl concentrators 076 QP 310 300 MG 4800 | May 1991

Sersans 0072 Q"4 0.8 to 200 MG 4,800
Sedimentation 021 g™ 1 to 500 MG 4,500
Disinfection 0121 Q™% 1 to 200 MG 4,500
V= volume (MG); @ = flow rate (MGD).
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COST ESTIMATING EXAMPLE 1
SWIRL CONCENTRATOR

+ Planning level cost
estimation

--#c:EPA cost equation for

CCl = 4800 (May 1991)

¢ December 2000 CCI
for Pittsburgh = 6199

Support\Swirl Cost.xls

1. Calculate factors: F/P, P/A, PIF |

2. Apply P/A

3. Apply F/IP
4. Apply PIF

i

i

5. Sum the three present

D7 - Je | =(0.176%(C7)0.611)*1000000=$C$3/4200
A B Cc D E

1 Swirl Concentrator Cost Estimate

o

3 Enter Current ENR Index \ |

4 Enter O&M Cost per MCD | so00 |

3 =(0.176*(C7)"0.611)*1000000*3C53/4800

. Uait No. Peak Flow (cfs) Pe(;ll‘cﬁ;;“ C““C‘:'::"““ 0&M Cost

7 1 15.06 9.79 916,082 89,000

3 2 3.00 5.26 48,000

9 3 6.78 4.41 40,000
10 4 18.37 11.94 108,000
11 3 8.0 5.82 53,000

2 6 10.68 6.94 63.000
13 Total] 67.93 44.136 401,000
14
15 User Input Calculated Values
16 |Construction Cost 4,549,000
17 | Contingency 1,138,000
18 Non-construction costs 682,400
19 Total Capital Cost 6,376,000
20 PRESENT WORTH CALCULATIONS
21 |Salvage rate as an assumed % of capital cost
22 Land Value
23 |Design Life (Years)=n
24 |Interest Rate =1
25 Annual rate of increase in land value
26 I}'umre value factor = (F/P) 1.8061|={1+C25)*(C23)
27 IUmerm series present worth factor = (P/A) Q8181 |=( (1+C24)NC23) -1) / {(C24)*(1+C24)*{C23))
28 |Single pavment present worth factor = (P/F) 0.21451=(1+C24)"-(C23)
29 |Present Worth, Capital Cost 6,370,000 | Toial capial cost
30 |Present Worth, Annual O&M Cost 53,038,000 |Total O&M costx (PIA)
31 |Salvage
32 Land value after n vears $362,000 |Presentland value x (FIP)
33 | Facility value based on assumed salvage rate 637,000 [Total capial cost x salvage rate
34| Total Salvage Value $999,000 |Sum offand and facilly salvage
35 | Present Worth, salvage value 5213,000 |Toial salvage value x [PIF)
36 | Total Present Worth (Capital + O&M - Sahvage) 10,093,000

PW._Caplal + PW. O&M - P W Sa\vagel/l

worth values

COST ESTIMATING EXAMPLE 2
STORM SEWER CONSTRUCTION

¢ Planning level
cost estimation
for budgeting

PROJECT COST FOR INSTALLATION OF NEW STORM SEWER
CSO W30 and W31 - BANK STREET
ENGINEER'S OPINION OF PROBABLE PROJECT COSTS

ITEM DESCRIPTION

p U rp O Se 1 24" Diameter Sanitary Sewer
2 15" Diameter Storm Sewer
¢ Date: November {72 Dlameter S Sver
2 0 0 2 4 |8" Dlameter Sanitary Sewer

. 5 4' Dlameter Manhole Boltom

& Location: T JE D R B
Western 7 ¢ttt Bare
Pennsylvania / T Dl Waels B

West Virginia

9 Manhole Frame and Cover

2 x 4" Inlet

2" x 4" Inlet Frame and Grate

Paving Restoration

Connection to Exisling Manhole, Inlet or Sewer

| Abandon Existing CSO

Bypass Pumping

[ Traffic Control

'SUBTOTAL CONSTRUCTION

CONSTRUCTION CONTINGENGY (15%) )

TOTAL CONSTRUCTION

ENGINEERING, LEGAL AND ADMINISTRATI!

[TOTAL PROJECT COST
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COST ESTIMATING EXAMPLE 3
SANITARY SEWER CONSTRUCTION

Table |
Comparable Parallel Force Main Construction Costs
San Francisco ENR CCI (1999) = 6850

Ttem Qy Unit 14" DIP 10"PVC 14" PVC
I ($.1,000) (5 1.000. $ 1,000
Sitework
Excavation 6,883 cY 103 103 103
Backfill 3,737 cy 75 75 75
Agg. Base & Compaction 2,796 €Y 98 98 98
Offhaul 3,776 cY 57 57 57
Trench Shield 61,950 SE 248 248 248
Bore & Jack, Road Crossing 200 LF 200 200 200
Pavement Restoration 1,700 LF 85 85 85
Utility Restoration 1 LS 30 30 30
Bore & Jack, Creek Crossing 200 LF 200 200 200
Equipment
Air/vacuum Release Stations 5 EA 75 75 75
Blow-Off Stations 45 45 45
Access Vaults & Isol. Valves 2 EA 30 30 30
Piping
Furnish & Install 8.850 LF 978 177 207
Fitlings 45 EA 115 55 70
Cathodic Protection 8.850 LE 150 0 0
SUBTOTAL 2,489 1,478 1,523
CONTINGENC 622 _370 381
CONSTRUCTION COST 3,111 1,848 1,904
Engineering, 1 s
Administratior w 622 370 381
CAPITAL COST 3,733 2,218 2,285
ESCALATED 2006 COST 4,480 2,661 2,742

Table 2
Gravity Sewer Construction Costs
San Francisco ENR CCI (2006) = 8400
Ttem Qy. Unit 15"VCP 24" VCP
($1,000) (51,000
Sitework
Excavation 6,300 cY 95 05
Backfill 3,500 cy 70 70
Agg. Base & Compact 2,500 o 8K 88
Offhaul 3.500 86 f 52 32
Trench Shield 50,000 SE 225 225
Bore & Jack, Road Crossing 200 LF 200 200
Pavement Restoration 1,700 LF 80 80
Utility Restoration 1 LS 30 30
Bore & Jack. Creck Crossing 200 LF 200 200
Equipment
Manholes 22 EA 110 110
Piping
Furnish & Install 7.150 LF 143 179
SUBTOTAL 1,293 1,329
u_xmmu;—.Nc 3 Xy)
CONSTRUCTION COST 1,616 1,661
Engineering, ;
Administratiol w 323 332
CAPITAL COST 1,939 1,993
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1. MAJOR PROJECTS. Estimating By P ation || _.and every item of equipment. After all equipment
[ has been costed and totalized, calculate pipe and.]
This approach is to be used only on projects that will valving costs at 30% of the installed equipment
involve gxtensive u: r most ep 3 costs. Show piping and valves as a line item and
Master Specifications (CMS). The procedure utilizes P add to the equipment costs. The resulting number
the installed costs of "EQUIPMENT" as defined and the is the total equipment costs as defined.
statistics generated from analysis of bids received on Step 4
eleven previous projects to predict the total ]ﬁ_{aummmi;;s . + Gost
: . = I o8
cost of the project under consideration. [ Step 9 TEEN ean gz:zzagagg“ P ojed
i Project Cost x Category Percentage =
The statistical data currently profiles a major preject [Iﬂstalled Cost for Lhat Category
as follows: S N .
tep 6 Totalized Catagery Dollars + 25% Contingency =
Estimated Project Cost
PROCESS EQUIPMENT = 37.58% of the Cost
- EXAMPLE: Assume we are working on a project on which the in-
CONCRETE 17.51% of the cost stalled equipment cost hefore Piping and Valves is
ELECTRICAL & ANCAN $300,000. First, we must add Piping and valves to
INSTRUMENTATION = 13.61% of the Cost Complete "EQUIPMENT®, as defined,
TURA = 20.56% of the Cost
ARCHITECTURAL oF The cos so: BB $900,000 (equipnent costs) x .30 (factor, piping) =
SITE WORK = 6.94% of the Cost $240,000 (piping costs)
GENERAL REQUIREMENTS = 3,80% of the Cost $800,000 + $240,000 = TOTAL EQUIPMENT COSTS OR
$1,040,000
a. [To use this data you simply compile an equipment THUS 1 $2,767,429.48
1ist and cost it ag accurately as possible from -3758 (Mean Avg. Equip. %) PROJECT COST
vendor telephone or recently written quotes and/or EXTRAPOLATED:
1sewh in this 4 it. Do not
Step 1 data presented elsewhere in 8 documen Equipuent $1,040,000
use from previous estimates unless you Concrate ($2,767,425 x .1751) 184,577
the f the data on which those numbers E & I (%$2,767,429 x .1361) 376,647
know the saurce o : Architectiral' (82,767,429 x ,2056) 5&E, 083
are based and whether they are already adjusted % Site Work (2,767,429 X .0694) 192,060
for installatiom. = General Regquirements
2 ($2,767,429 x .0380) __ 105,162
<
once the base cost data is assembled, then use the E o Projected Cest $2,767,429
=A)
Installation Multiples presented elsewhere in this % \ GContingency 25% —691.857
Step 2 document to extrapolate an installed cost on each 3 & TOTAL PROJECTED COST $3,459.286 q
ep S e—
J




HOMEWORK No. 3 LR

» This is an individual homework
» Recreate Example 4 in an MS Excel spreadsheet
» Create cells for all given data (user input) including all
factors.
» Calculate the total project cost with the data given in
Example 4. Make sure it is $3,459,286
» Submit a printout of the spreadsheet
» Recalculate the total project cost with the following data:
> Installed equipment cost before piping and valves = $1,100,000
> Installed equipment factor for Step 3 = 20%
» Contingency = 25%
» You should be able to recalculate the total project cost simply by

changing the given data in user input cells
» Submit a recalculation printout of the spreadsheet
> Due: Next class
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