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Figure 1—Project Contingency Should Decrease Over the Life
of a Project.

Table 1—Example Guidelines for Initial Contingency
Asgignment.

initial Changa Order
Caontingancy
Contract Type {ax 8 % of Contract Cosi)
ProcurementQely I = 8% |
Typical Construction . 10%
Tunnels e 8%
Very Small Contracts 20%

ACCURATE CONSTRUCTION CONTRACT
FORECASTING

Onee construction contracts have been awarded, gecurate
forecasts are needed to track contingency consuniption, The peo-
ple most able ko provide accurate forecast information for each
constraction contract are those closest to the action, These are
typically the resident engineers, project vontrols engineers, or
contract administrators with direct responsibility for day-toda
construction management. Using either spreadsheels or special-
ized construction mansgement software, the field team should
maintain the most thorough contract forecast possible, given the
other demands on their ime. This forecast should include the
original contract amount, approved change orders, pendin
change oxders, and all identihed cost issues. A well maintaine
forecast will change from day to day as issues are identified, nego-
tations are completed, and costs are agreed upon. This feld-gen-
erated contract forecast (F) is another important mimerical input
to the CTS,

From expetience we know that even the best field team will
not be able to forecast alf the chunge issues and associaled costs
until very close to the end of construction. For this reason, to
develop an accurate value for the estimate at completion (EAG),
we must keep some retained contingency (Cg) in addition to the

field-generated Contract Forecast (F). This can be expressed as
Tollows:

EAC=F+C,

{eguation 1)

Intnitively, the value of retained contingency (Gg) showld be
based on the initia] contingency (Cp) value assigned at contract
award and shonld drop as the contract is completed and risk drops.

AN EMPIRICAL FORMULA FOR RETAINED
CONTINGENCY

For simplicity, one could ussign retained contingency (Cy)
based on the assumption thet risk drops lneatly as a contract is
completed and is inversely related to the percent complete. As an
example, at 80 percent complete 20 percent of initial contingency
(C,) would be retained to account tor changes that have not yet
been identified. Intnitively, this linear sssumption seems conser-
vative, as we would expect that more than half of the change issues
should have been identified at the 50 percent completion point,
In order to test the straight-line assumption and rodify it it nec-
essary, the author collected some real world daty, Actual cost (A)
and contract forecast (F) data were collected over four years, on a
monthly basis, for 15 of the largest construction contracts on a
light ruil expansion program managed by the Valley
Tiansportation Authority in San Jose, California. The contracts
studied had a combined value of $257 million and covered a wide
array of work including heavy civil and track, tunnel, elevated
structure, station finish and overhead contact system construction
contracts. .
For cach monthly Contract Forecast (F) reading, the Value of
Ghanges Forecast {A,) at that time was caloulated by subtracting
the Original Contract Amount (Cg).

A, = F - CO
{equation 2)

‘Once each contract is complete, the final contract amount (CF)

is known and the final value of changes (Ay) can be caleulated as
follows:

A.F=CF—C0

(syuation 3)

‘T'he proportion of final chunges forecast (Ayy) at cach point in

time can be readily calculated usiug the final value of changes
{IDF) as follows:

Ay =4, 1Ap
{equation 4)
Figure 2 shows a scatter diagram with a total of 282 monthly coor-

dinates for the proportion of final changes forecast (Ay) on the y-
axis (expressed as a percent) and percent complete (F) on the x-
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Figure 2Scatter Diagram of Data with Siraight-Line Assumption Superimposed.
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Figure 3— Scatter Diagram from Figure 2 With the Best-Fit Curve and Equation.
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axis, (Values for P<5% and P>95% were excluded for clacity.)
The dashed line on the graph shows the straightline assumption
we are festing,

Althaugh the data poinis in our sample don't trace out a per-
fect curve, it is clear that the straightline assumption is not accu-
rate and is probably too conservative. In order to find = better solu-
tion, the author employed the spreadsheet program's curve-fitting
feature. The best-fit curve {R2=(.46), shown in Bgure 3, is 2 natu-
ral Jogarithmic function (In = log,) deseribed as follows:

A, =04 In(P)+10
{equation 5)

This equation provides a vake for the proportion of final changes
Forecast {Ayr) expected to be included in the contract forecast {F)
as a Function of percent complete (F). it should be noted that, for
values of percent cowplete (P) less than approximately 25percent,

Table 2—Values of Ayy: Resulting from the Empirical Equation.

the bestfit curve does not fit the data very well. For this reason,
and due to the fact that forecast data can be highly variable in the
carly stages of contract execution, estimate ai complete (EAC) val-
ues derived from this equation and the contingency Tracking sys-
tem (CTS), to be described shortly, should he considered fo be
unreliable untid at least 25 percent completion is reached.
Natural log fanctions are readily calculated by spreadsheet pro-
grams, and table 2 shows the results of this equation for a range of
percent complete (P) values, The numerical results generated by
this empisical equation seem to be intuitively more accurate than
the straight-line assumption, as the proportion of final changes
forecast (Ayp) rises quickly in the first half of contract completion
as cost issues are identified and negotiated, then levels out as com-
pletion is reached.

As an example, for 4 contract that is 50 percent complete,
table 2 shows that we can expect that a good contract forecast {F)
Figure has captured 72 percent of the final changes that will occur
on the contract. To account for the 28 percent of changes that
have not yet been forecast, we would simply retain 28 percent of
the initja[y contingency (Cy) value in addition to the contract fore-
cast {F) value, Since the value of Ay derived in our empirical

equation is expressed as a decimal, we would subtract it from one
cl;:r:a:: I‘:: cl:::::eld to arrive at a value for retained contingency (Cy). Mathematically,
Parcent Complete 9 retained contingency {Cg) is derived as follows:
) in Contract
(A:: x 10;:6} Co= =80 )X,
' {equation 6)
10% B%
20% 1. .. Xk : .
00 " Bo% Substituting in our empirical equation for Ay
A% T 8% :
50% 2% C, ={1-(04 In(P) + 10]x {,
80% 80% (equation 7)
0% . 86%
IR R g%gz Simplifying the equation resulis in the following:
100% 100% Cy =04 (P)x C,
{equation &)
Table 3—An Example CTS for a Simplified Light Rail Project.
Numatica! inputa Cricuisied Valoss
&a 4 A [~ PoipiiaaX | Caw OAin(P) xC) {EACRF4Cpry] Ogp MB-EAC
Contrast Gurrent | Cument Acsual Iniiat Fercent Rotsined Estimatest | Contl
No. Contract Description Budgst Farecant Conts m&.gmy Gomplate Contlngendy Gom";.uthn snfpml}(gt::gm
00 {Promure Red, Ties snd Special Trackwd 628,000 | £25000] 525,000 5000]  100.0% o 526,000 ?
A980  fProcurement Allccated Coatingsncy 1] g o o c.0% 0 0 0
Subtotel Procyrement 525,000 525,000 %29,000 /o0 100.0% 0 525,000 ?
G100 |G, Track & Lendaceping 100000 | 11.325000) resomoe| 1oomoon|  eran 157870 | 11482970 {482.970)
c200 [swtions & Parkerd Ride Faciities | 3.300000] 3425000| 1000000]  Boede]  320% wesz|  32eiTRR 28265
£998 ol Allocsted Conlingercy 28,000 g 8 o 0.0% o 1) 25,000
Sublotai Conelruction 14425,000 | 14450,000] 8:830,000 1,300,000 20.7% 2047021  4THT0R (419,702)
§100 JOverhaad Contact Syslam 1850000 | 1550000 60,000 wooe] 3% 20003 | 1756088 {108,039)
5200 [Combinad Comymunications & Sigrala} 2,300,003 | 2,000,000 [ 309,000 0.0% 500,000 2,300,006 0
goge [Systeme Aloctiod Contingency 25,000 ) ) ol _opw 2 8 28,000
Bublotsl Sysiems 3ers000] sssomuo|  sooun]  asomsef 4% 500039] 4056099 {8,830
ANG  {Project (Unaffoceled) Goniingoney | 1,500,000 9 00% (] 1 1,500,000
Sobiatat Broject Gontingency | 1.800.000 o ) o] om% [} ¢ £,800,008
mmmo-m&? $20,325,000 {§18,828,600 | $0.205.000] $1775000] 49.7% 3500,7a1 | $1b326741 |  §080.280
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Table 4—Numerical Inpats to the CTS

Nunrerical =
input Dgsigneiion | Staius / Type Value to Use
Cutrrant Budges, Witich Shoakd include change order
sortingensy m‘kti w:;.ﬂ&lﬂmd kg the
PraBld contimgency guidelinas.
tBudgar B — Current Buwiget, which was regat at gwiard bo agust
Antive {ine Osiginal Coniract Value + Inltal Contingensy (G},
e e
S0t oquai & fiw Currenl Budgst {B) less any ohange
Pre-Bi opter coningancy included n that mber,
Original Contract Amount + Appraved/Pending
Curent Foretast F Change Onders + Muntiied Potontial Changes.
{iode: This vaiue should ool inciue ahy slowance
Acive  |freimnges tiat have notyel besn janiiied.)
Confinpency Line [Aways yarn.
Fre-Dit ARNBYE T80,
ActualTnourred A Use slher Actual of incurad Costs for the conlract,
Conts io Dmie Adb depending on what's wvallable from the cost system.
'8
cﬂmm‘m
Chunge order conlingancy included in the Curent
Budgel
P c Pra-fid
ontinga 1 Lizo the nontingsnay puidelines, basad on the
¢ ey condract rak type, ko devalap = parcantaga fashar 36
Aclive npply to the Original Gohinet Amaunt.
l::onﬂnna;y Lins [Alweys zero,
Table 5--Calculated Values Used in the CTS
Calculated X
Value Designation | Coloulation ° Dascription
Coniract Parcent p AlF Maasurs of prograss towand contract compietion
GCompilete i expressed 83 8 parcaniah.
Roteined This equation was derived erapidcally. Cg lsan
Contin Ca « 04 in(F) x G, |allowance for fulure changes thal have not yel been
phncy (deniifed. (For Ped, Gy = C,)
Estimate # Contract estiniated cost at completion that takes into
Complation EAC F+Cp lacoount all approvedidentiiad changes plis an
jsliowadca for fulune changey,
A coniract's projected impsct an project contingenoy.
Contingshey Nepative volues (deficit) represant consumption of
SurphueiDefich Cany B-E project conlingancy whils pasiive valuss (3umpius)
Indicate contracts that will retum contingency back o
the prejett upon campletion,

We now have all the prerequisiles in place for a construction
phase contingency tracking systeiu (CTS).

THE CONTINGENCY TRACKING SYSTEM (CTS)

The contingency tracking system (CTS) was developed to
provide an up-to-date snapshot of remaining cost contingency on
a large rail and highway expansion program. The goal was to pro-
vide an objective measure of remaiuning contingency that takes
into account the latest forecast cost for each component con-
struction contract as well as an allowance for changes that will
likely occur but have not yet been identified. The CTS had to be
simple to understand so that it would be accepted by a mumber of
project stakehiolders, and easily maintained so as not to present
recurring burden lo the project controls staff. 'The CTS focuses on

the construction category of project costs since, during the con-
struction phase, this is where the vast majority of risk remains.
‘Izble 3 shiows the CTS as applied fo n siruplified project, in this
example a small light rail project. At first glanee, it looks some-
what complex but as will be shown, it consists of ceadily available
mumerical inputs and values derived from these inputs with sim-
ple calculations.

The rows of the CTS represent constriuction contracts and
contingency line items that are organized by contract type. In this
example, an allocated contingency line is included in each con-
struction category as well as a project contingency line at the bot-
tom. The specifics of how vontingency is deployed geross the proj-
ect categories are a muatter of preference, but the CTS can be
adapted to any scenariv.
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The contracts in table 3 range in progress from pre-bid
($200), to active (C100, CZ00, and 8100}, to completed (A100) in
order to demonstrate how the C1'5 treats each type. Totals for
each column are shown by category and at the bottom line. The
columns are organized inlo two groups: numerical inputs and cal-
culated values.

NUMERICAL INPUTS TO THE CTS

The numerical inputs to the CTS should all be readily avail-
able information from either the project cost repart or forecast
reports maintained by field construction management staff.
These numerieal inpuks are #s follows and are smomarized in
table 4 for handy reference:

Caurrent Budget (B} i
Taken from the project cost teport, it should include all budg-

et transfers/changes that resulted from the evolution of contract
scope up until coniract award and, as discussed, should akso
include an amount to cover change orders. When bids are
received and the contract is awarded, the budget should be re-set
to equal the original contract amount plus an initial contingency
(C;) by transferring budpet to/from allocated and/or project con-
tingency, Ideally, this budget will not be changed again until the
contract {s comipleted and excess budget is returned to contin-

gency.

Current Forecast (F)

Before a contract is bid, this will equal the current budget,
less the amount included to cover change orders. After contract
award, field construction management personnel typically main-
tain the current forecast as previously discussed. Note that the cur-
rent forecast should not include any factors fo predict the vuhue of
unidentified changes, as the CTS will 2ccount for these.

Actual Costs (4)

_ Taken from the project cost reporl. The value of all payments
made on 4 given contract as of the date the CTS is being updat-
ed.

Initial Contingency (Cy)

Befote a contract is bid, the Initial contingency guidelines dis-
cussed earlier are typically employed to develop the Initial
Contingency (C)) value based on the engineer's estimate. When
bids are received and the contract is awarded, C; is recalcnlated
using the same guidelines applied to the bid amount. Note that,
while the other mumesical inputs are updated on a regudar basis,
initial contingency is a static bumber that will not change once
contract award is made,

CALCULATED VALUES USED IN THE CTS

The CTH takes the numesical inputs described above to
devive caleulated values that are nltimately used to amive at the
total contingency availuble afier taking construction cost trends

into sccount. These calenlated vatues are as follows and are sum-
marized in table 5 for handy reference:

Contract Percent Complete (P)

There are many ways to ascertain proglrcss toward completion
of construction contracts. For simplicity, the CTS relies on Actual
Costs (A) and the Current Forecast (F} to generate s number as

follows:

P=AlF
{equatiou 3}

Retuined Contingency (Cp) _

This ealeulation ,irs at the heart of the CTS. i tepresents a
forecast value of change orders that have not yet been identified
by the construction management teain but that we anticipate
from experience will sooner or later be encountered. As derived
earlier, this number i a natural lo ing, calculated as fol-

lows: £ { o~
C, =04 (P)x G, " geat

Z yd eawit‘—(c

This formula provides invalid results for a zero value of per-
cent complete (P). In this case, the value of initial contingency
(C;) should be wed.

(»
-.1169"1

{equaticn 8)

Estimate at Completion (EAC)

This number is simply the sum of the current forecast (F)
provided by our field construction management staff and
Retained Contingency (Cg). The estimate at completion (EAC)
is calculated as equation 1 demonstrates.

The autlior has used this EAC value as an early warning of
contracts that are trending toward exceeding agency comtract
authorization Jimits. It often provides a warning several months
before an overrun becomes readily apparent, but tends to be nnre-
lial?ie until a contract is at least 25 percent complete, as discussed
eatlior,

. Contingency Surplus/Deficit (C5/D)

By comparing the estisvate at completion (EAC) to the cur-
rent budget (B) we can determine whether a given contract s
trending kswards adding to or depleting project contingency, The
contingency surplus/deficit (Cgp) is calculated as fullows:

Csp=B-F
(equation 10)

When the contingency surplus/defieit {Cy/p) is folaled across
all construction contracts, allocated contingency lines and the
project contingeney line, the resulting value represents 2 good
estimate of contingeney available for nos-construction project
cstegg;;ies {e.g. right-of-way, design, and management),

e "punch line” of our CTS example is shown in the bot
tom right corner of table 3. This mumber represents the contin-
gency available for other project risks after construction risks are
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covered. In the example, although the budgeted project contin-
gency is $1.5 million, the CTS shows that only about $1.0 million
in contingency is actually available for non-construction project
risks. The CTS is forecasting that the construction contracts will
couswme $0.5 million of project contingency to complete.

Note thai, in the example project depicted in table 3, the
total bottom-ing value for retained contingency (Cp) is approxi-
mately $0.8 million. Recall, that this is the amount the CTS is
adding to the field-generaled contract forecasts 1o account for
unidentified changes. Therefore, a project manager who relied
solely on the Aeld-generated forecasts to calculate EAC's would
think that $1.8 million in contingency was available. If a scope
addition valued at $1.25 million was approved, it might lead to a
nasty surprise, a3 construction contracts progressed and additional
changes were identified, resulting in an overrun of the project

budget,

ADVANTAGES AND LIMITATIONS OF THE CTS

The main advantage of the CTS is its simplicity. It does not

require sdvanced mathematics, statistics, or computer program-
ming abilities to set up and maintain. This simplicity makes it eas-
ier to explain to and achieve buy-in from project stakeholders for
the results that it penerates. The basis for the Retained
Contingency (Cp) ealculation at the heart of the C1'S is a set of
real-world data, and the results pass the reasonableness test. The
simple spreadsheet format and readily available numerical inputs
make maintenance quite easy, which is important because the
CTS should be updated on a regular basis in order to spot trends
eatly. Another advantage is that the CTS provides an objective
reading of remaining contingency, Fenerated in a consistent man-
net from month to month. The only subjective input to the CT$
i¢ the initial contingency (Cy} value for each contract, and even
that results from the application of a pre-determined set of guide-
lines and is set just one time for the life of the contract. Individual
judgment can be applied to the values thai result from the CTS,
but the objectivity and consisiency of the caleulation method is
important given the high stakes involved in managing project
contingency.
As discussed, the retained contingency (Cy) ealculation at the
heart of the CTS was derived empirically from real world data on
8 light rail project. That data did not conform perfectly to a
smooth curve; hence there is bound to be some inaccuracy in the
empirical equation that resulted from it, However, the results
shown in lable 2 seem to e intuitively more representative of
realily than the simplified straight-line s{tcrnate assumption. The
fact that the data used to derive the calculation came from light
1ail projects may limit its usefulness in other sectors, e.g. building
construction. More study is needed here, with foracast data col-
lection and analysis in other sectors of construction necessary to
verify or modify the retained contingency {Cp) calculation as
appropriate, Also, as mentioned eardier, the estimate at comple-
tion (EAC) calculation can produce inaccurate resulis on an indi-
vidual contract basis prior to approximately 25 percent comple-
tion due to inconsistent forecast information and poor correlation
of the model in the early stages of contract execution.

As with any mathematical system, the CFS is only as good as
the data that goes into it. The most important and hardest numer-
ical input fo come by is an accurate current forecast (F) for each

contract. If reliable current forecast mumbers are not available, .

the CTS will be of limited value. Finally, although simple, the
CTS does requite that consumers of its output be educated on the

assumptions and culeulutions that underpin it to the point that
they can understand and trust [ts results. There is no purpose in
setting up and maintaining the CTS if project stekeliolders have
no understanding of or faith in it and are unwilling to act on iis
results.

s stated &t the beginning of this paper, contingency is
defined as an amount added to the budget to account
for changes that inevitably oceur. Using pre-estab-
lished guidelines, we cun estabiish a percentage of the
original bid to initially include in our contract budget to account
for change order growth. We have seen that, to derive an accurate
estimate at completion {(EAC) for each construction contrect, we
must start with a thorough contract forecast and add a retained
portion of the initislly established change order contingency to
accotnt for changes that have not yet been identified, A formula
for caleulating the retained contingency value was then derived
based on a sample of real-world data. By compuring EAC's calcu-
lated in this way with the current budget for each contract, we can
determine the amount each contract will add to or subttact from
project contingency. Finally, by summing these impacis over all
contracts and contingency lines, a bottorn-line value of project
eontingency available for non-vonstruction uses can be cbtained.
The contingency itracking system (CTS) combines all of
these steps into a compaet and easily maintainable spreadsheet
table. Using the CTS, project managers have a guide to the
expected final cost of each contract and the approximate value of
project contingency left after accounting for construetion risks.
This ability to see into the foture will serve project managers well
as they navigate the many obstacles standing in the way of suc-
cessful project delivery,
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CONSULTING LLC

TNDUSTRIAL CONSTRUCTION & TURNAROUND CONSULTANT

1.0 Overview

The period of 2006 through 2012 will see unprecedented amounts of new industrial
construction and retrofits in the Midwest and gulf coast states. In addition, the rebuilding from
hurricane damage will add to the strain on skilled manpower supply. It is reported that it will
take 43,000 crafts to rebuitd housing alone in the New Orleans area and predictions are for a
35% shortage of skilled workers overall in the gulf coast region.

The result of this high demand for skilled workers will be higher wages and incentive pay. The
non union sector has not been successful in attracting and maintaining a skilled workforce in
recent years. Existing skilled manpower is estimated to be 25,000 people in the gulf coast
region.

Wages have been flat for 20 years, benefits are lagging other occupations, all resulting in a 75%
drop in enrollment at NCCER, the ABC training center for construction crafts. The gulf coast
private sector is very concerned about stability in the non union construction area regarding
costs, schedules, and supply of workers.

Only recently, a hon union welder on the gulf coast is paid $29 per hour in wages plus $3.50 per
hour in fringes, $70 per day Per Diem, and up to $2.00 per hour in incentives. The standard
work week is 5-10's.

The oil refining work load requirements add pressure to the Pipefitter, Boilermaker, and
Electrician manpower problems. In addition, the $100 Billion dollar Tar Sands Project in Canada
will preclude the use of Canadian workers on US work.

The latan Project will have reasonable success in attracting tradesmen due to the union’s high
wage and fringe packages (see attachment 2). For example, the Pipefitter wage in Kansas City
is $34.83 per hour plus $15.00 per hour in fringes, compared to the Pipefitter union wage in
Houston and Tulsa of $23 per hour and $10 per hour in fringes. It is significant to note that now
the union fringe benefits are accrued to the workers home local. In the past the fringes stayed
in the local where the work was performed.

The Kansas City Building trades enjoy a good reputation with the contractors for productive
work and jobsite harmony when compared to many other parts of the country.

The International unions are interested in keeping their existing clients such as KCPL and
expanding market share. Progressive activities are ongoing with the national building trades,
such as the establishment of the Mechanical Trades Alliance, headed up by UA General
President Bill Hite. This alliance is focusing on shared resources for the training of workers,
productivity enhancements, and seamless jurisdiction between the trades. Other initiatives
involve competitive agreements for use in tow density union areas.

| recommend the NMAPC (National Maintenance Agreement) for this project (See paragraph
1.4). This agreement is administered by equal numbers of international union representatives,
contractors, and a very competent staff. The application of the agreement is consistent among
all crafts. All trades are bound to the agreement including the carpenters and teamsters even
though those particular crafts have disaffiliated themselves with the AFL/CIO.

My review for information herein included inquiries of the following;
¢ Kansas City Building Trades

Page 10of 7
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INDUSTRIAL CONSTRUCTION & TURNAROUND CONSULTANT

BM Locals in surrounding areas
Director of Pride Inc. of St. Louis
Burns & McDonnell Sales and Marketing information

o UA, BM, IW International Representatives
+ Four National Contractors

¢ NACBE

e NMAPC

o UA, BM, & IW Kansas City Locals

L 2

-

*

1.1 BEST PRACTICES

Approximately 30% of this projects costs will be construction labor therefore productivity

enhancement is a must.

The ability to attain good productivity results requires the following practices at a minirmum;

1).
2).

3).
4).
5).
6).
7).

3).

9}.

15).

10).
11).
12).
13).

14).

The contractor must be committed to the zero injury culture and techniques.

Detailed planning and scheduling by the contractor. This must be a serious effort.
The plan must run the job. The contractor must have these resources.

Timely delivery of materials and equipment.

Minimize engineering and fabrication changes.

Substance abuse testing, including random.

Timely delivery of engineering and technical information.
The contractors must provide ample tools and equipment.

The contractor must have experienced and competent staff and
supervision.

The contractor must control the labor on site. Utilize and understand
the labor agreement management article to its fullest extent.

Control work jurisdiction between the crafts.

Negotiate a crew mix within the crafts using apprentices.

Avoid saturated manning and high work density.

Avoid shift work and overtime.

Promote craft ownership in the project. This begins with the safety
initiative.

Minimize worker turnover. A 10% increase in turnover results in a 2.5% increase in
labor costs plus productivity and safety impacts.

1.2 SAFETY/WORKER COMPENSATION

Page 2 of 7
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Training and orientation should be centered around the Zero Injury Techniques. {RE: Zero
Employee Injury, Nelson Consulting).

The top high impact techniques are:
« Pre project / Pre task planning.
» Safety orientation and training. The quality of the training is much more effective than
the quantity of training.
Safety incentive, recognition and rewards program.
Substance abuse program.
Staffing for safety.
Accident investigation.
Worker participation and empowerment.
A demonstrated management commitment.

Safety excellence is top driven; the owner, construction manger, and contractor executives
and staff must actively support its commitment to having a zero injury work site. I also believe
that the union business manager must become an active participant. | have a concern that they
are not totally involved today.

Substance abuse testing on union projects has been somewhat more difficult to accomplish
because the NLRB has ruled random testing of an employee must be negotiated or included in
the collective bargaining agreement. | believe this could be negotiated through the NMAPC and
the International Unions. Another method for accomplishing random testing would be to have
an owner’s drug policy for all contractors on their site.

1.3 QUALITY

Welder quality is excellent for pipefitters and boilermakers, however it is recommended to test
each welder prior to start of work.

The NMA agreement allows 4 hours of pay if the welder passes the test.

The contractor on the Council Bluffs Project expressed that he has never had to perform as
much on site training for any one project in the company’s history. In particular the skill level
of the Ironworkers, Carpenters, and Certified Operators was a serious problem. Most had very
little industrial experience.

1.4 LABOR AGREEMENT

Attached is a copy of the NMAPC agreement and a summary of the agreement.
It is recommended that this project be done under the NMAPC agreement.

All crafts will be under the same agreement, therefore application of the articles are
consistent among all.

The management clause is strong but it requires the contractor to use it effectively.
All trades are signatory including the Carpenters and Teamsters.

Consistent application of the agreement witl minimize grievances and other HR issues which
tend to take management time away from execution of the work.

Page 3 of 7
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Likewise, it is important the contractors enforce the work rules and agreement from day one
on the project.

On reimbursable work | would consider placing a portion of the contractors fee at risk and use
the management of the agreement as an incentive.

There is a “book of decisions” covering interpretation resulting from past issues and grievances
which were ruled upon by the policy committee.

Even though the agreement is defined as maintenance, there have been broad interpretations
of the agreement to include new construction.

The agreement is a stand alone national program without local administration. The only part
of a local agreement is wages, fringe benefit trusts, and referral rules.

One may conclude that voting on issues and grievances, with the makeup of the policy
committee being 14 management and 14 international union representatives to be along party
lines, but as a member of the committee for many years, | have never seen a close vote, which
says a great deal about the NMA

The vehicle is the NMAPC program, a labor- management organization that can reduce labor
costs by at least 16% over local agreements. Some of these advantages include:

*No strikes clause- inctuding substantial penalties

*Mandated pre-job conferences

*Alternate dispute resolution to reduce workmen's compensation insurance costs

*All overtime @ 1 1/2x except for Sundays and holidays

*All crafts observe the same 7 unpaid hotidays

*Flexibility in scheduling

*Commitment to drug free workplace

*Contractor determines crew size needed

*Welder certification cost control

*Only 1 foreman per craft on any shift is guaranteed 40 hours pay

*Provision to enable participants to respond to changing needs
The Facts: *Over 1.6 billion man-hours worked since 1971
The Committee: The NMAPC is the construction industry’s first incorporated labor
management committee. It’s members are 14 national maintenance contractors and 14
representatives from the participating International Unions of Building and Construction Trades

Department, AFL-CIO. The office of the Impartial Secretary administers the NMAPC Program
with a full time staff located in Arlington, Virginia. The Committee is a proactive entity which
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meets regularly to administer the NMAPC Program and provide a national forum to promote
labor management cooperative efforts in construction.

1.4 LABOR AGREEMENT (Coent.)

NMAPC, Inc,
1501 Lee Highway, Suite 202
Arlington, Virginia 22209-1109

Web: WWW. nmapc.org
Email: info@nea-nmapc.org
Phone: 703-841-9707
Fax: 703-524-3364
Founded: 1971

1.5 MANPOWER

The compiling of manpower only focuses on the critical crafts of Boilermakers, Pipefitters,
Ironworkers, and Electricians.

Membership rosters are as follows:
Pipefitters - 600 members
Boilermakers - 500 Members (200 live in the Kansas City Metro area)
Electricians - 1200 Members
Ironworkers - 1200 Members {covers western Missouri and eastern Kansas)

Boilermakers:
It is quite evident that the Boilermaker union feels an overwhelming responsibility to service
KCPL work.

Local 83 covers Kansas, lowa, Nebraska, and Western Missouri. The Boilermaker work through
2007, 2008, and 2009 in the four state area will average 1100 men with estimated peaks at
1600 men. The St. Louis and Southern itlinois locals have approximately 200 men working in
local 83 presently but due to their upcoming workload these locals will not be a source of
workers.

Local 83, with its wage and fringe structure plus a 5-10’s work week will be in a position to
man the fatan project. They have had up to 900 boilermaker travelers in the past on work
around the Kansas City metro area.

In the event the manpower during the project becomes a critical issue, even more so than we
know now, consideration should be made for paying subsistence rather than increasing
overtime hours of work due to the inefficiency encountered with overtime.

Additionat workload on power projects in Wisconsin, Minnesota, and Michigan are going to
exceed manpower availability in those respective locals by 1000 to 1200 Boilermakers in the
2007 through 2009 period. (1400 members, 2600 required). Currently there are 500
Boilermakers working 6-10's on the Council Bluffs project.

Nationally the Boilermaker Union has 26,000 active construction members which in my view
will likely be exceeded by 5000 during the 2008/2009 period.
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We must keep in mind the labor contract expires 12/31/07 and could see wage increases at
$2.00 to $3.00 per hour.

Pipefitters:
The Kansas City Local has Jurisdiction over the latan and Norborne projects. The peak loading

will occur during 2009 at 800 men for the two projects when the schedules overlap. A fairly
steady requirement of 200 to 250 Pipefitters will be required on other work during the same
time pericd.

This totals approximately 1000 men required where the local avaitability is 600. Presently they
have 150 men out of work.

Again with the high wage and fringe in local 533, plus 5-10’s work schedules, additional
manpower will be available from Texas, Oklahoma, Louisiana, and Arkansas. Presently the
Council Bluffs project has 600 Pipefitter travelers.

The Pipefitter contract expires 5/31/08.

ironworkers:

Local 10 covers western Missouri-and eastern Kansas and has 1200 active members with about
600 available in the Kansas City Metro area. Presently they have full employment; however,
the commercial workload will decline somewhat by mid 2007.

The Ironworkers fringe package is the highest of all the trades which inctudes a $5.35 per hour
annuity. This is an attraction for out of town workers.

The ironworker’s skill level is reasonably good for setting heavy and high steel.
Manning of latan does not appear to be a problem with a 5-10’s schedule.

Electricians:
This local has approximately 1200 members and presently does not have full employment. Most
members are employed on commercial work.

The IBEW has a major effort ongoing nationally in training and innovative labor contracts in the
low density union areas. Ed Hill, IBEW General President, is one of the building trades most
progressive leaders on issues such as hours worked for hours paid, quality, safety, and training.

Their labor contract expires on 9/2/07 and | would expect to see $2.00 to $3.00 per hour
settlements.

1.6 Summary

Solely for skilled labor attraction it is recommended the latan project work 5-10’s when the
critical crafts of Boilermakers and Pipefitters are required. This is approximately mid 2007.
Obviously the entire project must work the 5-10’s, not just the critical crafts, to keep tabor
harmony.

The total cost calcutation for the project to work 5-10's from the start of civil / site work to
completion is $35,524,000. If started only when critical crafts are required in mid 2007 that
cost would be reduced by $5,000,000. When considering overtime work | would never consider
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hours greater than 10 hours per day or 6 days per week. For Example, the inefficiency for 7-
12’s is in excess of 30% and the premium pay adds 40% to tabor costs.

I would consider a worker subsistence / Per Diem before increasing overtime beyond the 5-10’s
schedule. 6-10's, for example, only yields 8.2 hours of work per day after applying an
inefficiency factor.

Labor escalation is expected to be 8-10% per year. See Attachment 2 for contract expiration
dates and existing wage and fringe packages.

The average cost rate (Wage, fringe, Insurance, and taxes) is $53.45 per hour. A crew mix with
apprentices will lower the overall rate. The contractor must request apprentices and give them
meaningful work on the site. It is reasonable to expect 25% of the crew on work of this type
“could be apprentices.

Employees should be expected to be “work ready” when they arrive at the site. This would
include safety training, site orientation, substance abuse testing, and all certification to be
completed prior to signing up for employment. '

A serious “Zero Injury” safety program must be in place prior to the start of work. | recommend
Emmitt Nelson of Nelson Consulting in Houston, Texas for this endeavor.

A substance abuse policy with pre-employment, for cause, and random testing is a must. The
pre-employment failure rate at Council Bluffs was an average of 10%. A recent power project in
Northern lowa had a 35% failure rate.

The NMAPC labor agreement is an agreement the Kansas City Building trades are familiar with
and is very cost effective. it does require the contractor to manage the agreement for good
results. The expectations for the project must be made clear to the labor organizations early
on. This will also minimize turnover. In addition to the direct costs of turnover there is a high
correlation between productivity and turnover. A turnover rate of 30% could result in a
productivity factor of 1.5.
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Attachment 1
Cost to Work 5-10’s

« Basis is Burns & McDonnell Manhour Summary 3,864,327 Mhs
+« Factors:

» Premium Time 20% of manhours at half time

¥ Inefficiency 8% of manhours at full rate

¢ Cost Calculations:

Premium time 3,864,327 Mhs
X 20%
772,865 Mhs

X $22.00
$17,000,000

Inefficiency 3,864,327 Mhs
- X 8%
309,146 Mhs

X $53.45
$16,524,000

s Total cost for 5-10’s:

Premium time $17,000,000

Inefficiency 516,524,000

Total $33,524,000
Page 1 of 1

Schedule DFM2010-5



G-010ZN4QA =INP3yog

1 Jo | abey
00°#¥S 00°7Z8 G €55 1503 1830, INOH 49 82645 150] ej0L
69T 162 § IB L 98 % (%50°60) 1 B L
00°% 18°€1S S9BULI] TAFARS saBuLI4
LE°6) €L°0€$ adem 68°675 a8ep JaxeuLialog
PPY 1T PPV Z/1-1 15 1930y 150D 98RISAY :91dwex3
sAeplioH B Aepung swl] 91qnog e
Aepanies B Aep 7 SInoy g 2R, B AWl e
IDUHLISAQ
SOBRM X % G067
%88 ns -
%8 Ind
% Q9L Yold »
%04 Aniger] jeisusn .
LIOUWI @ %89 /M e
:3dURINSU| pue saxe) jjolhed
sinoy pied uo pajeindjes sasulld aWos 4,
19°€1 £4°0€ 00l | Ay
LO/LE/E 98°g L0/LE/E 66 92 ' Jajsweal
L0/0E/9 L el £0/0E/9 18°GE 6 jelaunasys
80/1E/G 00'sl 80/1E/8 £6°9¢ L0/4/9 £8°¥E £ Jenuedid
LD/LE/E 9.6 £0/1E/E GO'E7 0l JaJogen
60/1E/E 59°9] 60/1E/E G9°0¢ 80/1/¥ 08’87 LO/L Y G697 L8 SI1SHIOMUO
LO/LE/E B86°6 L0/ LE/E LEZE L0l s101e49d0
L0/T/6 LE'FE L0/T/6 £6le Y Ue2L11381]
60/1€/E £8°01 60/1€/E £8'6¢ 80/ /¥ £7°8¢ L0/L/y £0°92 L Joysiuld Juswa)
60/1E/E 99°6 60/1E/E ge gt 80/L/v 0L'tE L0/ VY Ge'LE 70l MW / 4o1uadie)
LO/VE/TI 9T L) L0/1E/TH GG 0¢ L0/L/6 G867 2°0¢ IsjeuLialoyg
80/0£/6 08381 80/0E/6 Fo LE LO/0E/6 ¥9 62 Z’l Jojensu]
uoijealdxd »459BULI ysnouy SBCM Wl ysnoay . afeM Wrr ysnoJayjl agem Wr qor e
10BI3U07) 0%

sajey Joqe yeld
7 JuBWYdRY

INVIINSNGD ANNOYYNHNLE NOLLDNHISNOD TVRILSOON]
ST ONLLINSNGD




40 s[Npsyes

< 6Ll 41
- 414 94T
-+ oot 09l
[1]3% ¥9
" 341
Jamaduey | Jsmoduey
Head Ay

0LoZ

600Z

8002

£002

T

YIMOINYW ANV TINA3HIS LI3r0dd
123r0¥d Z LINN RY.LYI
0z

ANVLINSNGD GNNOEHYNENL # NOLLY




4 sinpayos

SRSURY
A 0T oF [ ozZh | S ‘ewudame asnoydeq ¥ 18q
[ oF [ ozl sesue)y Qo4 MY
oF or oF SESUR)
ooz [ 0Zh [ 008 | oor [ s¥ ‘quadtod
UGIUM-UON 3N '58ulISRH
6l | Gv | o8t | ozh | Ow ‘PietBuds
5
oz o | ool OW 'Aangsy
0z ov | o7y | Wi 'uoaduung v oo {Z) - Jaggni:
0z oF | OZF | I eMWMI0 W ooe (1) - Jegan
0oL | ag | st | 091 40 MW O
13 or | oz) it
oL oy | ozt [ Wi ‘sunessnw Jaqgn.t
A 0z or | 0z} |vI 'sigmig iiounod El
PR NI SRR SN SR PR 00z 009 [ 009 |l ‘spma euncy 947 MWy
ow ‘uzie}
- [ OF | 0zt | s eUBAIel b
=4 oF | nZl
vl | #9 | 02z | 09l | Ow ‘suoquoN 047 MW 00
Njo|s |V |[r]|Tr r|r Njo|s| v ]lr{riw]y|w|d|r|la|N|O|§ V¥V |T|T ENIENIERED uolyean’|
ooz 6002 00T L00T Azmoduey ‘Bay
syer) [eORHD

AVODIYOM VAEY J¥NLND ANV LNIEEND
123r0ud T LINN NV.LVI
o'f

LNYLINSNOD ONNOHYNHNL® NOL

STLRNLNGEL
HAHOVNE




- 4a@npayos

05l g5l | ooy |Ow 'saswmaueg 35
a0z 00Z | 009 sasnoydeg pi
E)
szt | 0gi § 065 | oo 7] ‘essLiew
f (!
400’000 0F HS o0’ 000'0945% 00055 0°000°LLY e
3 cee | oa) OW wiajse3 N
oy ack | orz On uiaisel Il
o og [ 09z OW ulaises
SINOYUEW 000°059'T SPUNCIE
05z ook | oZk | I “1aA poom 42y
o8 o5k | 05 | i 'uestaydon viLE
ock 991 | 88 | sM "aaiey0d VILB
oor | oor |00z | O | ow "AuD sesuey TeLI3sn
r|r G SIY || riwiy |w r{r M M| ad | we uapexoy
oloZ 6007 8007 1002 Aamoduey Bay
SHELD [eARUD
AYOTHYOM ¥IAHLO

L123roYd  LINN NY.LVYI
o'F

ANYLINSNGO ANNCEYHENL R N

DTTONILT
HIHIVAI




SCHUMACHER

PIPEFITTERS L533

CONSULTING LL.C
INDUSTRIAL CGONSTRUCTION & TURNARCUND CONSULTANT

600 Active members available w/o travelers

MANPOWER
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