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Bossa, Robert J. (M.S., Civil Engineering)

i The Bank of Westminster and Hyland Office Park Construc-—

- tion Contracts as Engineering Student Classroom Projects:

Construction Phase.

. : Employers often find that the recently hired

. engineering school graduate has difficulty in correlating
the methodology and the technology l=sarned in the class-

_. room to actual construction projects. The following
report attempts to help in tying together classroom work
and an actual construction project.

h Information for the report was provided by

Walters Construction Management, Inc. The report

E:j describes an actual office building presently under

h construction. Portions of the report are intended to be

used as narrative type lessons, other parts are to be

. used as laboratory problems.

. The report focuses on the organizational struc-

| ture of the construction firm and the contractual

A ; requirements of the conatru’ction firm. The text then

; ‘ analyzes selected portions of the project in order to

: explain why certain construction related procedures have

l._ been made.

! Photographs of the construction phase of the

| project are presented. The photographs are intended to

) provide a pictorial history of the construction project.
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Past reports on this project will be used along

with this report to develop a complete, total construc-

tion project for classroom application.

N This abstract is approved as to form and content.
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INTRODUCTION

LWithin the scope of the undergraduate and gradu-
ate Civil and Architectural engineeering programs is the
need to relate information from textbooks and classrooms
to the actual construction industry. This report will
attempt to bridge the gap between real world situations
and the world of academics.

Walters Construction Management has agreed to let
their organization and one of their current projects

serve as a model for this report. The Bank of West-

minster is under construction at the corner of 92nd

Avenue and Sheridan Blvd. The bank project along with
the organizational structure of Walters Construction
Management will be studied and analyzed and results will
give a realistic approach to future student assignments.
The objectives of this report are to study the
construction phase of the Bank of Westminster and to tie
it to specific graduate and undergraduate courses offered
in the Construction Management field in the Department of
Civil and Architectural Engineering. This report will
study the development of the B.L. Walters company from
th~ original corporate entity of Walters Construction

Management and why this cooperation came into existence.
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g The actual organization of Walters Construction
Management will be used as a reference for study in the
. Construction Management (CE 525) class. This will give

the class a successful and working oganization to compare

with the different organizational structures referred to )
in the classroom. Students will be able to discuss the

advantages and disadvantages of this particular organi-

zation and compare their thoughts with the thoughts of
! members in the organization of Walters Construction
: Management. The class will be given the organizational

structure and then discuss the formal and informal links

of each department. Afterwards they can again compare
ij their assumptions or results with those of the actual
formal and informal 1links within Walters Construction
Management.

Ei ¥ By foilowing one of the numerous subcontractors
on this job students will experience the actual paper
flow and contract related problems encountered during
'g this project. This will be very effective in the
Construction Contracts (CE '524) class when discussing
effects of backcharging or how backcharging or changes in

the plans will affect the subcontractor and his contract.

- The use of time lapse photography will be used in
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possible alternative solutions to these specific con-
struction practices.

Each classroom application will have packaged
slides specifically for that module which will give a
visual recording of the project at specific construction
phases and will assist students in wvisualizing the
project phase being discussed. The slides will encompass

the project from the clearing of the site through the

complete building.
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PART I - PROJECT REPORT

THE ORGANIZATION STRUCTURE AND THE
CREATION OF WALTERS CONSTRUCTION MANAGEMENT

The B.L. Walters Corporation was formed approxi-

mately three years ago, in 1981, to the corporate level

from the Walters Construction Management organization Tffiﬁ
which was formed in 1974. The primary motivation for o
forming a full service development company from the
traditional construction management firm was the desire
of the Chief Executive Officer to have control over what
was being developed and how that development was to be
accomplished. Because of the objective to have complete
control, Walters Construction Management expanded and

became the Bill L. Walters Company.

This Corporation is comprised of numerous
companies that handle the acquisition of the land, the
development of the raw land, the management of the
construction, the maintenance and management of the
constructed building, the leasing of completed buildings,
and a Chief Financial Officer to maintain all the ;g;?:
accounting records of the B.L. Walters Company. The

overall corporate structure is shown in Figure 1.
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This report will deal strictly with the construc- Z?E
tion management portion of the entire organization and ;ﬁi
will also touch upon the management/maintenance of a Egg
project once a project has been completed. The construc- §?3
tion management part of B.L. Walters Company, hereafter :ES
referred to as Walters Construction Management, is a -
wholly owned subsidiary, and is divided into five areas. ?ﬁf
i- These areas are Architectural and Design, Shell Construc- ;ii
f; | tion, Tenant Finish, Roads and Utilities, and Accounting. .
Ef Each of these separate areas operate on an arms- N
ié length, semi-formal basis with the B.L. Walters Company. ;;E
At the head of Walters Construction Management is the -
Vice President and General Manager who reports directly
to the President of B.L. Walters Company. The manager of .
; Shell Projects and the Manager of Tenant Finish, along R
! with the Manager of Road and Utilities, the Senior Archi- ﬁi&
tect and the Senior Accountant report directly to the fﬂi
" -
j Vice President. ?ﬁj
% The structure of Walters Construction management A.;
makes it very clear that as the general contractor, '
4 Walters Construction Management will subcontract a great
deal of the work. As an organization they do not main-
tain the personnel to do the majority of work that a R
General Contractor can. By maintaining their own Project g;i
a Managers and Field Supervisors, Walters Construction §§§
Management maintains control of these projects. In the Sgﬁ
- architectural area the design drawings may be produced ;:3
g i
1-3 e
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either by Walters or by outside designers. In the event
that an outside designer is used, Walters Construction
Management maintains control over the actual design, the
design costs, and the design period.

During the design phase both the Shell Construc-
tion Department and the Tenant Finish Department are
deeply involved in the design phase. All agreements
between the various departments are at arms-length and
there are written contracts between the various depart-
ments.

Tenant finish is one of the new areas created at
Walters Construction Management because of the increased
need for specialists to deal with tenants and getting
them moved into their building. It is seen as one of the
most important areas within the Walters Construction
Management organization. At Walters Construction Manage-
ment they recognized the need for this specialty and
reorganized, creating Tenant Finish. The improvement of
and a more receptive attitude toward tenant finish was
seen as a bona fide plus ih the renting of completed
buildings and development of good customer relations.
The Tenant Finish Department has become one of the
biggest departments of Walters Construction Management.
The Tenant Finish department is considered the income
stream for Walters Construction Management. Working with
the tenants and insuring their satisfaction is one of the

biggest reasons for the success of Walters Construction

AaChate M MIACAAC M, ahy




Management. To enhance the organization's credibility
and to utilize the "one stop shopping” principal, a good
Tenant Finish Department is essential to a successful
company.

The goals of Tenant Finish are to give the
4 customer complete satisfaction in their final spaces.
5 Tenant Finish works very closely with the Design area and
the Shell Construction area in the very beginning to
alleviate problems with the customer's requests. The

Tenant Finish Deartment is structured so that under the

% Manager of Tenant Finish there is an Interior Design
Manager who, with the space planners assigned to him,

will do the interior design for the tenant based on

proven interior designs. The Interior Design Manager

will incorporate into his designed spaces other options

= : or additions that the customer may desire. Walters
Construction Management builds typical office buildings
thereby creating a quick, concise decisionmaking process
of what will work in a specific building and what will
not. :

When the building is erected and weatherproof,
the Project Managers for Tenant Finish, who with their
own Field Supervisors, complete the interior portion of

the building. The Project Manager for the Tenant Finish

will maintain clear, concise records of what is being

done to the interior of the building. With the typical

building having more than one tenant, he will keep
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records of what spaces are for what tenants and keep his
field supervisors appraised of any changes in design or SL;Q
schedule. The Tenant Finish Department will also do some

work for organizations other than Walters Construction

Management. The amount of this work is minimal and only

comes to approximately ten percent of the actual tenant

Ty
i

finish work accomplished.

The Shell Construction part of the Walters P
Construction Management organization is very similar to
the Tenant Finish Department. Under the Manager of Shell

Projects there are various Project Managers and in turn,

under the Project Managers are various Field Supervisors.

The Project Manager would be involved with the

project from the very first design meeting through the

tenant occupation of the building. During the initial
design meeting the Project Manager will be there with the
Architects and Designers so that when any questions arise
about the design in conjunction with the actual construc-
; tion, it can be answered quickly. The Project Manager
also communicates with the various Consulting Engineers
hired by the Design Department to help answer any ques-
tions that may come up about the Mechanical, Electrical,
or Structural systems. The Project Manager would report
directly to the Manager of Shell Projects with any
problems that he could not solve informally with his
i counterpart in the Design area, Tenant Finish area,

Accounting area, or Road and Utility area. The basic

I-6
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philosophy of the entire organization is to solve any
problem that may arise at the lowest possible level.

If the Project Manager can't solve a problem
informally, he would move up his chain of command to the
Manager of Shell Projects who will try to solve the
problem at his level. If this is not possible then the
Vice President and General Manager of Walters Construc-
tion Management will make the decision. Because of the
informality and the close proximity of these various
Managers and Project Managers it is infrequent that a
problem can not be solved among the people involved.

In conclusion, the Walters Construction Manage-
ment organization is a main part of a Design-Build
organization that also incorporates the management/maint-
enance of the structure,. The Walters Construction
Management organization goes one step further than the
Professional Construction Manager organization and not
only designs and builds, but also leases, manages, and
maintains the structures they erect. This keeps Walters
a step ahead of their competition. Walters Construction
Management controls the design, the design cost, and the
design period but also maintains their credibility and
their positive public image by catering to their
customers not only in the construction phase, but after-

wards in the moving in and leasing phase.
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OBJECTIVES OF WALTERS CONSTRUCTION MANAGEMENT
AS COMPARED TO THEORETICAL ORGANIZATIONS

In comparison with normal project delivery
systems, Walters Construction Management is a combination
of the Owner-Builder organization and the Professional
Construction Management organization.

Theoretically, a Professional Construction
Management organization combines three parties into a
team consisting of the owner, designer, and construction
manager in a non-adversary relationship. The construc-
tion manager works closely with the owner and the
designer from the beginning to the completion of the
project. The construction manager does not normally
perform construction work with his own forces or gquaran-
tee the overall cost of the work. Once the budget is
approved the construction manager monitors developments
in schedules, quality requir?ments, and spending in order
to maintain the objectives established in the beginning
of the project. The construction manager advises and
coordinates the procurement of any long lead materials or
equipment. He will monitor the payments to subcontrac-
tors, the changes in contracts or any claims. In
general, the construction manager monitors actual cost,

schedules, and quality control.
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Walters Construction Management does all of this,
but is different in one very important aspect of the
typical model. Walters Construction Management does not
go out and bid on projects to manage; their projects are
established down through the hierarchy of their chain of
command. The Chief Executive Officer who is an architect
by training, may want to develop land in accordance with
members of an organization that he has an interest in,
thereby creating the projects.

Walters' desire to maintain absolute control over
their project is in line with the aims of the Owner-
Builder organization. 1In theory, the owner is responsi-
ble for the design and construction of the project. The
owner has the option of using his own work forces or to

% subcontract part or all of the work.

+ e

The Walters Construction Management organization

is a Line and Staff Task Force. As shown in Pigure 1

there is a distinct hierarchy and a designated chain of
command. The hierarchy is designated only for those

decisions that can't be resolved at lower levels in the

organization. A strength of Walters Construction Manage-

ment is the project orientation of the entire project

team. One of the weaknesses, in theory, in a line and
staff organization is that individuals may be troubled by
the dual accountability to both a project and a £func-

tional boss.
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Walters Construction Management is also struc-
tured somewhat as a Matrix Organization. The informal

lines of the structure opens linz2s of communication at

0

! all levels and gives people the ability to talk with

counterparts and maintain a knowledgeable and productive

RS e

environment. Therefore, Walters construction Management
is most definitely a Line and Staff Task Fb>rce, but with
a little of the Matrix Organization added to help alle-
viate any communication problems.

In conclusion, the main objective of Walters
Construction Management is to maintain absolute control
over the project and to produce a product that is a

marketable commodity.
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DIFFERENCES BETWEEN WALTERS CONSTRUCTION MANAGEMENT
AND OTHER CONSTRUCTION MANAGERS

B R

A major difference between Walters Construction
Management and other developers is the "one stop shop~
' ping" approach. Not only will Walters Construction
Management design the building, they will manage the

interior finish, and will maintain the upkeep of the

building and surrounding grounds. This is a major

N difference since most developers utilize a fragmented

N approach to the development of buildings.

i A construction Manager who utilizes the frag-~
mented approach will have someone come in who owns the
land and wants it developed. This manager may Or may not

i help find a designer that can design what the owner wants

on the land. Once the design is approved by all inter-
ested parties, it is then turned over to the construction
: ‘ manager. The construction maénager in turn requests bids
based on these designs fram various general contractors

who in turn receive bids from various subcontractors.

Once the construction manager picks his general

contractor he will manage the job as per plans and speci-

fications and keep track of any changes in the project.
He will be the owner's representative on the job. The

construction manager, in most instances, will carry

.
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professional 1liability insurance for this specific
project and also on any other project he may be managing
at the time.

Under Walters Construction management, a major
difference is that Walters Construction Management is
covered under an umbrella policy from the B.L. Walters
Company for professional 1liability. When Walters
Construction Management gets a project to be managed, it
usually has been first brainstormed at the Chief Execu-
tive Officer's level of the B.L. Walters Company. The
land has been acquired under the Land Acquisition Depart-
ment of B.L. Walters Company, and the developers in Land
Development may have specific plans for this tract of
land.

Walters Construction Management, like other
construction managers,‘would go out looking for bids for
the various parts of construction, but would act as their
own general contractor. The differences are quite unique
in that Walters Construction Management has control over
the design of the project, “control of the construction
management of the project, control over changes in the
design of the project, and once the project is complete,
control over the management of the building.

A developer or construction manager who utiligzes
the fragmented approach can run into many difficulties
during the project's construction. There could be quite

a bit of money spent in litigation determining who is

I-12
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responsible and who will pay for corrections to any
faulty design or construction applications. If once a
tenant has occupied the building and there are mainte-
nance problems, the developer must get in touch with the
people who do their maintenance to correct it. In the
B.L. Walters company, they would handle their own mainte-
nance problems and there would be no doubt as to what the
priority is.

In the fragmented approach, the "finger pointing"
and litigation could go on for gquite awhile. Finding out
who is responsible and then making sure the responsible
party adheres to their end of the agreement could be
costly not only in dollars, but also in time. While in
the full service development company such as Walters
Construction Management, a decision could be made and
action to fix the problem could be imposed.

The Walters Construction Management organization
allows decisions to be made faster in the pre-construc-
tion phase and the construction phase than in the frag-
mented approach. This is’ because in the fragmented
approach, the construction manager or developer is trying
to touch base with numerous people involved in the
project at various locations. The start up cycle in
decisionmaking at Walters Construction Management is
quite short compared to a fragmented approach of
construction management. At Walters Construction Manage-

ment the process of decisionmaking is known and has been

I-13
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utilized over and over again. The members of the organi-
zation know who is in charge and where to go for certain
decisions. In a fragmented approach, the construction
manager must first establish the lines of communication
and the chain of command. This alone is very time
consuming.

A significant difference is that the Chief Execu-
tive Officer of B.L. Walters Company has absolute control
over the Walters Construction Management organization as
well as Land Acquisition, Land Development, Maintenance/
Management, etc. which ensures a quick decisionmaking
process. Because of this control, the Walters Construc-
tion Management organization can be more positive and
make absolute commitments to cities, municipalities,
and/or other public service areas for not only the
construction of a project but its overall development.
This greatly enhances the credibility of the organization
as well as maintaining the flexibility to propose or
accept alternatives to the design quickly and effec-
tively.

In conclusion, the significant difference between
Walters Construction Management and the fragmented
approach is that the decisionmaking process in both the
pre-construction and construction phase is gquicker and
much more efficient in an organization such as Walters
Construction Management. Having all the participants for

a certain project under one roof makes the life of the
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project from conception to completion significantly
shorter and improves the quality of the finished project

to the tenant or owner.
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ADVANTAGES AND DISADVANTAGES OF
WALTERS CONSTRUCTION MANAGEMENT
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In interviews and conversations with several
members of the organizational structure of Walters
Construction Management, some distinct advantages and
disadvantages of the organization appeared.

A distinct advantage that appeared frequently was
that there was a more positive attitude towards the
customer and that commitments would be made and adhered
to. The majority of people felt that this was a great

advantage in enhancing Walters Construction Management's

credibility and was in conjunction with the B.L. Walters

Company policy of insuring the customer's satisfaction. fiﬁ
At times this could be a disadvantage. Because of the §§$
organization's feeling of responsibility, they could be ﬁik
abused by trying to make the customer happy at all costs. Ezg
Having to maintain the warrgnty can sometimes create the %Sg
feeling of jumping through hoops. Ef%

During good construction periods, the desire to jﬁi:

control the project in its entirety could be an advantage
because you have a varied selection of customers to
choose from. A disadvantage to maintaining complete
control is that a number of contractors don't want to
give up control to Walters Construction Management, 8o
they don't work for them. This is found more often

I-16

e

.................

_____ \‘._:_‘.:_......_ . A . -.. \-‘ AT “..’.‘P»'} .' .‘."\ A

.‘gx Y \LA;..:L‘L;LAL -LL\ PRI TR ';_.




AR A% A R MR

Pyt i A Baahe Sds St 4

H
4

w3
h";.::
during good construction periods. This could put a f{ﬁ
damper on the marketplace for Walters Construction RN
Management, creating a loss of consultants and a loss of &gj
N
~

a certain part of the market. During slow times in the

.
*a

construction field, this desire for control is not an

advantage, but it is not a big disadvantage.

GO B

One disadvantage is that it costs more to do
business. The continuity of the organization creates a ili
need for more supervisors to be kept on the payroll when
times are slow. In other organizations they would
release some supervisors, but at Walters Construction
Management they are retained. SRy

Having changes dealt with at a lower level in the

organization is a valuable advantage. If there is a

by

policy change affecting a project, because of the

~yc

Py
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informal chain of command within Walters Construction

-,
o
>

A

N
o

Management, it can be dealt with quickly and at the level

-
v

the change is having the most effect. The most distinc-
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tive advantage observed was that there was more teamwork

‘s
-

in the organization at Walters Construction Management.

The adversary relationship was minimal and it was
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could be resolved. The goal of Walters Construction

q observed that any adversities between certain departments

_ o,

Management is known by everybody and the teamwork needed

P

to achieve that goal is there. It is respected that when

or adverse construction occur, it is all kept within the

I1-17
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B.L. Walters Company organization. This enhances the
ability for problems to be solved expeditiously and
favorably to all parties involved.

In conclusion, based on my interviews and
personal observations, it was found that the advantages
of the Walters Construction Management organization
outtweighed the disadvantages. Various members of the
organization felt that the teamwork was favorable for a
successful project and that having a self-contained
organization where any number of problems from accounting
to design could be solved quickly and effectively, was

mandatory for a successful project.
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PART II - LEGAL AND CONTRACTUAL REQUIREMENTS

Walters Construction Management subcontracts a
major portion of their work and with this comes the
responsiblity to insure that they receive their specified
requirements.

This section will address the requirements of a
Construction Management firm as regards the bidding
process, contracts, job progress management, job cost
management, planning and scheduling, modifications, and
commercial issues. It will then address the practical
application of the aforementioned procedures. These
procedures will be documented with actual paperwork used

on the Bank of Westminster project.
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THEORETICAL APPLICATION

At the beginning of a project plans and specifi-
cations must be developed and approved for construction.
This requires that the engineering departments and the
designer be able to formally agree on a specific set of
plans that will fulfill the requirement; of the owner.
In conjunction with the plans, the various departments
will specify any restrictions or constraints that must be
included in the specifications.

Once the plans and specifications are approved
the Construction Management firm will enter the bidding
process. A letter of inquiry is sent out to various
subcontraciors to determine what contractors are inter-
ested in bidding on the project. It will describe when
the bids are to be invited, the general nature of the
project, what kind of bid is required, and when bids are
due.l Before the Construction Management firm or owner
solicits bids from any contractor he will perform exten-
sive background research on these contractors checking
their previous projects, their financial stability, and
other general information. Once the background research
is complete, the owner will send out invitations to bid.
The package will contain the plans and specifications,

the type of contract that will be used, the bid form, and
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the general conditions of the bid invitation. The sub-~
contractor is then required to assemble his bid.

Once the subcontractor assembles his bid, the

MOID . A AR 1A

owner and architect have 30 to 60 days to award the job.
At this time the owner and architect will discuss modi-

fications or changes with the two lowest bidders. In

these discussions a clear understanding of the agreements
must be reached. Once an agreement is reached the Notice
of Award is sent to the subcontractor. This authorizes
the subcontractor to start ordering long lead time items
and to start shop drawings. In the Notice of Award it is
stated that a formal contract will be forthcoming.

3 In the construction contract received by the
subcontractor the description of work, the description of
terms, a completion statement insuring the subcontractor
is going to provide the labor, material and equipment,
and any other general provisions deemed necessary by the
owner or his representative. This contract will also

stipulate how the subcontractor will be compensated for

the work, and have a project title and project number.

This form requires signatures, the subcontractor's

) license number, his Workmen's Compensation Insurance

Company, and his Personal Liability Insurance Company
with policy numbers and expiration dates.

Once the project is underway it must be insured
that the subcontractor does what was specified. Utiliz-

ing job progress management is one of the many factors
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the owner's representative on the project site must be
aware of.2 In a job progress report the subcontractor
will have his job broken into manageable activities and
easily understood schedules. A bar chart is easily
understood and has activity start and completion dates.
This is a widely used tool in understanding a project's
progress. The subcontractor, when placing his bid, can
set up his progress report based on the time constraints
set by the owner. To make this progress report work,
meetings must be established on a routine basis so the
owner is informed of the subcontractor's schedule. Daily
reports filed by the field supervisor will give an
account of what the subcontractor accomplished and if he
is on schedule. This owner's daily report can be compared
with the subcontractor's daily report for any discrepan-
cies. In the daily reports it will show who did what,
with how many crew members, and with what equipment and
material.

Along with the progress of the job, the project
can be managed with the daily, weekly, or monthly costs
of the job. The subcontractor and owner have agreed on
the subcontractor's costs and monitoring his costs will
help insure the owner and subcontractor know what is
being spent and for what. The project job cost sheet
should break down costs into material, equipment, labor,
and any other category the subcontractor or owner deems

necessary. This will simplify the subcontractor's requi-
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sition for payment. A change that has increased the
scope of the contract or a mistake in labor requirements
will eventually show up in the cost management forms.

The subcontractor can be awarded the job under
several different kinds of construction contracts. The
various contracts can be lump sum, cost-plus-fixed-fee or
percentage-fee, and guaranteed-maximum-plus-fixed-fee.3
Once the job has been awarded the subcontractor must take
steps to contact his material suppliers and contract for
the purchase of the material needed.4 A requirement by
the owner is a list of the material suppliers utilized by
the subcontractor and notification immediately if the
list changes.

To keep abreast of the construction costs the
owner and the subcontractor maintain a day to day record
of material costs and labor. The owner's representative
on the job can keep track of labor by daily or weekly
time cards submitted for approval. Copies of all
material requisitions that have been delivered should
also be brought through the ‘owner's field supervisor for
submittal to the accounting department. Along with the
time cards the field supervisor will fill out daily logs
of what occurred on the project, what work was acrom-
plished, crew size, equipment used, and any other valu-
able information. In the mechanical work it is extremely
important for the plumbing subcontractor to keep rec-rds

of the various pipe sizes that are used, valves and
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fittings, and the roughing for fixtures as well as the
finished fixtures. This will give the subcontractor an
idea of the progress of his job by the amount of material
in place and also keep check on any pilfering that can
occur.5

In the beginning of the project the subcontractor
should be advised as to the proper format for requisi-
tioning payment. The owner or architect must clearly
state what vouchers, payrolls, bills of lading, or other
material he should have; the legal requirements that must
be met; when the requisition must be ready; who must
approve it; and when to expect his money.6

Most contracts will stipulate that monthly requi-
sitionr be submitted. This helps the accounting depart-
ment maintain an active account of the cost for the
project. It also gives the owner some leverage if he is
not pleased with the progress and insures that inspec-
tions will be done at timely intervals, on the project by
his field supervisor before payment is authorized. When
a requisition is submitted dﬁcertain percent is retained
as a retainage fee. The sole purpose for this retainage
is to make sure the owner does not pay the full value
until all work is complete.7 This will act as an incen-
tive for the subcontractor to complete work that may be
in dispute.

During the course of a project change orders

occur. There are numerous reasons for change orders and
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usually can be no trouble if they are handled expedi-
tiously and properly. Some of the more frequent reaons
for change orders are changes due to additional work,
changes caused by errors in planning, changes in codes

creating extras, and extra compensation because of job

conditions.8

Changes due to additional work are caused by the
owner or architect wanting to change the type of work,
upgrade the quality of certain material, or make an
addition. Changes due to errors in planning might be
errors in dimensions or omitting an essential piece of
equipment. The subcontractor is responsible for knowing
the codes of his trade and should be aware of any changes
in the codes. Change of job conditions can be created by
the owner or architect being indecisive, the owner may
have financial trouble and slow the job down, or an
incompetent subcontractor can not accomplish what he
originally agreed on.

Whatever the reason for changes a procedure must
be established for processiﬁg these changes. Since the
changes or modifications will reflect what is happening
on the project site, the information must come from the
project site itself.9 A change order can occur at any
point of the total construction operation and should
include any specific information concerning the exact
area where this change originated and who initiated it.10

Prompt notice should be given to the Contractor, the
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Owner, and the Architect of any proposed changes. This
will give all the personnel involved the earliest notice
of any impending changes.

The authority to authorize changes or modifica-
tions will be with the owner or the architect or their
designated representatives, Therefore complete and
proper procedures for recording proposed changes or
modifications by the field supervisor are extremely
important. There must be complete information obtained
; from the field supervisor covering every step from the

initial suggestion of the change, to the estimation of

material and labor required for the change, the new
agreement between the owner and subcontractor, and the ;i;i
cancellation of the change or the incorporation of the 5£i§
change.11 Because of the various reasons for changes and
modifications a high priority should be to have a member

of the contracting organization examine the bidding docu-

ments from a contractual standpoint and determine where

changes may be adviseable.12

In conclusion, the’ object of any contracts ﬁﬁii
administrator is to see that problems are addressed
before they reach the construction site. Clear, concise
procedures for the contractors to follow when bidding for
a project and explicit guidelines on how to address any
problems once the project is started should be estab-
lished. Once the guidelines and rules are established
and understood by all parties concerned then a well

organized and properly run project can be expected.
11-8
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PRACTICAL APPLICATION

The practical application of legal and contrac-
tual requirements will be discussed utilizing one of the
subcontractors for the Bank of Westminster project.

Walters C.M. started their preliminary meetings
with the various engineering departments, architects, and
project manager for the Bank of Westminster as early as
March 1984. In these meetings preliminary designs were
examined and reviewed to alleviate any future construc-
tion or management problems. The past experiences of the
engineers and the project manager could help identify
problems in the design that will effect the construction

of the project.

When the plans and specifications were finalized
Walters C.M. sent out invitations for bids. Having dealt
with contractors or subcontractors in the past Walters
C.M. has a list of acceptable contractors and will notify
them of possible projects. During the preliminary design
meetings Walters C.M. had already been in touch with
various contractors and subcontractors explaining the
project and getting responses from interested contrac-

tors. Walters C.M. is a private organization and there-

' fore does not have to pick the lowest bidder or accept

the lowest bid. Having sent out a letter of inquiry
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Walters C.M. will receive a Bid Form from the various
contractors stating they have reviewed the plans, speci-

fications, and addenda prepared by the design firm hired

R

by Walters C.M.. It will give the name of the project,
the bid amount, and what they will accomplish. The bid ELL:

form will state the contractor will formalize the work ;jﬁi

with the signing of a written contract within ten days of
receiving a written "Notice of Award"”. See Appendix A, B

Fig. 1.

[P

Before Walters C.M. sends a "Notice of Award"
they will review the contractor's bid form to insure he ;ifi
received all of the addenda and review any exceptions or
changes the contractor made to what is specified. The
contractor and Walters C.M. will insure there is a clear S
understanding of the agreements before a "Notice of
Award" is sent. These agreements can be made over the
phone or in person, but proper documentation must be o
required. See Appendix A, Figure 2 for copies of phone E;??
bids that the plumbing subcontractor made deleting

certain items, revised prices and what was not included

on the original bid.
The "Notice of Award" is then sent to the

contractor, referencing the project by title and 1loca- P

i
i tion, for him to proceed based upon his proposal of the ;%iﬁ
dated bid form. The "Notice of Award" will give the ﬂ&
P

2
contractor authorization to start shop drawings and to f

order long lead time items. Within the "Notice of Award"

i I1-10
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is a committment that a formal contract is forthcoming.
% See Appendix A, Fig. 3.
: Walters C.M. requires that once the contractor
receives his "Notice of Award", a list of the material

suppliers that the contractor will be wutilizing is

submitted and if any changes to the list occur they will
be notified immediately. See Appendix A, Fig. 4.

Within 30 to 60 days Walters C.M. will send out a
: standard Subcontract Form for the subcontractor to
review. Their form is very similar to the American
Institute of Architects Document Al0l. It will contain :E¥§;
the date of agreement, who the agreement is made between, f}hg
the project name, the architect's name, and the provi- -

sions of the contract. This form will stipulate the work

to be accomplished and will provide standard provisions
on the back. Additional provisions may be added and
noted for the subcontractor's verification and approval.
As discussed in the Theoretical Application a Workmen's
Compensation Insurance Policy and a Personal Liability
Insurance Policy with policy numbers and expiration dates

appears on the bottom of the Standard Subcontract Form.

ke ) AN Y ooy
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See Appendix A, Fig. 6 and 7.
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One of the additional provisions Walters C.M.
added was provision 43 which addresses labor disputes on
the project. This provision requires that work be

continued on the project without delay. It was discussed

with the Project Manager on how access to the project
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would be handled in case of a picket or dispute. TwO -

entrances to the project would be authorized, one for the

picket lines and one for the subcontractors not in fﬁﬁ
dispute. ' ﬁ;ﬁ:
Up to this point Waltes C.M. practices the theo- ﬁi&
retical applications previously mentioned, but on this fﬂjm
project there is a definite lack in formal job progress ;;
management . The Field Supervisor monitors what is ;;;;

accomplished on a daily basis, but the lack of an
activity listing and a logic diagram creates difficulties
in accurately keeping track of the project's progress.
The bar chart is one tool that is being used, but the

extensive nature of construction and construction manage-

ment stipulates that more should be done. This bar chart

was created by Walters C.M. and does not have any input

from the subcontractor. To tell the subcontractor he is

L ARLSY

LAGA

behind or ahead of schedule is strictly Walters C.M.'s

interpretation.

Another tool monitoring the job progress of the

Bank of Westminster is the'daily logs submitted by the

Field Supervisor. See Appendix B. These logs give a day

by day account of what occurred on the project and what

the subcontractors accomplished. It gives updates of any

specific problems with weather, concrete received on the

job, and other general problems.

The logs will tell what

equipment was used, for how long, and why. This not only
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helps in monitoring the progress of the job, but is Eggﬁ
useable documentation for backcharging a subcontractor. éii

Walters C.M. has the capability to monitor the %&j

e
project progress and utilizes the computer on other ﬁ;ﬁ
projects. On the Bank of Westminster it must be assumed ;gi
that the smallness of the project plus the release of Ll?

certain employees created a void. RN

REGIl g b e on

Walters C.M. has the capabilities of inputing

activity listings and having a logic diagram created.

They also have the capabilities with this logic diagram

to establish resource leveling, scheduling, and cost
control. They utilize the PMS-II project management
system which is one of the most extensive project manage-
ment systems for a personal computer. See Appendix C.

In the area of job cost control Walters C.M.

again has extensive capabilities in this area. They

utilize the Estimax software which can give them 3 levels

Y

of cost for any project. Each level will have a break- k;g.

. -‘_:.:\‘-:
\i down of cost code, description, labor cost, material et
. ) ' 1: -‘:*.‘
} cost, subcontractors, totals; and dollar per square foot. P

B k. ;
g .
r

As the levels get more explicit a breakdown for quanti-
ties and units is also used. See Appendix A, Fig. 8.
But Walters C.M. doesn't utilize these tools on the Bank
} of Westminster project.

During the Bank of Westminster project problems
of a subcontractor not being able to accomplish part of

the work originally contracted for surfaced. This in

: 11-13
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turn created a modification to the original agreement.
Walters C.M.'s field supervisor was keeping track of the
subcontractor's progress and found he was getting behind
schedule. The project manager was notified and he in
turn got in touch with the subcontractor. The project
manager then offered to do a certain part of the work for
the subcontractor with Walters C.M. personnel. During
the conversation it was agreed what Walters C.M. would do
and the maximum amount it would cost the subcontractor.
This conversation was referenced by the project manager
when he sent a formal letter explaining what Walters C.M.
was going to do, how much it would cost the subcontrac-
tor, and that a formal Change Order to the contract or a
backcharge would be executed. See Appendix A, Fig. 9.

The notification of backcharge was the choice
made by Walters C.M. in dealing with this specific sub-
contractor. In the notification for backcharge is the
date, the project name, the subcontractor number which is
a key to what subcontractor it is and wh;t kind of work,
the cost code, and a descripﬁion of what exactly Walters
C.M. is charging the subcontractor for. See Appendix A,
Fig. 10.

After all the work agreed on is done by Walters
C.M. a Subcontract Backcharge form is filled out. See
Appendix D. The form will have the project name, the
subcontract number, the date it was finalized, the cost

code, and the notification date. It will describe what
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was done by Walters C.M. and the maximum backcharge total
agreed on referencing Appendix A, Fig. 9. Attached to
the Subcontract Backcharge would be Walters C.M.'s cost
distribution summaries, material/equipment invoices, and
payroll distribution sheets to substantiate the back-
charge. At the bottom is a summary of what money was
spent on labor and material. This was then subtracted
from the maximum allowable backcharge authorized. As you
can see by Appendix D Walters C.M. lost money o.n this
backcharge. An error in the estimate for the maximum
cost of this backcharge cost Walters (.M. $3,089.28.

In conclusion, Walters C.M. utilizes a number of
the theoretical approaches to construction management and
project control. But in the important areas of progress
management and cost management they are not utilizing the
tools available within their own organization. Again
this could be because of the release of certain people
and a lack of manpower to use these tools and also
because of the semall scope of the Bank of Westminster

project as compared to other’projects.
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NOTES

lLaurence E. Reiner, Handbook for Construction
Management (Englewood Cliffs, N.J.: Prentice-Hall, Inc.,
1972), p. 33.

21pid., p. 73.

Ibid., p. 40.
Ibid., p. 89.
Ibid., p. 923.

Ibid., p. 94.

"1pia., p. 95.

8mbia., p. 98.

9CIarence J. Douglas and Elmer L. Munger,
Construction Management (Englewood Cliffs, N.J.:
Prentice-Hall, Inc., 1969), p. 146.
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128amue1 P. Oppenheimer, Directing Construction for
a Profit (New York, N.Y.: McGraw Hill Book Co., 1971),
p. 204.
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PART IIIX

CONCLUSIONS

The original projected start date for the Bank
of Westminster project was to be in April 1984. However
the start date was slipped to July, 1984 due to design
related and owner induced delays.

The impact of the delay in starting 4did not
cause the anticipated negative effect from the weather.
It was originally thought that not having the building
enclosed by December, harsh weather conditions would be a
detrimental factor. But the weather has cooperated to
date and the enclosure of the building should be
completed by the end of 1984.

The organizational structure was found to be
very effective and maintained a well defined hierarchy.
This organizational structure encouraged lateral communi-
cation among the various departments within the organiza-
tion. The close proximity of the various departments was
very beneficial to the decision making process. This
close proximity also favored a positive and effective
team atmosphere. Changes in the plans or specifications
or errors in the plans and specifications could be worked
out expeditiously. The closeness encouraged a relaxed

atmosphere when dealing with peers or superiors and
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created effective group meetings for the day to day
problem solving.

The field management of the project was very
good and was the main reason for the project's progress.
The lack of practical construction management practices,
(i.e. logic diagrams, schedules, cost management)
hindered the management of this project. The ability of
the field management to keep the daily logs accurately
was a substantial reason for the home office not being
misinformed or the project being mis-managed. During a
problem with a subcontractor not being able to accomplish
the agreed work that he was contracted for, the accuracy
of the records kept in the field and forwarded to the
home office helped alleviate a more substantial loss of
money than was incurred.

Time schedules and deadlines that contractors
were held to were established from the barchart created
by management. The contractor can not be legally held to
these time constraints if he did not participate in their
creation. Establishing a logic diagram with the computer
capabilities available at the home office would have
maintained a tighter schedule and created substantial
documentation for contractor backcharges or change
orders. On the Bank of Westminster project the computer
capabilities available were not utilized to their poten-
tial and caused managerial difficulties. These difficul-

ties were only overcome by the abilities of the field

I11-2
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management and project management assigned to the
project.

During the evaluation of the pre-cast erection
timelapse film it was found that the crew siie for the
project was efficient and appropriate. The amount of
idle time during the pre-cast erection was minimal and
the supervision of the crew was adequate. The handling
of the precast pieces at times was redundant and could
have been more efficient, but the overall process was
good.

The brick veneer erection timelapse was also
evaluated and the crew size was sufficient. During one
established cycle the amount of idle time was s0o minimal
it didn't account for any time on the crew balance analy-
sis figure.

The evaluation of the activity 1listing, logic
diagram, scheduling, and resource availability and utili-
zation was hindered. The inability of management to
utilize the computer software capabilities available
created a gap in this report's analysis. A more concise
and clear understanding of how actual "real world"
management coincides with classroom management theory
would have been very helpful in the grasp of theoretical
techniques for students. The ability to study a project
gstep by step in theory and then to compare it with
reality would have helped close the gap between academia

and the real world of construction management.
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The usefulness of this report to students will

aa .

P

help differentiate between the theoreticzl appiication
taught in the classroom and what happens on an actual job

site. The students will understand that a project can be

D

planned and scrutinized theoretically but that intan-

SR Rt

- LTRSS
a s o e

gibles such as human factors in management, changes in

project priorities, or changes in personnel can not

In general the starting date slippage and the

always be accounted for in theory. The ability for
‘3 management to be flexible and to keep clear, concise
EE records is very important, but also management must be
%; able to deal with those intangibles in a practical and
ié professional manner. This report shows how the theoreti-
;E cal and practical application of construction management
%E coexisted on the Bank of Westminster project and what the
g deficiencies were.
¢
i

loss of some key personnel within the Walters C.M.

organization created a severe time factor in the comple-

ok
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tion of this report. The inability to follow this

construction project to its’ finish reduced the informa-

o
g

tion available for classroom study.
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PART 1IV PHOTOGRAPHS

In conjunction with this project, construction
photographs have been taken. The exact location from which
they were taken is shown on Figure 2 and description of each

view is given.

POSITION DESCRIPTION

1 View from far North-West
property line,

2 View from West side of
92nd Avenue service drive
cut out.

3 View from East. Side of
92nd Avenue service drive
cut out.

4 View of proposed North
elevation,

S View from far North-West
property line
(intersection of 92nd
Avenue and Sheridan
Boulevard).

6 View of proposed East
elevation from the far
side of Sheridan
Boulevard.

7 View from North side of
Sheridan Boulevard cut
out.

8 View of the proposed South

elevation of the Bank.

9 View of existing temporary
bank from North side of
Sheridan Boulevard cut
out.
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View of existing temporary
bank from fence line at
Sheridan Boulevard.

View of the site from far
Southern Corner.

View from center of
service drive of 5 + 00.

View of parking log from
South edge.

View from center of
service drive at 3 + 00,

View from center of entry
cutout to bank from
service drive at 2 + 85,

View of the proposed South
elevation of the bank.
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BID DOCUMENTS AND CONTRACT
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BID FORM v

T0: Walters Construction Management, Inc.
7951 East Maplewood Avenue, Suite 200
Englewood, Colorado 80111

Date: OAA‘J,W /?yfl

Having examined the plans and specifications (and addenda) prepared by:

RN
Merrick and Company D)
10855 tast Bethany Drive K . ‘

Denver, Colorado 80222

—— A -
and having familiarized ourselves with the site and job conditions, the R
Undersigned does hereby submit the following bid for [Furnishing and N

Installing] Hewwwiskmtar-tnty}-—tingeatthrrtmwty] for the following
classifications of work listed in the Invitation to Bid:

For Private Road Improvements, Hyland Office Park, Westminster, Colorado.

Qur. firm price bid 1s fn the amount of:

Upon receipt of "NOTICE OF AWARD" the Undersigned agrees to execute a formal
contract for the work within ten {10) days after receipt of such notice.

The Undersigned acknowledges receipt of Addenda: [, 4. =< 3 .
iy

The Undersigned has carefully checked all the sove figures and understands
the responsibility for any errors or omissions in making this proposal.

The Undersigned sccepts the conditions that any and all bids may be rejected.

QI D R

n Bid Forrm - 1
»
-_' -
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' .
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The Undersigned furiher agrees that this proposal shall not be withdrawn for a
period of thirty (30) calendar days after the closing time for receipt of
btds.

Respectfully submitted:

Py Ce.

Name U
' _ - /2,4/
8y Title
B ] ya "
Address 4 4

”~
Dated thls’? day ofﬂQ/‘u—(a , 1984,

SEAL (if Bidder is a Corporation)

| Bid Form - 2
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Per Plans and Specs. Yes No Taxes Included - State Yes

Including Addenda - No. Freight Allowed T Yes
Installed Yes

Including Alternates Yes No

DESCRIPTION
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PHONE BID o
o

PROJECTM___ o

NN
COMPANY %"’L e
8Y —_———— Time S
. s
Per Plans and Specs. Yes No Taxes Included - State Yes No ';-. .
Loca) es No Pt
Including Addenda - Ne. Freight Allowed es No S
Installed Yes No AN
Including Alternates Yes No “oa

DESCRIPTION AMOUNT
~ Loogrs”  ®l1Zax
Delofe 42 . / .
5 =
— A N // 7Dz
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[
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Rec'd By Lg”
COMPANY _ @é_;z__ Date
8y Time
PHONE
Per Plans and Specs. Yes No Taxes Included -~ State Yes No
Local Yes No
Including Addenda - No. Freight Allowed es No
Installed Yes No
Including Alternates Yes No
AMOUNT

DESCRIPTION
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July 17, 1984

Mr,
PLUMBING COMPANY

Re: Bank of Westminster
9191 Sheridan Blvd.
WCM Project #3700

Gentlemen:

Please let this letter serve 2as a Letter of Intent and Notice to
Proceed based upon your proposal of June 29, 1984 for Road Utilities
in the amount of $97,298 for the above referenced project.

A contract will be mailed to you in the near future for your sig-
nature. Please proceed with the ordering of any long lead items,
etc. as may be required. Also please proceed with shop drawings

as necessary. Please forward Certificates of Insurance to our
office when you return your signed contract.

Should you have questions please contact the undersigned.

Very truly yours,

0?7\‘ CONSTRUC}ION MANAGEMENT, INC.
(21

%;Jhn K. Fox,
Project Manager

JKF/3p1

4.

? WallersOM o™

981 Bant Maplowsos Avenus. Suite 300, Englewnod. Colorsen 80111, (303) T70-4300
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PROJECT: __Bank 9f Westminster

P WallersOM sy

7981 Esst Mapiewoots Avenus. Sunte 200, Englewood, Colorado 80111, (303) 170-4300

MATERIAL SUPPLIERS

Plumbing Company

SUBCONTRACTOR:

If not applicable, please indicate:

(Per Provision No. 35 of Subcontract)

CODE NO: 3710-2505__
DATE: _8-28-84

NAME OF MATERIAL SUPPLIER

ADDRESS

PHONE NO.

Waterworks Sales Co.

600 W. 48th Ave Denver 80216

292-6206

Carder Concrete Product]

8311 W, Carder Ct. Littleton 801

25 794-6303

Mobile Premix Concrete

534-3165

P.0. Box 5183 TA Denver 80217

Immediate notification in writing shall be made to the General
Contractor if any of the above suppliers are changed.

? T Signature
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» ABill LWatters Satey
- 7961 East Magioweod Avenue. Suits 200, Engiewood. Coloredo 80111, (303) 770-4300 L :
v R
|
' STANDARD SUBCONTRACT FORM
o provect o 3710 Coommo 2505
mvsAﬂlm,fNMMM@&M%a&uwmm - _Plumbing Company
wih prncipal office o - ——
rer Caited the ond Bikt L Waiters C L ne.. called the
WITNESSETH:
Thet the and the in of the mutual COveNnants hergn contarned hersby 8gree & loliows:
' SECTION 1. mm“nmmulmummw%u Mmmmhllmhm.ﬂ.a—mmm
accordance wih the genersl piere ang rr ompan - heratior known sa the schiiect and a3
Gencrived in Section 3 hereof tor P g R ocC.
hersingiter called the owner st
with st of the he Owner and the Contractor
SECTION 2 The provisions s8t 10rh UDON the rEvarse $ide Nereo!. 3r¢ hereby INCOTPOreted into 8NY Made 3 Part of this subcontract
N secvou:‘rno and he agree that the to be h and the work t0 be done by the oo n with
K jors and section cotea XAXXXXAXXXNXXX XX XX XX XXX XK KROHSX
- 1n Art1cle 16 of the Standard Form of Agreement Between Owner and Contractor dated August
.’ 1, 1984 as follows: _
1. Provide all necessary labor, materials and equipment required to perform the work which

includes but not necessarily limited to the following:

a. Approximately 1,005 LF of 12" D.I.P. water main including all valves, bends,
tees, thrust blocks, rodding, etc. as noted on the documents, fncluding the
relocation/adjustment of two (2) existing fire hydrants and the installation
of one (1) new fire hydrant all set properly to finish grade and one (1) 12"

n check valve., Twelve (12") inch wet tap is incliuded.

b. Approximately 1,492 LF of 8" PVC permanent sanitary sewer and approximately
93 LF of 4™ PVC temporary sanftary sewer fncluding all bends, wyes, etc.,
seven (7) precast manholes with poured concrete bLases, one (1) 8" sewer tap. ¢

c. Approximately 865 LF of 15" RCP storm sewer and approximately 30 LF of 18"
storm sewer including four (4) precast manholes with poured bases, three

(3) Type R 10 foot inlets, two (2) Type R 5 foot inlets, the removal and

i re-use of existing mterials.

) d. A1l excavation and backfill for the above work shall be by subcontractor and
shall be performed to the Soils Engineer's requirements.

A1 City, State, Federal and RTD taxes are included.
f. A1l work shall be performed as approved by the City of Westminster.

g. The cost of a1l overtime work for making the 12" water tap in Sheridan Blvd.
during a weekend night is included, in the amount of $1,300.00

h. The following shall be excluded from the work:

- 1. Development fees for sewer or water,
. 2. Payment and Performance bonds.
; 4
4
uc'nonn The subsentrecior agrees: Toi-Mwhm-nmmdo‘mhmwﬁmwm“mmn
Te e work 108N ARG, 10 COMDIGS (he SNtFe WOrk COVEred by this subCONMrect &0
mm“ww ang T™he “mummnmmmwmm“u
detauit of the general CoNrecitr, the Owner O ny Other SUBCONIrecIor.
CTION & IN CONSIDERATION WHEREOQSF, the cOntracior sgress 10 PaY he SuBCOMracIor. hnummmyg’wmmd
. goliers (§ !
-0 mmmma.um and ftor nmuvmmmmmmnnummm-wmwomod
_ - y %0 th Cuner aNE/0r the CwNner's Suthor egreed upon. Peymants
) bum-mmwmm Y D the Mormth and the Balence €0 Gays aftar COME NG oay ythe
- . Owner of sit work under this contract.
- . IN WITNESS WHEREOP, 1he partins herete have this agr for i hoire, NG ENNIgNS. ON the S8y
.- NG your Arst SBeve wren.
: ATTRST:
!, - :'. - Subsoriractor's Liceree No.
- Shic fonpg3mRod 3-1-85 /BLUMBING COMPANY,
W.C. Insurance Co. Poi. No. Sxpwes  Subconrdiciar.
" cﬂ”""_\!nh L Irs. (.n. D-/-pe o
- P L inewance Co. Poi Ne. Eaores f
;-. Thie M
. wemot) 1o
o - - - - FIG. 5 .
N L A-8
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4 MTIONAL PRUVISIUNS UF SUBCUN' LI

THE SUBCONTRACTOR AND TME CONTRACTOR AGREE THAT THE FOLLOWING PROVISIONS SMALL BE A PART OF THEIR CONTRACT

1 rn.w-.q".w“mu-w-whnnlmonuolm "man for a o) times) shail be deemed to meen the
10 thg wort 308cr1DEd In SECHON 1 Of this SUBCONTr BCt. 10QEtNEr with Bk the Drovisona, general condstions.
plans. o Mwmlmlwluvﬁoﬂnwm-n

2 The wn:o'mw Sgrom 10 furmgh ot Mmateriel &nd 10 Periorm Bl WOTR FEGUIEY by this SUDCONtraCt Sirictly 1 ac~Ordance with (e Qenevsl contract

3 Insofer s the of e goner gl G0 N0t CONMICT With SPECIIC DrOvVISIONS NMrenn CONMNed. INEY Bnd $8CH Of them are Neveby INCONPO! Bted into
hes SUDCONITECT B8 Rully an H COMEIEINlY fawriien Reres The SUDCONITACIOr 8Q1eEs TRt he wiil 30 DETfOTmM s sQreement a8 nat (0 v € SNy t@rM covenant or
con@iton of sa:d gener sl contrect The otthe BCIOf NArUNUe! IOWArds the CONLYACION Ahal i the Sama a3 (NA1 01 INS CONITACIO 1OWAI O LNG Owiar
Unoer 88:d QENeral COMYect and ol the tothe N8l DO the $ame 23 tNBI Of IhE Owner LowS! OS 1N CONtraCIOr Unger

Sasd QENEral CoMract.

4 The subcontractor shel suteed 18 e contractor’s ofcs on or betors the __TWeNty Fifth (ZSth)lvdnchm requIhon tor oeyment
mmwmuwmﬂbnmﬁ d“mmm:'wmd 1tsma -uu--mw
payment may be withheid for 3C deye sdthonal coNract i payadie ol e O tive contractor Jn?a’smco(’p {ow-crﬁ ? must be

“ by writtens o e " Legel right of action shall be n errerson Loun olora

5 The WAth SUCH DErTLAl r@I 88305 BNT wiivers 01 en and CLMNS 11OM Nis MALENal MEN and CrACiOrs &% (e CONtracior May
mwulmmlommummmuwa-m and hng reiesses 410 wavers Of Len and rekesss Of &il CHMY ot the (1me Of hngl DEymMent On (Mg
subcontract

8 The subcontractor shalt fareaph, nm n 1he COMracKY Swom SMJEviLs from time 10 e, which Shalt siatle e orto aus.
pEd. ana BNy OINYr intor Choary Qlthe BCLOY. INSOIAT 83 L THIA108 10 LADO! ANT MBLENS furnisned and (O Be furnsned
uUnder 13 SUDCONTPECt. ANd the CORFBCIDr Mey luc mn S10DS &3 N MAY GEET™ AGCEISATY 1O DFOLEC Mimael BQaNSt ARy CIlNY If a1 ny Lime the CONTACIOr SnEH
mat the 0 M OPIMON UNSALSIACIOrY the SUDCDNI SCIOr SNAII turrish SahslactOry SBCUily 10 1he CONtIRCION
within Three GaYS Alter weien AORCE 10 Nl (gat KNGwn mm BNA 10 GHBUT O AIMIMNG $810 SECUrTY tE CONMIACIO! BRRH NBVE ING ODLIGN 10 CANCE! 3 CONITEC) In
case Of 3UCh CANCEI anon the rghis of The COMIECIor Shall DO the Same 83 |f e SWOCONIIACION NG {BNGd 10 PEriorm thig CONIRCT M whote OF 'n DN
7 The termy of payment sroving Revesn SRl AO! MEk § % INCLMDENt O the ‘o make N BN AMOUNt thEt wouid ACt Ieave 8 suThciant balance to
COver 1he retaned Percentage ISPNthe wilh gn AMOuUM 0 satisly 8l OOkGs ot the 107 18DOY. MBIOTIBIS. @IC . 1urnished OF 10 DS hurnishea by
e unGer Ihig Subconrect
B The sudContractor sgrest Iat Movugs for the per of thug. shall be heid 1n trust and used hrst (0f 1BDOr BN MAtENals eNtering 1O thes
wort 8nd SM0 MOMES SNl ROt B Gwerd 10 awsly of the on other contracts
9 The subcontractor sgremm 19 Ssalact (e Owner and COMraciorn lqnn-l aH Costs Or ctasms lof tranSDOTtENON. rngt and e1press. ON Men matensls and
SQUIPMant 10 eNa/Or irom the [h. and fer ast other with hes work. 8nd tO preday the IraNSPONSNON Charges on BN Matengis. #1C .
shwpped -
10 The of ®8008 DrENCHDEA It the QENrS! CONITACT Of the SCBIE Prescribed Dy 18w 11 Case the general CONract provides no
auch cale !t the nmm“--n TO80ECH 10 DOrtOrmM the COVENaNnts CONtIINGG N MNis DIFEGrapn. the CONIFACIOT shall have the OPLION 10 CANCE! thg
orthwnth AN SN (N0 Qenersl CONracT shalt e ™ [ the sctor end . GRCOD! 88 Otherw:se
sxprossty uvvmo NOrew in AP Gomnl SRell the BUDCOMITACIO? DAY SNY WEQE 1N SACESS Of (NSl BUINONISO UNAS f9CerEl wage Or selary reguistions
11 Therghte oy o 088 trom, 0. end trom. the work Reren Contracted. and the subcontract
pneo shakt be s 9y Oelere 9 wiih ety change. . B0 or . the actor wil lwgs 0bIgN written UINQNZatION trom
. whwen SMOunt by which the il b acy any The SNBII Rive nO SealNgS wiih the guner or Mis
momoa 1GDrenenialves w g 9os. ontres of "n with ttus work. bul must deal onty with the comtractor
12 SubCONECIOr SYress 1 femmh bond to 1t 0 romn ang further 8grees to carry and pav (Or WOTHMEN § COMPENSBLGR MG PUDIC
Wabeiety with He shatl a0 Carry property e Shalt lurnsh the contractor
mmmmdnmwummunw-muu
13, The subcontracior sgrem W sl does m 2CCeDt Nkt and saciutwe habeity for the pay of any and il L OF taxes Ko uNemMpIoYITent
NSUrENCe aNG/Of Okt 3Qe [} . nOw Of ter 1MPOSEC Dy the QOVErnmMent of the Lin:ted Siates. an0/0f Dy ING QOVINAmen- C* any
ma|wnwol|mum_-anmtlwm'qumuuw Daed to ved by the BCLO7 OF wor
SOrformed unoer the terme of Pug SubcBRrect.
14 The subcOntrector shatt msie 8l oQuIPment and Mmatenals 10 be used in the of thy ] Oy the CONractor prowiging the
HNBOOTISHION COBLY 3% NOt NCTUENNE By 35 GOMNG. 1t 16 SDFERS!Y SQFEed NN IR CHMISr 50 deRgNated Shuil be the sgent f the SUDCONTECIor 8vd nO! the agent Of the
contractar

15, This subcontract 1ohes Gressdanee over eny end il . and orel agr made Pnor 1o the dete hereo!
1. The - gos. "e, 1o date
17 The subtontracior shall Aut Sub- or SRGIQN GNY POFIOR Of Tv SUDCOMTACT WHINCAs the whitten COnant Of the Hirst had and

18, SuUBCONACIOr Shall Aet SEBPR. 6 SREMEL 10 EBMGN iN BNy MENNEr B BNy 1Me Bny fUNGE BCCTUSD OF 10 BCCIUD UNRGEY IS CONTBCT WIROUL WITien CoNsent of
COMracton. N0 1O BUCH S0tagnmenl SR By ISnging ON COMTECIOr UNleEs and LNTH SCCEDINT 1 writing by CONtractor

19 The > s work. and the 3gversi Darts INeAB0! B SUCH iMes NG 1M SUCH OraeY &S BC0° ,whnolu
same L ol ey of the 9 Sv0M arvy Ogi By N the of the a5 awhole The
he for any love. g Dy e CONITBCIOT WAICH 13 U 10 SUDCONTECTT B fBikure 1O UBirver any nnuu m-l.nd.-nmmn
o1 0 pr y portorm any -mmnmmummummwn 0F 10 properiy parform any term,
nivs 6CT. Or which ot any ol the wdn-wwlmmumoeomrmoﬂuhvmwwm
mmm--umnuu-—w umwmmmmhmw-m iy whol® OF = Dart, Of 13118 10 DETOrm Ny tOTM COVEN M Or cONGT ION
n e may upon two (2) Gays written PONCE O Iha SUDOOMIECION § 1831 ANOWN 80U 955. (aRE BNY HEDS NE JEOME §Ov 32D.8 10
sacure Y labor or » OF OthOrwIBe. BNnd May take Over s Of the SUDCONTECION S SQUIPMENt. MateriBis. S1C.. ANd MAY Drosecule the work ta
n cane the Y for proper &11he work sH mones halt b trom

PrICe heren S1810Q. SNG I SUCH CUPEREIUTeS SRCAST The AMOUM CINENWILE QUE 10 TNE SUBCOMTECION MreUNGer he SUDCONIECIOT SGraee Lo DBY K0 INS CONMTaCTor On
Gemand the full amount of SUCh RIS PSS! WAth NErest therson &t the 1EMe 0f Six per CONt Per SANUM, Untsl Pesd

20 The subcontrector shull gremgily amend and Mmake QOO vy iy aNG/Or tommm-mmme'mum
and/or o theer Shouid he retuse Of negiect 10 Proceed st
and/or aher » —unnwmummumuwulmmnwwnmunmlnmurmumnnmmm

of the Ang he 20ress to Pay (0 the CONtractor on demand sny and el loss and/or g or Oy the

mmmm‘.mwwm thereon &t the rate of six ber cent per annum. unti paxd

il 7mnw~mmmmmmmmwmmmmnunmmumwumdm-mmmmﬂm
thorewith 8l sy tvme pror 10 thereo! wnmm«mm-mwmwwuummwmdwmum
Proveons of Section 25 hereot. W Sy “ay aely. The shat the tor any 9 OF OIREY GEMEQS 1D GINST WOrk OF
ot by the = the of Pwe

2. Hine work s wOTh 18 10 DO SOPNEG Or atfixed s yor wrrtten of smg
ohall be given 10 the no wilf be grven (0 Cigims for esire or L4

a e 890 8heds. wark shope and offices Y 7 e D oftrws . and
Shait ramove same and ughty CIoen he o the ' of 1he work ;

24 The subcontractor shall IR P SNg rEmove from the Sin as GIrscted Dy the Comtractor. S rubBISh SN GAbNE resuting oM g wark ANo he SheJ Clean up i
the satsiachion of the inepecter, ol Gt reass. Marta. otc.. hm-ummmmm—n& de00Mted Or PIACHd tNereon a8 § reault Of the SRecuhon Of this

Hine periorm this 9 the NNt NG POWEr 10 Proceed with sadt

and the mhmwmmwduwmmuwmnmmm
mnn-mwumnmnuudmuMMwmnmnnm

8 e - agr baen the of he generst 0 carvy " nek fire of his L"
vaue, 10 1h0 Satent (hat SUCH WeuraNnae it 0BrMed by the genersl on the g it have an
mmm|mmamv—-nmummuumw Y upon the gern o carry any in for the
Senefit o the subCONtTactor Subesnasier 59rees Mo will MaSUMg the © " ek ® » lorcs.
lnmmmm-mmmhm ' righ ol mwwm mmmwhwm for the
Surpoes ot of thg price -] hor, orany
mmun&bdwh—d“nmmhmn-mnnmm
N T™e shest [ towm, "G, Cuts. NE., requ wit -—mmmolmmm
rolave mm of tws " with the ofthe 08 ang AN costs on ond o oy
he suBCONracto: shel be el by hum
14 'nmmn"u sones. ] . otc.. 88 o by the
20 iine 0 ML Mizer OF ARy KN STUIDMENt. OF 108 WIS, §AS. SIECINCHY. WEEY. S1C. N AGFERT POS ¥ witing Must
hmnmwum.mmnmw.m
25. 11 ot arvy me eny b arten e =g e with regard 10 eny mett vmmnmmmmﬂ
partes ot y ot 07 whweh the owner or A ) o’ OUCKR 10 1ha 0f BOTA POrHs hereto then
he written orders of the [ L] Yversy Sha oy atthg end of the . NG DOIOre hAB! SRTHEMENT 19 MAde DEtween
e g the Tha nees of the . Ihen »n effect shal govern
0 The ond Owner Hom ey ipikty ) y s fo0s, costy foror oteny
o OF UBSY I T PErio of pwe 9 1New ues Dy the owner
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31 The subconw acter Shal Aot DIECE ON The wors ARy SQMDMEN Of wMCh RE 1) NOI S0I OWASS LGS MO ODINNE WIHIGN DOrMUBMON HHOM the COfBCtor

32 whenigsoronv e wyine oQreen to # Materi witROUL waSIS AT 89088 10 DBy 101 Ay M 8ier 18l fuINea Or
Gamages on account of o Uniess $1810G. wnen - oy S8/ME 38 DO DEIverad 10 (NG CUrD e Of the
wch shel 'r“" ot ueed Gady Shall DS rEDOTIRd (0 CONIrACION 3 SUPENINIGNTIONI. SNd OMDtY SACKS DUNEEY SNd PMCed »
9
COMIactor § warehouts.
13 The gren® 10 the RSBl BELOM Wil CONLrECION § SUDBNMENASNT I ChE/QE SNd IUMNGr BYTENE 10 1EMTvE 7Y WOKK MEN HIMEiotoly
Mgt are not Y. or
34 i1 1N grOpICt 1§ QUTErTIEnt OF QOVErTWREN Bd. 1 1§ SO7ERC LRt 811 rEQUIrSMENTS wilh regard 10 1ADO! PFIONTY MANIMUM NOWrS Of 1ADO! ICHIN Of weges 10 &N
Siied. 00M-garied NG Whiing wWOrkmen. Snd the method Of pay or any Other =il Do tuihlieg
Everytrung ol e - e - tq thes
Any ang s ol by the gor will Do A on
38 Each on glorm by the a kst ot 8l subc '8 SUPDNEN Of aDOY SN M BENats Whose GUOLSIONS he Nas Useg
" the DrEpSrBtion ol Ma Il SNY BROES SETWCEs N to use n of the project
% The LY ) UNOr The Lerme Of 1119 CONTECT. NOtwItRELENGING INE 18CT IR TN CONIPRCION rEBOnves ThE NG 10 SUDSNVIes the

WOrt and 10 make SUQOINEONS relEhve 10 the SHIBIACIOTY COMDItOn Mereo!
37 Twme « of the sesnce of Ywa contratt.

N T™e haraby [ et Mo 3. ond el COMDIY 10 e COUrSe Of i COMIECI with 81l O0eval lgw 31818 law ANd BODLCIDIG COUNTY
ro8ng 10 Salety 800 healn waQe Bnd FOur Laws. SLALE 809 NG UMS 18208 BG4I 86C:M4 AN ITENSDONBLION LeRES 1OC Al
DuHaINg 8N 10mMNG COON and leewre Q 1A%Ee. ana anvy hing of penaity aQunathe caused by gone by the
Shal! DS DB Dy e UDCONNECI.
wbcon Neseby Sgress 10 Guiend Bl its Own COBL 8nd 10 y and noig the 113 8GENTS nd SMPIOYEEs rOM By Snd il liabrkty
Ova.lﬂs Iou::‘:m " . coused g rectly Of INNECHly HrOM Of CONNECTET wih tNE DOrTOrMaNnce Of 1R SOr EEMENt I1TEEOECTve O
"~ OF any Of 13 8gENtS. SMDIOYeRs

WRGLNEr SUCH habiiy SOMEQIS IBEBES. CLONME SNG/OF F1DENSEE Wer e SCTUBHY OF 80gadly Caused N Ihe negLig:
OF ONEr JUDCONITECIONS. SNCOPtng Only SuCh haleitty GOMSQES. IOS38S. Clesm ANG S200N348 83 SNBH N Eve DESN OCCEHONSA DY NG 504 NEGHOENCS Of ING CONIECLOr ny
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40.  Athough arewn by the COMECINr. Fug S0TSEment Shal. 1 the svent of eny over its g or e D oty and ”na
ABher MOre strongly 1OF Or AQEIN SN DAY

41. Nothwithstanding all other provisions of this subcontract, Subcontractor agrees to
submit partial payment requests in such form and copy as Contractor may require, and to
deliver same to Comtractor's general office by the twenty-fifth (25th) day of the month.
Subcontractor agrees that his monthly partial payment request will include only work and
materials in place or delivered to the site or stored off-site under conditions satis-
factory to the Contractor prior to the last day of the month. Monthly partial payments
are due not later than thirty (30) days after due date for partial payment requests and
shall be made within five (5) days of receipt of payment from the Owner. When final
payment is due, Subcontractor shall submit invoice for final payment, clearly marked
"Final Payment”.

42. Subcontractor shall be responsible for clean-up of rubbish and debris resulting
from his work on a datly basis, all as verbally directed by the general contractor.

43.  Subcontractor agrees that, in the event of any picket or other form of labor
dispute at the comstruction site, whether that dispute or picket is in connection with
the Contractor, Subcontractor, or any other contractor or subcontractor on this con-
struction site, Subcontractor will continue to perform the work required herein without
interruption or delay. In the event Subcontractor fails to continue the performance
of the work included herein, without interruption or delay, because of such picket or
other form of labor dispute, the rights aceorded the Contractor by Provision #19
elsewhere herein shall apply.
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. PRCOUCER THIS CENTIFCATE 18 SSUED AS A MATTER OF INFORMATION OMLY AMD COMPERS D
] - MO RIGNTS UPONM THE CERTIRCATE HOLOSA. T/l CERTIMCATE DORS MOT AMBOD.
~ The Linden Company R‘ - EXTEND OR ALTER THE COVERAGE AFFORDED BY T™E POLICIRS SELOW.
10 Lakeslde Lane, n09 1ECEI\/E
Denver, COlorado 80212 = COMPANIES AFFORDING COVERAGE
JUL 24 P9 [come
N ) oo LETTER Transportation lnsurance Co.
. Dovors <ot L - COMPANY [
NSURED eI TT | ASTTER Ranger Insurance Company
l wnne  Plumbing Company COMPANY
- LETTER
7. s D
- ol
' TS 18 TO CERTWY T POLICIES OF INBURANCE LISTED SELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLIC' TED.
NO' ANY AEQUIREMENT, TERM OR CONDITION OF AMY CONTRACT OR OTHEA DOCUMENT WITH AESPECT TO WHICH THIS CERTIFICATE MAY
SH ISSUED OR MAY PERTAIN, THE SISURANCE AFFORDED BY THE POLICIES DESCRIBED HEREN (8 SUSJECT TO ALL THE TEAMS, EXCLUSIONS, AND COND-
UABIUTY TS N THOUSANDS
.CTOR TYPE OF MBURANCE POUCY NUMBER Wm “er““ =5 AGGREGATE
GENERAL UABRITY ao-.': s 500 $ 500
X | cowmeent TBP042093546 B/1/83  [9/1/84
x | measEvoreMnOS PROPERTY 250 250
loamae | $ S
I PRt b o
X | PRODUCTSCOMPLETED OPERATIONS
. [ X 1o
X | CONTRACTUAL Couseeen | $ $
A : X | *OEPEMOENT CONTRACTONS
. x X | GADAD FORM PROPENTY OAMAGE
; X | PO, samY PeRsONAL Ry (§ 500
‘ ! - Mo | 250
) < X | awv im0 BUADL2093577 P/1/83 9/1/84
X | ALL OWNED ALTDS (P PASS ) Y .
: % | A owe wrros (FF7, 1) PER o 500
X | MRED AUTOS n.an‘uu
X | MON-OWNED AUTOS s 500 piasT 4Py '
GAMGE LARLITY warm_ls i
X EXCESS UABRLITY .
l X ] e o Yo Be Determined 7/1784  |1/1/85  [Sheeeo|$ 1000 |$ 1000
g OTHER THAN UMBRELLA FORM
; . STATUTORY
WORKERS' COMPENSATION s TEACH ACGIOENT)
o $ TOISEASE POLCY LWAT)
SHPLOTENS' LiABRITY s TORSEASE £ACH EMPLOYEE:
)
.I DESCWPTION OF OPERATIONSA.OCATIONSIVEMCLEM/SPECIAL ITEMS
3 . Bank of Westminster 2
. = SHOULD ANY OF THE ABOVE POLICIES BE CANCELLED BEPORE THE EX-
- ) Walters C.M. PIAATION DATR THERSOP. THE ISSUINQG COMPANY WILL ENOEAVOR TO
. 7951 East Maplewood Ave., Sulte 200 Y Aot T Gk B NI oL R D CRLIRATION O LAY
. Englewood, Colorsdo 80111 OF ANY IGND UPON THE COMPANY, ITY AGENTS OR AEPRESENTATIVES.
: AUTHORZED REPRESENTA : .
)
3 ",
b
T s
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‘ . CERTIFICATE OF INSURANCE
] issued by the
) STATE COMPENSATION INSURANCE FUND % E
950 BRUADWAY '
DENVER, COLORAOL BU2US &) /4y
DENVER PuJdwé: (303) B66-2658 v,% $81F o~
: Sanee 1

I TO WHOM IT MAY CONCERN:
: This is to certify that this department has issued a Standard Workmen's Compensation and Employer’s

3 Liability Policy ss described below covering the fisbility imposed upon subject employers by the Work-

men’s Compensation Act of Colorado, ssid policy being in good standing as of this date.

POLICY WuhLLK: 055 -0 AUGUST 23, 1984

L SEERT ..,
.

POLICY PERIUWL: JULY 1, 1984 to JULY 1, 1985

INSURL D PUMBING CO

LATE OF UKiulwAL ISSVE: AUGUST 9, 1968

QUARTERLY ADRJUSTMENT

ae¢  FOR AULIVTIONAL COPIEDe THI3 CERTIFICATE WAY BWE REPRIVYCEV.

All policies are subject to the following provision of the Workmaen’s Compsnsation Act with respect to
cancslistion:

S, L

4

v dede tp ts

Section 8-54-114. 1f any employer shall be in arrears for more than twenty days in any payment required
to be made by him to the State Compensation insurance Fund as provided by this Act, he shall by virtue
of such arrsngement be in default of such payment and any policy issued to him by said Fund shall there-
upon be cancsiled without notice as of the sffective date or renewsl date of said policy.

I STATE COMPENSATION INSURANCE FUND

- Lo topes

QIUGIPT FuUNM #LZOT7 Q7~19~34

Loa o 80, 009
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Walters CM BUDGET COST ESTIMATE Froj # B844-0000 {
A Bill L. Walters Company CitiCorp Diners Club SC FT 250, 000 R
7951 E. Maplewood Av., #200 Denver, Colorado 09/24/84 RENEEN
Englewcod, Colorado B0111% By: JRM ?/28/84 Level 1 Report
Code Description Labor Material Subs/oth To+al $/5F

«1 ARCHITECTURAL/STRUCTURAL 7692728 7,692,728 30.77

.2 MECHANICAL SYSTEMS 3498150 3,498,150 13.99

.3 ELECTRICAL SYSTEMS 2972900 2,972,900 11.89

.4 SPECIAL SYSTEMS

.5 SPECIAL EQUIPMENT

.4 SPECIAL FINISHES Z,L“ﬂ

.7 SITEWORK/UTILITIES 1372340 1,372,340  5.49
.8 GENERAL CONDITIONS BOSZ69 BOS,269  3.22 e el
{
.9 DESIGN OVERHEAD 1360000 1,360,000 S.44 o
1.0 PERFORMANCE BOND 78057 78, 057 .71
1.1 DESIGN/BUILD FEE 450000 450,000 1.80
Project Total 18279444 18,229,444 72.92
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r Walters CM BUDGET COST ESTIMATE Proj # 844-0000 -
A Bill L. Walters Company CitiCorp Diners Club s FT 250,000 nfu
7951 E. Maplewood Av., #200 Denver, Colorado 09/24/84 -
- Englewood, Colorado 80111 By: JRM Qr28/84 Level 2 Report T
r Code Description Labor Material Subs/oth Total $/SF ‘1i;
r .1 ARCHITECTURAL/STRUCTURAL oo
P .101 Clear at Building 058352 205,857 1.22 .
- .102 Foundation System 342764 342,744 1.37
. 103 Structural System 2274770 2,274,770 .10 e
.104 Sl ab-0n-Ground 247034 247,074 .99 O
- .105 Roofing System 296367 296,367 1.19
.106 Exterior Walls 1589940 1,589,940 &.36 [
.107 Vertical Circulation 276500 236,500 .95
- .108 Interior Walla 625669 625, 669 2,580
.109 Floor Finishes 1160818 1,160,818 4.64
.110 Ceiling Finishes 298240 298, 240 1.19
-~ .111 Wall & Column Finishes 185844 185, 844 .74 .
.112 Specialty Items 128970 128,970 .52 e
-~ TOTAL 7692728 7,692,728 I0.77
- <2 MECHANICAL SYSTEMS S
«201 Heating, Vent & A.C. 29710%0 2,971, 0S¢ 11,48 "
s «202 Plumbing System 250200 350, 200 1.40 5';;
.203 Fire Protection System 226900 226,900 .91 =
+204 Control System Fo e
- .205 Special Mechanical e
« 206 Temporary Heating
- TOTAL 3498150 Z,498,150 13.99
- .3 ELECTRICAL SYSTEMS

+ 301 Fixtures & Lamps
- 302 Circuits & Devices
<303 Main Feeders & Secondary
. 304 Switchgear & Transformer
+305 Special Electrical
. 3046 Temporary Electrical

~ . 307 Electrical Complete 2972900 2,972,900 11.8%9
TOTAL 2972900 2,972,900 11.89
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‘ - Walters CM BUDGET COST ESTIMATE Froj # 844-0000
', A Bill L. Walters Company CitiCorp Dinera Club SO FT 250,000
7951 E. Maplewood Av., #200 Denver, Colorado N9/24/84
- gEnglewood, Colorado 80111 By: JRM 9/28/84 lLevel I Report
. - AC Description Quan. UN Labor Material Subs/aoth Total
N .101 Clear at Building
- Clear&Grub @ Bldg. 2000.00 CY .50 1,000
Mass Bldg. Excav. 26000,.00 CY 2.50 65, DOV
N Grade Beam Excav. 2100.00 CY 4,00 8,400
o Elev. Pit Excav. 60.00 CY 8.00 480
R - Column Cap Excav. cy
. Backfill & Compact 11394.00 CY 8. 50 96.847
al 4Ft. Struct. Fill 15852.00 CY 6.00 95,112
: - Soil Investigation
Compaction Tests 20.00 EA 150.00 Z.000
Perimeter Drainage 2000.00 LF 16.00 32,000
Under Floor Drain LF -
N Clean Walks/Street 1.00 LS 1200.00 1,200
i Cooling Tower Sump 192.00 CY 8.00 1.8576
E Reces"d.Chiller Rm 510,00 CvY 2.50 1,27%
) TOTAL 305852 30%,852
.102 Foundation System
e 18" Drilled Fiers 16.00 EA 700.00 11,200
h 30" Drilled Plers 138.00 EA 1050.00 165,900
36" Drilled Piers EA
N Pilasters @ Wall T8.00 EA 300,00 17,400
' Pier Caps EA
g - Equip. Curbs 3500.00 Sf $.00 17.500
- Grade Beams 7200,00 SF 11.50 82,800
. 3 Sumo Pits 1.00 EA 500.00 500
- Cooling Tower Sump 600.00 SF 11.50 6,900
E Elevator Pits 467.00 SF 11.50 5,371
: Waterproofing 20200,.00 SF .60 12,120
) . Perim. Insulation 1240.00 SF .80 1,008
Winter Protection 1.00 LS 12000, DO 12, 000
N Cool Tower Fndn. 130.00 SF 11.%50 1,495
R Generator Pad 1200,00 SF .75 4,500
- Transformer Pad 72.00 SF 3.75 270
. Concrete Testing 1.00 LS 2000.00 2,000
- Pier Inspection 3.00 WK 600, 00 1,800
- TOTAL T42764 T42,7648
= - .103 Structural System
— Structural Steel 1000,00 TN 1050.00 1,050,000
o
. 3
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August 15, 1984

Plumbing Company

Re: Private Road Improvements
Hyland Office Park

Dear Tom:

This is to confirm our telephone conversations regarding Walters CM
personne] performing work on the storm inlets (5 each) and the storm
drain RCP.

As per our discussion of August 10, 1984 Walters CM shall construct
the 10 ft. and 5 ft. inlets. The manhole rings, ladder rungs and -
grates will be provided by and installed by Walters CM.
Excavation and backfi1l shail be by . The amount charged
to for this work shall be cost of the work plus 7% and
shall in no case exceed $2,016.00 per each.

The storm drain 1ine RCP shall be {nstalled with our laborers at an
hourly rate of $11.70, $12.35, and $13.33 which includes all payroll
taxes, etc. All equipment and material for this portion of the work
shall be provided by Plumbing.

Upon Completion of the work, a Change Order to your contract or a
Backcharge will be executed to finalize this agreement.

Should you have questions, please contact the undersigned.

Very truly yours,
)? NS yHANAGErENT. INC.
4 ) y
/e

J Jg/

ohn K. Fox,
Project Manager

JKF/3p1
cc: 3700-3710 I

? WallersOM 2o
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Avsnngn, Bt 50, Colarage 50111, 30 770-4300

NOTIFICATION OF BACKCHARGE

Private Road Improvement
SUBCONTRACTOR: . Date _3-27-84 _ Project 2 Hyland Office Park

Plumbing Company Subcontract Date 8-27-84

e e Subcontract # _3719-2505

_ _— Backcharge Cost Code __ 13000

Cost Code Description _Utilities

Gentiemen:

Under the terms of the above referenced subcontract agreement, Paragraphs 19, 21, & 24, Walters CM is exercising its
right and proceeding with the following work:

Per mutual agreement of both parties - Barnekow Construction will provide P & H trackad

backhoe for the purpose of excavating the water and sewer lines for Plumbing.

The cost of S60 per hour standard rate shall be deducted from the Contract for all

tickets signed by Hatters CM and Plumbinn,

The above work is being completed 6n a time & material basis. Upon completion, a formal backcharge to your
wbcom’r"act will be issued. 'l’ho backcharge will be supported with documented costs.
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PMS-II —
A Mainframe Cntlcal Path Project Management System on a Microcomputer

THE PROBLEM:

What do you do when . . .?
The president of your company just assigned you the responsibility of managing
the development of a new product that requires:

Market verification
Design feasibility
Reliability certification
Production facility design
Pilot production run
Conceptual design
Prototype development
Test marketing

Facility construction

And you are expected to present a plan from beginning to end at the Board of
Directors meeting in two weeks. Your plan must identify what resources will be needed
and when, how much the project will cost, and when each of the major accomplishments
will be ready for review. You are to use the available resources that are controlled by
ten different department managers, and this project is to be scheduled around the current
workload of the various departments. And, by the way, your bonus and next year's salary
are dependent upon how quickly and inexpensively you can accomplish this assignment.

How are you going to approach this seemingly impossible task?

THE SOLUTION:

You need a systematic method for assembling your project into a dynamic r etwork
of interrelated activities. This network should be able to handle the compiexities ot yuur
project, yet be simple to change. It should be able to present you with the current status
of each activity in your project, and it should be able to tell you how each is doing against
budget.

This systematic method should enable you to prepare the reports that the presi-
dent wants, and it should allow you to identify what activities will be affected by a slip
or a gain in another activity. Your project needs to be under the control of a Project
Management System.
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Maximum project control on a micro budget! Check these features....

PMS-Il is a complete critical path network analyzer that will calculate the early start/finish | N

‘ and late start/finish dates, float time, and critical paths for project networks with up to 2700
i activities.
You'll find PMS.1I as easy to operate as it is profitable to use. The 100 + page user manual !
comes complete with a tutorial section to guide the first time user through the operation
of the system. In just & few minutes you can have PMS.II soiving your project problems.

FEATURES:

¢ U.S. and international date formats supported.

¢ Schedule based on 2 3, 4, 3, 6, or 7 day work week.

* Scheduling around up to 100 holiday or non-work perlods of up to 99 days In length. '

¢ Three project management disciplines: 1) actual start/finish, 2) days remaining, and 3) percent '
complete. Since PMS-Il maintains the data required for all three methods, you can switch from one
mode to the other on the same project as conditions dictate.

¢ Optional desired finish date causes PMS-Il also to process your project from desired finish to earliest
start calculating *Trwe Float" for all activities.

¢ All mandatory and optional government contract reporting requirements as defined in the Corps

of Engineers Project Management specifications ER-1-1-11 and DOD 7000-2, a real plus for those

engaged In government contract work!

Designed by experts in the field of user oriented software, PMS-Il is extremely easy to operate. it

is a ‘menu-driven’ system with extensive editing and error checking features. PMS-II's caiculation

program even checks your network for logic errors and identifies broken activity chains. !

® Speed — performing all calculations on a project network of 1000 activities in under 10 minutes. This
rapld turn-around time affords you the luxury of playing out various ‘what if* scenarios until all

dates and durations are fully optimi
o Easily Interfaced to your job cost system or dBASE 1] (tm) and other programming langueges.
' SUPPORT:
North Americs Mica provides each user with one y xar of free software and manuel updates (PMS.1i
is now In its eighth enhanced reiease) as well as free phone-in consulting service on any PMS.1i refated ¢
question.
CAPACITY:

PMS.1i determines the maximum number of activities per network by looking at the amount of free
memory available. With 64K under the CP/M operating system, PMS-I! will handle over 1250 activities.
Under MP/M in a 48K user partition, PMS-{l will affow about TOO activities, and under CP/M-B6 or PUMS
DOS up to 2700 activities can be processed in 128K, with 8 hard disk or XT system.
PMS-1i will manage ‘n’ number of projects or sub-projects depending on disk capacity. Sub-projects
can be automatically linked to provide for an unlimited project size.
HARDWARE REQUIREMENTS:
¢ Any microcomputer system with at least 64K of memory, and
. ® B0 character by 24 line video display with addressable cursor, and erase to end-of-line, and
¢ A 132 column printer; character or dot-matrix (10 CPl on 14* paper, 16.7 CPl with 8” psper), and
* 600K of disk storage In 2 drives or a hard disk.
' SOFTWARE REQUIREMENTS:
® CP/M (tm)(Ver. 2.2 or later), MP/M (tm), CP/M-86 (tm), MSDOS (tm), or PCDOS (tm) operating systems.
@BASE [l 15 A TRADEMARK OF ASHTON-TATE. CP/M & MP/M
ARE TRADEMARKS OF DIGITAL RESEARCH.
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ACTIVITY-ON-ARC DIAGRAM —

s A graphic presentation of the logic of the activity network.

* Displaye node numbers, description, and duration of each activity.
¢ Optionally prints the early start/finish or late start/finish dates.

« MHighlights the Critical Peth(s). in-Process. and completed activities.
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ACTIVITY REPORT — keystone of the system's reporting capabilities:
. Alonywton‘s‘pﬂmvy secondary, and/or tertiary sert from early start. early finish, late start,
finish, responsibility, sux1, aux2, float, job cost fields. or end node.

. Ywm“urwdvdnnmoungkulueonmyoullolu-edoaﬂclduoutru:tmyuuboﬂ
of activities from your project.

* The report provides page brealis and cost subtotal on the major sort field ot your option.

* You can eptienally suppress the printing of the budgeted and sctus! dollar amounts.

© The sctivity status as of the report date (Can Start, Must Start, Late, Critical, Active, Complete, or
Planned) s displsyed for each sctivity.

o Al of your planaing parameters (i.¢., burden rate. workdeys per week. etc.), holideys. and sort/select
choices ere recapped st the end of the report.

o A ‘Schedule Only’ Report cen be displayed on the screen.
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GANTT OR BAR CHART —

o Shows in graphic form the start and stop date, float time. and percent complete status for esch sctivity.

* Shows the critical peti(s)

* Gives you the same dets sorting snd selection options as the Activity Report.

* Allows yeu to dafine the symbels you want for Critical Path. Activity Time, Float Time. Late, and
Percent Compiete.

* Prints a verticsl scribe line under the report date which shows you what should be complete and
what is still sheed.
The holidays, non-work periods. and weekends sre highlighted.
You can select sither » daily or weskly print format (weekly shown).
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* For defense contrectors working to DOD reg 7000.2
* Shows velue of work budget vs. sccompiished vs. actual cost for uch activity.
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z Funding Schedule

© Shows in tabuler end graphic torm the total costs by -nlh |n 4 ways: 1) early linish buls 2) hv.c

finish besis. 3) average of | and 2 (per Corpe of Engi ER 1-1.11 reporting reqe
and 4) sctuat cost st actusl start/finish. .
M o For activities that spen mare than one month, PMS-Hl can put ali the activity's doliars in the ending

moath or spread them over the duration of the activity.
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“**A Resource Management System For Use With PMS.II . "ot

THE PROBLEM:

b Your company has successfully used PMS-!l to schedule and control many concurrent projects, but
our project managers are experiencing unexpected delays and confusion because more than one of them
rws planned to utilize the same resource at the same time.

Often, critical activities within your project are discussed in detail with the department managers
that will be providing the resource(s) required. They may assure you that your project will be “taken care
of " only to find out when it is too late that they don’t have enough resources to meet the schedule because
the resource plans that were submitted for budget approval were in error! They're very sorry, but your
project will now be delayed. All remaining activities will need to be renegotiated with all of the other
departments and you can expect more of the unexpected.

THE SOLUTION:

Your company needs to use a systematic method for controlling the allocation of finite resources
against the requirements of many competing projects. Your company needs RMS-Ii, the Resource Manage-
ment System for PMS-Ii

Put An End To Resource Conflicts. ..

RMS-Il is 8 completely integrated resource management system that allows a project manager to
define up to 96 separate resource centers — people, departments. machine tools, test centers, etc.
— each with a unique capacity in hours, an hourly cost, and a burden rate. These resources can
then be allocated to the activities in your PMS.ll projects. Reports can be generated showing these slloca-
tions on either a project or a resource center basis.

RMS-1I is ideal for contractors who have their own crews, for engineering or manufacturing firms
using a matrix type of organization, or in any project situation where conflicts over scarce resources
can arise. it makes capacity planning and load leveling easy by providing the resource managers with
quick visibliity of the demands on the resource centers under their control. RMS.Jl provides:

* Optional selection of either the resource center's burden rate or the burden rate associated with
the project (fixed burden contracts).

s Video display of all sllocations against a resource center that potentially conflict with the activity
that is being allocated.

* Allocations automatically update the activity's budget for labor and burden.

¢ Aliocations are made in hours per day and can be budgeted in either total hours or total doilars.
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ALLOCATION REPORT — - -

o Shows all aliocations to a given activity within a project from any resource .
center. . RN

¢ Indicates whether each allocation to an activity Is within that activity's current . S
scheduled time perioc. .

* Offers oll the Sort and Select features from PMS-1I Actlvity Report. :
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¢ Shows sum of all allocations of a given resource center as a percent of capacity '
over time. ’
* Graph shows sllocations by date and highlights allocations in excess of 100%
- of capecity. ‘ .
- ! * Date selecteble and single project selectable for partial print. .
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¢ Provides allocation to capacity dsta over time for any combination of 2 to 96
resource centers.

¢ Allows resource manager to define individuals as resource centers and stiii extract
summary allocation data for the entire grouy or department.
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THE PROBLEM:

MEMO
To: PROJECT MANAGER
~ Wil the materials arrive in time for each activity?
— Can money be saved by bulk purchases across projects?
— The project schedule has changed — what orders need attention?
~—— What are the details of the large material expenditures for the main steel structure?
— Will material orders aliow concrete pouring to be moved back two weeks?
~ The vendor Is asking for poyment — did we receive line 12 of P.O. 142-3434A?
-— What materials have been allocated for the major electrical work?
— I'd like to see details of how you are minimizing construction loan cash draw.

Cal} me tomorrow morning,
From: A.J.T., Vice President

P.S.: “Genius is not ‘knowing’ the snswer to every question. it is knowing ‘where to find' the answer.” (Albert Einstein)

THE SOLUTION:

MMS.-Il is a materials management system that gives a project manager control of ali major bid
items. As many as 1000 purchase orders can be entered into MMS.II's purchase order data base for
as many as 500 differest veandors. Up to 32,000 line items of material can be sliocated to 'n’ ac:
tivities in ‘n’ PMS-H projects.

MMS-Il works hand-in-hand with PMS-Ii. Entries to MMS.I| automatically update material budget
and actual values in PMS.Il and are shown on the ACTIVITY REPORT, I-Y(.IHDING SCHEDULE. and
EARNED VALUE ANALYSIS. Schedule changes in PMS-Il are matched with scheduled delivery dates
of material orders, and late or excessively early scheduled deliveries are highlighted.

MMS-II has the same easy-to-use techniques for entering and updating information as PMS.Il. Only
necessary information is requested, and clear editing and error checking messages help you get your
data entered correctly the first time.

re: GM TOWER
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ACTIVITY REPORT WITH MATERIAL ALLOCATIONS —

. mnm&uamumhmmmy.mummmuuu
* Highlights shustions where materisis sre due to arrive outside of currently scheduled activity time
M k4

per

¢ Keaps track of thousends of line ems of material orders ss the project moves from activity to sctivity,
meking timely delivery of criticsl materials practical aven with froq chodule chang

¢ Highlights aress where delsying or expediting deliveries could improve preject profitabllity and
progress.

® includes the snme asrt and select capebitities ss PMS-Hl and RMSI.
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MATERIAL ORDERS DETAIL REPORT —

* Shows the detall of ench purchase srder in the data base. includi ived against orders.
. po-mumwu—dm-waro mms.autudpurchmorder order

date, and vendor.
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MATERIALS RECEIVED — AUDIT AND CONTROL —
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And when you get tired of running PMS-I yourself . .-,

BPS-II

AN

- THE PROBLEM:

When you first get your PMS.Hl, and are running three or four projects, sitting at the computer

and generating each of the reports you needed is not much of a chore — in fact, it is actually

a lot of fun. But after you have several projects on your system, and the novelty of watching

the programs go through their paces has worn off, tending the machine while it generates the
; many weekly reports you require can become an expensive and tiresome task.

| THE SOLUTION:

BPS8-I1 is a batch processing system, which allows you to:
1) define the projects you are currently managing,
2) caiculste and generste activity reports, GANTT charts, and edit listings. and
3) select options for these calculations and reports.

Then, with a single command from you, BPS-I1 will caiculate and report against any number
. of projects with as many different options as your current PMS.II system, all from your pre-defined
- files, completely unattended by you.
If you will find yourself running the same reports against the same projects day alter day or
. week after week, BP8-1I can result in a considerable savings in time, money, boredom, and
aggravation.
. BPS8-11 has been designed to provide you with the greatest flexibility possibie by allowing you
to set up multiple independent files for:

1) projects to be processed,

2) reports to be genersted, and

J) the sort, select. and format options to be used with the reports.

Then, any set of projects can be run against any set of reports using any set of options!

s, F
EADNEAE RS
P

.

... let BPS:I1 do it for you.
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Pricing: Full System
1) PMS-I! $1295.00
2) RMSHI $ 995.00
3) MMS-II $ 995.00
4) BPS-H $ 495.00

Discount Policy:

“Maximum Project Control on a Micro Budget

Demo Upgraded Demo
$50.00 $1245.00
$50.00 $ 945.00
$50.00 $ 945.00

(California residents please add 6% Sales Tax.)

30% educsational discount for recognized institutions. Demo system price applied toward full system price.

Payment Terms:

Prepay or C.0.D. Next dey air availsble via UPS Red Label (add $20.00 per PMS-li systern).

Dellvery:

All systems shipped within 24 hours ARO, UPS Blue Label (second day air).

Freight:
N/C in US.A.

About the Demo Systems

The demo systems come with full user documentation including tutorial and ALL the features of
the full system except thase which allow you to create or add to & project network. With the DEMO net-
work that Is included on your disk, you can explore every feature of PMS.ll, RMS-l1. or MMS.1I, on your
own machine, at your leisure. When you decide to purchase s full system, just return your demo disk(s)
for an upgrade(s),and you will recelve $30 credit for each upgraded demo.

ORDER FORM

(requires PMS-1I)

(requires PMS-I1)

Picase send full PRS-i] system ($1293.00)

Please send full RMS-11 systam (0995.00) (requires PMS-II)
Plesse send full MMS-I1 system (6993.00) (requires PMS-1I)
Please send full BPS-1] system ($493.00) (requires PMS-il)

Ordered by (printk

0ogono o oo

Title: Date
Company:
Address:

Phone: _{ ) Ext. ( )
Disk Format: OCP/M OO CP/M 86 O PCDOS [ MSDOS
Disk Size: 0O 8° DO 5%*

Computer:

Make _________ Model

11772 Sorrento Valley Rd., Suite 100
San Diego, California 92121

Plesse send ene PMS-11 demonstration system 3nd user manua! ($50.00 — appiicable towards the price of the full system)
Please sead one RMS-1| demonstration system sad wser manusl ($50.00 — appiicabie towards the price of the full system)

Please send one MMS-1] damenstration system and user meaus! (850.00 — applicable towards the price of the full system)

SHIPPING INSTRUCTIONS/DEALER STAMP

il DEMAND
E " CONSTRUCTION SERVICES, INC.
-

- ENGLEWOOD. COLORADO 80111

s 7430 € Caley Ave Buiang 1. Suste 350
k""- (303) 7400647

{619) 4816998
Telex #701257 NAMICA UD

W B Sty
™
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Keeping you on
The Critical Path ...

NCTH AMETICA MICA, INC

11772 Sorrento Valley Rd., Suite 100 » San Diego, CA 92121 « (619)481-6998/Telex *T01257 NAMICA UD
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APPENDIX D

SUBCONTRACT BACKCHARGE
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SUBCONTRACT BACKCHARGE

K SUBCONTRACTOR: Oate 11-1-84 _ project . Hyland Office Park

- : Company Subcontract # __3710-2505
, —_ Backcharge Cost Code _3710-2510
' ' i Notification Date __8-15-84

Under the terms of the subcontract agreement, referenced above, Walter CM has exercised its right and completed the
following work:

Construction of three {3) 10-ft. Type R inlets and two (2) 5-ft, Type R inlets in the

' Private Road, excluding manhale rings, ladder rungs and grates supplied by Subcontractor,
by mutua) agreepent Per WCM letter dated 8-15-84, maximm hackcharge total of § x $2,016.00
—= $10,080.00 {5 spolicable. as actual costs exceeded that maximum. (MCM Cost Distribution
susmaries, material/equipment invoices, and Payroll Distribytion sheets are attached hereto.)

ey
]
- Per Paragraphs 19, 21, & 24 of the agresment, your next subcontract payment wiil be credited the following amount for
reimbursement of our costs.
Vendor invoice No/WCM Labor Cost ¢

WCM labor (see attached) 8/19, 8/26, 9/2, 9/9, 9/16 _ _ $10.446,69

I Misc. vendors (see attached) Materials & equipment 2.722.59
ACTUAL COSTS SUBTOTAL $13,169.28

Minimm Allowed minus Actual Costs = $10.080.00 - $13,169.28 ___ (3.re9.28)

', oo
. P T T T

Subtotai $10 080 00
Overhead (—{__%) —=0-
TOTAL $10,080.00

(]
7 42K A
“ )Jljiﬂ
LT ""ﬂ(ﬂ./.'.- '

Wi - Subconiractor ©  Yallow - Project Menager ¢ Pink - Acoounting
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BILL L WALTERS
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CCS SUPPLY CO. RENTAL INVOICE

EI”SI"I;IBUTORS OF CONSTRUCTION MATERIALS
DENVER, COLORADO 802%
TELEPHONE 0342912

as&, 3700 - >s/0 R3O

([ Lnion €4 R 22277

SOLD .
T0
( OATE SHIPPED [cusTomen ORDLR MUMBER TEAMS INVOICE DATE INVOICE NUMBER
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/777 Fe22-3¢
QUANTITY DESCRIPTION AMOUNT
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— AN Yol oWt . 0 41
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3PP WallersOm 2zsise
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PURCHASE ORDER

Date 8//&8! 1wk

For InEY

Fapm

S

s
Job & Cost Code _31&:35/0 Bidg. Permit No.
. C.C.S  Sippey
Addrem S50 LY <r T
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How Ship MICM _Fi(ftugy | Pog e ,
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IMPORTANT
OUR ORDER NUMBER MUST APPEAR ON ALL INVOICES, PACKAGES: ETC. S -
PLEASE NOTIFY US IMMEDIATELY {f YOU ARE UNABLE TO SHIP COMPLETE : N
S DIATEL OU ARE UNABLE TO SHIP COM . Ze 4.5 puchasing .

ORDER BY DATE SPECIFIED.
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TELEPHONE 203429120

| a&* 370 -

2S/0
30
(557

JOB LOCATION
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ASSIGNMENT 1

Analyze and suggest ways to improve the erection oot
process of the precast structure of the Bank of Westminster I
from the given timelapse film. Set up a crew balance chart
| for analysis and comparison as shown in Methods Improvement
! for Construction Managers by Henry W. Parker and Clarkson H. DO
Ogelsby, McGraw Hill Book Co., 1972. el

Given: 1) Welder 1 is dressed in dark pants and dark
shirt.

2) Welder 2 is dressed in dark pants and
white shirt, -

3) Foreman is dressed in dark pants, white -
shirt, and red hard hat.

4) Equipment Operator is dressed in dark
pants, dark shirt, and dark ball cap.
(NOTE: Operator does not leave cab of
crane.) ,

5) Each frame was taken every 60 seconds, oo
therefore 1 frame is equal to 1 minute, -

6) The 60 second interval starts at the start
of film,

7) The second half of the film was taken at
15 second intervals, therefore 4 frames o
equals 1 minute. T
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ASSIGNMENT 2 I

Analyze and suggest ways to improve the erection /
process of the brick veneer of the Bank of Westminster from
the given timelapse as shown in Methods Improvement for
Construction Managers by Henry W. Parker and Clarkson H.
Ogelsby, McGraw Hill Book Co., 1972,

Given: 1) Foreman is heavy set with white hard hat :
dressed in tank jacket and dark pants.
2) Two bricklayers both dressed in maroon
j shirts and dark pants with white hard
; hats. R
3) Laborer dressed in gray jacket, dark R
pants, and red hard hat.
4) Laborer dressed in gray jacket with blue
shoulders, dark pants, and white hard hat.
5) Film was at 1 second intervals, therefcre
60 frames equals 1 minute.
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