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Abstract — The Aqueduct and Sewer Authority
(AAA) made several improvements at a Water
Treatment Plant located on the North Coast, of
Puerto Rico with the intention of addressing several
compliance issues that were identified by
regulatory agencies. The project includes the
installation of new equipment, relocation of existing
pipelines, improvements to existing pump stations,
construction of new processing systems that will be
integrated into existing units and installation of
new pipes. These improvements will focus on
keeping the plant in compliance during peak flow
events. The scope of this project consists on
analyzing the Material Management of the
Construction of a Waste Water Treatment Plant.
This project will describe the importance of
managing construction materials and will present a
materials management plan that would improve the
result and effectiveness of the project in terms of
time and cost.

Key Terms — Cost, Management, Materials,
Time.

INTRODUCTION

This project is directed to the management of
construction materials which will consist of an
integrated process planning and control of all
necessary efforts to ensure the quality and quantity
of materials and equipment that are appropriately
specified at the right time, and are obtained
affordably and are available when needed. The
materials management systems combines and
integrates the "take-off* materials, supplier
evaluation, purchasing, expediting, warehousing,
distribution, communication, site management and
scheduling.

The purpose is to show, in detail, the
information needed for the management of a
building materials system and the need for an
integrated data system to provide this information.
In this system it is important to consider that the
amount of information is very large regarding the
main operation of the materials. The information
must be able to support the complete database cycle
of the flow of materials: specific material
identification, activities scheduling information,
procurement, inspection report, quality control
report, storage details, and inventory control.

Integrated systems are already operational in
many large companies, and this trend is expected to
grow as more and more companies realize that they
need these systems to be more efficient.
Information technology and business reengineering
are finally starting to increase productivity.

BACKGROUND

Materials Management is simply the process
by which an organization is supplied with the goods
and services that are needed to achieve its
objectives of buying, storage and movement of
materials. Materials Management is related to
planning, procuring, storing and providing the
appropriate material of the right quality, the right
quantity, at the right place, at the right time so as to
coordinate and schedule the production activity in
an integrative way for an industrial undertaking.
Most industries buy materials, transport them into
the plant, change the materials into parts, assemble
parts in to finished products, and sell and transport
the product to the customer. [1] All the activities
related to purchase of materials, flow of materials,
manufacture of the product, supply and sell the
product at the market, require various types of



materials to manage and control their storage, flow
and supply at various places. This is only possible
to achieve by an efficient materials management.
The goal of materials management is to
provide an unbroken chain of components for
production to manufacture goods on time for the
customer base. The materials department is charged
with releasing materials to a supply base, ensuring
that the materials are delivered on time to the
company using the correct carrier. Materials is
generally measured by accomplishing on time
delivery to the customer, on time delivery from the
supply base, attaining a freight budget, inventory
shrink management, and inventory accuracy. The
materials department is also charged with the
responsibility of managing new launches.

Benefits

The effective materials management plan
builds from and enhances an institutional master
plan by filling in the gaps and producing an
environmentally responsible and efficient outcome.
An institutional campus, office, or housing complex
can expect a myriad of benefits from an effective
materials management plan. For starters, there are
long-term cost savings, such as consolidating,
reconfiguring, and better managing a campus’ core
infrastructure that reduces annual operating costs.
An institutional campus, office, or housing complex
will also get the highest and best use out of campus
real estate.

An effective materials management plan also
means a more holistic approach to managing
vehicle use and emissions, solid waste, hazardous
waste, recycling, and utility services. As a result,
this means a
environment and a manifestation of the many
demands today for institutions to become more
environmentally friendly. In fact, thanks to such
environmental advantages, creative materials
management plans may qualify for LEED
Innovation in Design credits. [2]

A sustainable materials management program
starts with four simple questions:

“greener,” more sustainable

e Whatisinit?

e Components

e  Where is it coming from?

e  Source

e How much of it is there?

o  Usage level

e Where is it going when we are done using it?
e Disposal methods.

Finally, an effective materials management
plan can improve aesthetics. Removing unsafe and
unsightly conditions, placing core services out of
sight, and creating a more pedestrian-friendly
environment will improve the visual and physical
sense of place for those who live and work there.

RESEARCH

The following are influencing factors in the
material flow that need to be explored in the
analysis of material management systems:
scheduling, purchasing, warehousing, logistic,
organization, management, control of materials,
quality management and cost. Table 1 represents
the original cost and time related to this project.

Table 1
Original Time and Cost

Notice to Proceed:  geptember 3, 2010 StartDate:  outoner 1, 2010

Original Cost: Original Duration

$1,362,498.00 210 calendar days

Approved CO! $0.00 Original Substancial Completion  aprjf 28, 2011
(TS);

CO cost $0.00 Final Temination Completion: - 1y 98 2011

Extension Time Approved:

Revised Cost: 7 362 498.00 0 calendar days

Shysical Progress 0.00% Approved Substancial Completion  pyij 55, 2011
(TS);

ant of Certification: Approved Termination 1y 28 2011
Completion)

34.62%

Description of the Problem

The poor management and handling of material
resulted in some issues that affected the overall
performance of the project. These issues were:

e Site Organization: The location of the
administrative offices, storage and control
point (input and output) at the project site, were
not the best. This organization affects a



material flow into the site and access control to
the site.

Poor organization of Warehouse: This project
does not have a standard method for
identifying and warehouse control, much less
an oversight by the person responsible for
making purchases. The engineer, purchase
manager and supervisor must always be aware
of the available quantities of the materials and
must plan to perform effective communication
with suppliers. One observation regarding
inadequate material management is that some
materials stay outdoors of the facilities too long
before being used. In places like Puerto Rico
the weather conditions are very variable.
Materials can be stored outdoors, unless the
product characteristics may be affected.
Another factor to consider is the waiting times
for using or installing the material.
Communication: Communication between the
responsible parties was not effective. A
situation arose concerning the operation of a
pipe segment on the ground, which caused to
stop construction activity in order to consult
with the designer. After the designer evaluated
the conditions, he recommended an increase in
the amount and a change in the specifications
of two valves (gate valve) previously submitted
in the original contract documents. Moreover,
the contractor had already proceeded to buy the
equipment originally approved. Following the
recommendations of the designer the contractor
proceeded to emit a new purchase order with
their suppliers located in Texas. This event
affected the time of project because the order
needed to be delivered to continue with the
next activity.

Delay in delivery of materials from the
supplier: During a purchase order cycle the
order delivery was delayed by responsibility of
the supplier. The delay affects the logistic
activity and the cost schedule of the project.
For this reason the time and cost impact caused
by the delay is not justified by the contractor,

and any claim therefore referenced to the delay
was not approved.

ARRA - Buy American: All construction
projects in Puerto Rico with American
Recovery Act funds need to buy materials and
equipment under the contract clause called Buy
American. To meet this clause is important that
the material manager staff have good
communication, planning and organization
skills. In this particular project a purchase of
the flow meter was made. Following an
inspection of the product it was observed that it
did not meet the specifications of Buy
American. The flow meters had to be reordered
and the delay in receiving the new order caused
an impact on this issue; the project time
duration was impacted by 12 days.

Problem Evaluation

Site Organization: In all projects the site
organization is very important and should
consider the followings factors: location,
access, size, existing storage facilities, lift
capabilities and construction areas. In Figure 1,
the general organization and location of the
distribution  building is not the most
appropriate to facilitate the transportation,
logistics, and movement of employees so that
they can work in a safe environment and also
meet the desired level of productivity. As
observed in Figure 2, storage of materials is far
from the place of security, because the parking
obstructs the view from the management
office. Another factor to be noted is that the
area is very large, so employees have to walk
quite a way to find any material that is needed
to perform a task. The results are reflected in
the low productivity of employees. A final
factor to mention is that the entrance to the site
is far related to the office. These situations
make it difficult for the control vehicles that
access the site to deliver materials and
equipment.



Figure 1
Actual Organization Site (Aerial Project Photo, Project
Documents)

Poor organization of Warehouse: As shown in
Figure 2, the materials are outdoors within the
site, and are exposed to high temperature
changes and lack of security. Mishandling of
storage materials can result in a cost and
product quality change. If a material is left
outdoors the quality for which it was designed
is degraded. If environmental exposures
damage the main characteristics of the
material, most likely it will need to be replaced
by another top quality material, and thus result
in an increase in cost.

Communication: In any construction project
the communication between the parties
responsible for the management of material
handling is important. In this particular project
that is being analyzed, communication was
very poor. A situation arises concerning the
operation of a pipe segment on the ground,
which caused it to stop construction activity to
consult with the designer. Differences in site
conditions were obtained and presented during
zoom camera inspection, which showed as a
result a backflow in a pipeline. The contractor
submitted a Request for Information (RFI)
regarding the different site condition situations.
The designer evaluated the conditions, and
recommended a change in the specifications of
two valves (gate valves) previously submitted
in the original contract documents. The

problem was that the contractor had already
bought the equipment that had been originally
approved. Based on the designer’s
recommendations the contractor proceeded to
place a new purchase order with their suppliers
located in Texas.

Figure 2
Storage Materials (Aerial Project Photo, Project Document)

Following the change, the contractor submitted
a change order (Figure 3) to the owner of the
project. The claim resulted in an increase in the cost
of the project and a time extension of seven
calendar days caused by a discrepancy in the
contract documents submitted by the designer. In
the claim to increase in cost of project life require a
very long process between owner and contractor, so
the impact can be longer than expected.

Figures 4 and 5 represent the order of the gate
valves, which determines the difference in time
between the purchase order and delivery of
material. Time will obviously be claimed from the
contractor on the basis of seven (7) calendar days
between dates of November 12, 2010 to November
19, 2010.

For $18,264.00 and with 8 days of time extension, to provide and install two, 20-

The cartract documents specly improvements to he exising saum Box of the Vega
Byja WATP To perform 1 task, one must st e fow entering e Scum box
onginaing from the Spifer Box 3 by Utizng the exsing gae vahes. Curently, two
(2) ofthese vaves are moperaie in fhe Spiter Box To replace these valves would
otend the tme beyend the cortackul duralion, expesing PRASA 10 fres fom
reguiatory agences

To such eflec, the Project Managemend, the hspecton and the Designer ayeed Yo
Instal two 20 Inch dameter gate vaves af the outiet pipe of the Spitler Box 23 1o the
danfers. These vaves can be deivred Immedately and nstalied 2nd thus, e system
can be Isolated 1o pertorm the contract work at the scum boxes. These vaves 3so
pronide a means sl the canfiersto perfom preventive maintennce work

This change Is In acoordance veth Aric 10, Change of Contract Pice. Cost of the Work
a3 Unit Price Werk Secton 10.2, Costof the Work Section 10,5 Cortractor's Fee and
Adice 11, Changes in the Werk Sedion 11.11.1, nd Authorzed Changes inthe Wark
ot the General Conaiions of tis conlract

Figure 3
Item in the Change Order Claim (Project Documents)
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Figure 4
Gate Valve Purchase Order (Project Documents)

J&S Valve, Inc. Invoice
2323 First Street Iavoice Number:
Huffman, TX 77336 10-0585
PH: 281-324-3990 Invoice Date:
FX: 281-324-8879 Hov 19, :m.
www.JandSValve.com g
Sold To: Shipto:

WESCORE

s
Attn: Jorgo Reyas
Guaysabo, #R 00970 PH: 767-720-4478

| CumomePO —PumentToms
| T 10, e 0 e |
Shipping Metbed r _ShipDate | DueDate |
— 4*”,"/“
Description Unit Price Extension
0" =7 ¢ § Val ResidTeat [ LOLUdT 15,2600
estes Gate Valve, Ductile Tron,
| bs. Flange. w/Gear ¢ i, Awa
£09 & C315 Model 4 €030 Wolghts
b 9200
1.0 148 W1 Gl

Due and payable in Harrls County, Texas, Subtow! 15,264.00

{Roturn Check Fee $40 per check Sales Tax
[Wo accept Vea, Mastercard, Discover, & American Expross. Total Iavoice Amount 15,264.00

Payment Received 15,2600
TOTAL 0.00

CheckNo: 099422

Figure 5
Gate Valve Invoice (Project Documents)

Delay in delivery of materials from the
supplier:  Another problem involved a delay in
the delivery of a purchase order made two
weeks before the execution of the delivery. The
delay was the responsibility of the supplier to
which the contractor may be claimed for
certain rights like claim for a cost discount.
The reality is that this delay in project activities
can’t be claimed by the contractor because the
process of selecting suppliers is the
contractor’s responsibility. Considering this
situation it is very important to select suppliers
with good professional background as a
selection can affect the time and cost of the
project. The time impact as shown in Figure 6
and Figure 7 is a total of twelve (12) impact

days between the dates of November 24, 2010
to December 06, 2010.

CoMPANY Y oo o o]

5o oorwoos steoesvsties. v gl

| CLIENT OR GYERHEAD DEPARTMENT NAME | DELIVER T0 LOCATIOROJECT TYP|
]
Part 2 - Extest of Asthorizstion m
PROCUREMENT ACTION DESIRED PROCUREMENT DOCUMENT

s [P0

[ Corsimizmmet [ 2ummminie [ Lmefrs ivmmee [ Lewasbomnen
[ Tk e «
P uvmm AwsrdDate._8838 e Relvted Subsontract PO tubar

A

Figure 6
Delay in Deliver Material Purchase Order (Project
Documents)

Invoice
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Figure 7
Delay in Delivery Material Invoice (Project Documents)

American Recovery and Reinvestment Act -
Buy American Act; In Puerto Rico, any
project constructed with American Recovery &
Reinvestment Act funds (ARRA) needs to buy
materials and equipment under the contract
clause called Buy American (See Figure 8).
Following an inspection of the product it was
observed that some of them did not meet the
specifications of Buy American. As a result,
the contractor had to return the equipment,
apply for a credit to the supplier and place
another purchase order with another supplier
that had the equipment according to
specifications. This process took approximately
15 calendar days to complete. Luckily, the
project was able to continue with other
activities specified in the schedule of time, and



time impact was not reflected. In this case there
wasn’t any impact but it iS very important to
include this aspect in the material management
plan.

“Public bullding or public work means a public buildng of, o a public work of, a
loovernmental enlity (the United States; the Distict of Columbia, commonwealths,
teritories, and minor outtying islands of the United States. state and local govemments,
land multistate, regional, or interstate entities which have govemmental functions)” 2
[CFRS 176 140(a)2)

[These buildngs and works may indude: government office buidings, schools, university
buildngs, bridges, dams, plants, highways, parkways, stieets, subways, funnels,
[sewers, mains, power lines, pumping stabions, heavy generalors, ailways, airports
terminals, parking-lots, ways, lighhouses, jetties, breakwaters, levees, and canals, and
the construction, alteration, maintenance, of repair of such buildings and works.

The Buy American Act (BAA) (41 US.C. § 10a-10d) was passed by US. Congress in
1933 The purpose of the Buy American Adt is to provide preferential treatment for
ldomestic sources of unmanufackured articles, manufackured goods, and construction
[matenal for public use unless a specific exemption applies. The act requires the federal
[govemment to purchase domestic supplies for use in the United States, if— (a) The
[supply contract exceeds the micro-purchase threshoid; or (b) The supply portion of a
contract for services that involves the fumishing of supplies exceeds the micro-purchase
threshold_ In determining what domestic goods are, the place of mining, production, or
[manufacture is controlling

The Buy Amenican Act has separale provisions for supply contracts and construction
contracts and applies to small business set-asides.

Figure 8
By American Act Definition (A Desk Guide to the Buy
American Provisions of the Recovery Act- Feb. 2011)

Impact Summary

Table 2 shows an impact in time and cost for
the delays and claim mentioned above.

After discussing the problems related to the
materials management for the project under
evaluation, the result was an increase in costs of
$28,160.00 for a cumulative change of 2.02% in the
cost of the project. The new total project cost was
$1,390,658.00.

The time extension was 24 calendars days that
represents a 10.25 % in cumulative percentage
change in the contract time. Presently, the project
has reached 100% of construction progress. The
Substantial Completion certification was granted on
June 01, 2011.

RECOMMENDED MATERIAL
MANAGEMENT PLAN

Next, will be present the recommendation plan
based in the problem evaluation.

Personnel Organization

As part of the proposed Materials Management
Plan for the Regional Waste Water Treatment
Plant, it is recommended the creation of
organizational responsibilities for each employee
depending on their position based on experience
and professional knowledge.

With this organization the planning tasks
related to material handling can be executed
depending on the schedule established in the work.

Table 2
Revised Times and Cost Project (Project Documents)

Notice to Proceed: September 3, 2010 Start Date: October 1, 2010

Origina Cost: $136249800 Original Duration
$28,160.00 Original ~ Substantial April 28, 2011

Completion (TS)

210 calendar days

Approved CO

May 28, 2011

Revised Cost Termination

$1,390,658.00 ]

Completion:
Physical Progress: 100% Extension Time Approved: 34 calendar days

Approved  Substantial Approved Final

June 01, 2011

Completion (TS): Termination Completion

July 01, 2011

It is suggested, the materials manager to have a
broad knowledge of the entire process and how
materials relate to engineering, construction, and
other functions.

It is also suggested as part of the plan for the
site materials manager to know the relationship
between the home and field offices, the
construction operation, construction materials, and
procedures for receiving, storage, and issue. Also,
the employer must be known proficient in planning
storage and issue facilities; and to understand
computer systems, communication and
coordination.

With a management plan, the Materials
Controller, must know about inventory control,
stocking, and issuing, and must be able to forecast
(based on needs) field schedules, work packaging,
bills of materials, and trial allocations. Also,
warehouse supervisor needs to be familiar with
different types of materials; knowledge of
receiving, storage, and routine issue, and must have
an understanding of bar coding, protection systems,
documentation, and surplus disposal.

Figure 9 is the organization functional matrix
recommended to this project.

The project didn’t
organization, and this recommended organization
will help coordinate management methods and
employees responsibilities because now they will
be able to identify every resource to achieve their
goals at work. Now the project has a structured
functional organization whose efforts are
coordinated to work towards the same goal in a
dynamic environment.

have a functional



Recommended Site

The organization recommended for the site is
shown in Figure 10. This proposed change in layout
will make it easier for material flow and the logistic
in the project. Using two storage units will allow
for materials to be better organized and classified
by their type, priority of use and depending on
these characteristics. Another advantage of this
change in layout is that inventory can be updated
because the materials are organized in a more
efficient manner. In addition, there are other factors
that can be improved with better organization:
safety, supervision and favorable location at the
time of work and transportation. [4]

The mobilization of the office is not necessary,
but it creates a plan where a material controller can
maintain control of the materials received and
especially the date and time delivery.

In the construction period of project duration
would have been very effective to consider prior
actions on the matter of organizing the site. Would
result in greater security for employees, fluid
activities during execution thus greatly increase
productivity. [5]

The appropriate site layout would result in
greater security for employees, fluid activities
during  execution thus greatly increased
productivity. By implementing a reorganization of
the project site the material control procedure and
storage of materials plan can be improved. This
helps to have a constantly updated inventory and
detailed register specifications for all received
purchase order. Other positive impact is the
increase of productivity because employees can
now perform their duties in a safe and comfortable
environment.

Material Control

After having presented the staff organization
and presented the recommended site, you must set
the steps in the project to achieve materials control.
[3] An employee with responsibilities in any way
related to material handling must meet the
following factors:

e Do not accept materials that have not been
ordered or are not according to specifications.

e |t should be assured that the materials have
been received and were charged the right prices
for all expenses incurred.

e There must be adequate physical control over
the storage of stock.

With the recommended materials management
plan, all processes of material control data must be
executed and recorded, following the steps
indicated below:

e Input — Data should be collected and taken to a
central block to be processed. The data in this
case, called input, are classified to make the
process easy and fast.

e Process — During the process, carry out
necessary operations in order to convert data
into meaningful information. When the
information is complete run the output
operation, which consists on preparing a report
that will serve as a basis for decision making.

Personal Organization

President Inventory

Vice-President

Material Manager

lDD.gm

Figure 9
Functional Organization

e Output — The whole data processing is
proposed as an additional activity; it includes
the administration of the output results, which
can be defined as the processes necessary to
get useful information to the user.

By providing good material control, the estimates
cost remain constant or the trend of change is



irrelevant. If any change in costs occurs, the impact
should not be significant.

Figure 10
Recommended Site

When defining a material control plan, it is
important to select an employee who is competent
in the material area. This employee will be in
charge of the status of process orders and the
amount of material present in storage.

Organization of Warehouse

To achieve an effective material management
the main goal is receiving, storage, control, and
distribution of materials correctly at the job site.
This is to avoid the problems that occurred earlier
in this project, such as lost, damaged, misplaced, or
improperly stored equipment and materials which
resulted in expensive delays. [4] ldeally, purchase
order line item descriptions by itemized bills of
materials will be put into a computer database well
in advance of shipment of materials; it is possible
on site to update the materials status report using
the report to update automatic receipt of inventory.

In this particular project, the ABC
classification of materials strategies was used. ABC
analysis is one of the simplest and standardized
methods used by most of the firms for classification
and storing a variety of materials. This is an
important function of the materials management
and production to help the purchasing department,
the central office and the organization. The
materials to be purchased and stored are recognized
in the inventory by codes and nomenclatures. The
inventory control of these various materials lies
with the materials management department, the
production department and the sales department.

Inventory at different levels is necessary to make
ensure the availability of all these types of material.

The quality of the product manufactured by the
organization depends upon the quality of the
materials used to manufacture that product. It is a
very important and necessary function of materials
management to purchase the right quality of
materials.

The Quality Plan for this project established
that all employees carry out a detailed inspection
when receiving an order. The inspection includes:
the size and dimensional measurements within
tolerance limits, which ensures the
interchangeability and reliability of components
and parts. The Inspector decides the quality scale
of the product when checking the specifications
compared with the order.

Important factors necessary in all products are:
durability, dependability, high performance,
reliability and aesthetic value. It is very essential
because the quality of the materials also decides the
selection of vendors and the relationship between
buyers and suppliers. When inspection is complete
the employer storage the material with their code
classification and standardization method in the
warehouse.

After making all the changes in the warehouse
material the product must retain a high quality and
must be stored at temperatures and other
appropriate weather conditions. We can now
conclude that the materials in this project will be
stored according to what is established or
recommended by the manufacturer. Also the
material quality was protected. Therefore, the costs
of replacing and rehabilitating is decreased and in
many cases eliminated.

Communication

The most important function in materials
management is communications. The home office
of the contractor must be able to communicate
information to the field and vice versa. The
contractor must communicate materials status to the
owner; the purchasing people must maintain
communications with the engineer and the



contractor, and so forth. Figure 11, represents a
simplified model of some of the communications
links among organizational functions, showing
materials management playing a key role.
Communications are achieved through emails, data
base server, meetings, written communication, or
other means.

There are several potential problems in
maintaining communications within an
organization. The problems usually arise from
people rather than from faulty technology or, there
may be a lack of commitment or other complex
factors that prevent communication.

Construction Designer

Company

Material Management

Purchase Department Warehousingand Inventory

Supplier

Figure 11
Communication Link

Personal communications breakdowns may
occur for one or more of the following reasons:
poor speaking and listening abilities, lack of
understanding of the total materials management
system concept, educational or technical barriers.

Communications go hand in hand with
planning and control. Good communications must
be planned and should anticipate the difficulties
that are the result of misinterpretation of
requirements or failure to understand what a good
system can do.

The result of good communication is a
management tool and guidance as to the duties
provided for each employee, and their application
depends on the policies, strategies and positions
adopted by the company in every situation. Its great
advantage, because all parties involved in the
project was communicate about all management
process. For example, an according to the
availability of a specific material can identify the
priority level regarding the scheduled activities and
purchase. If the project had adopted this

communication link during the project duration,
delayed days or even the additional cost for the
purchase of the gate valves caused by the lack of
communication  between the designer and
contractor, had not occur.

Supplier Evaluation

Vendors are selected in various ways.
Contractor and owner companies usually have key
suppliers; these are suppliers with whom they
transact major purchases, who have certain
technical capabilities, or who are leading
commodity sources. These key suppliers frequently
become sole sources for key equipment or
materials. The purchaser may develop approved
vendor lists, which are a modification of the key
supplier list derived for the specific project. Past
vendor performance is one criterion for being on
this list; others are reputation, financial status,
schedule and quality performance, shop capability,
foreign versus domestic businesses and service
performance. This last item can include
considerations of local employment and effects on
local economies.

After selecting the supplier, they proceed to the
process of purchase orders, which are very
important. These may include the following:
Indemnity, Warranties, Insurance, Liquidated
damages, Right of the purchaser to inspect and
expedite, Assignment, Change cancellation for
default, Dispute resolution and Compliance with
local, state, and federal laws.

If the project on hand, had implemented this
plan, the event of delayed delivery of the supplier
could have been avoided, and therefore the time
and cost of the project would not have been
impacted.

The responsibilities of the
Department are:

e Provide an uninterrupted flow of materials,
supplies and services required for the operation
of the organization.

e Maintain quality
appropriate measures.

Purchasing

control  standards or



e Find or develop competent vendors and if
possible, standardize the role of the material.
That is, if the purchase can be made in the
amount of an item that can do the job, in place
of two or three items that did the job
previously.

e Purchase goods and services required for the
lowest price possible, as long as they obtain the
needed goods and services at the lowest
possible price considering that the quality,
delivery and service requirements are also
satisfied.

e Sequence of activities to purchase equipment
and fabricated materials usually follows a fixed
sequence: planning and organization, develop
lists of suppliers, etc.

e Selection of the terms and conditions of the
order.

e Bid evaluation and recommendation.

e Negotiation and award.

e Issuance of Purchase Order.

The market price is a factor to be considered, if
the market price fluctuates continuously purchasing
policy "at request” would be more feasible in order
to avoid the risk of loss. Contrary to this, if prices
are stable for long periods the purchaser will opt for
shopping "for later". But you should also consider
the capital invested in inventories. Taking this
factor into account, the policy would be to buy at
request since it saves space in storage, and it would
reduce the percentage of waste or damage, the risks
of theft and unused capital could be allocated to
other areas. The purchase order must contain the
following: Date the order was placed, Name of
supplier, Amount of material, Unit price, Total
value (without tax), Percentage of tax and value,
Total value with tax, Method of payment and the
Date of delivery.

Our responsibility is to select suppliers to
provide to its market quality products and having
responsibility for complying with the provisions of
the purchase process. Good suppliers help us avoid
delays in purchase orders and the security of

working with the products as determined in the
design's specification.

By following this recommended purchasing
plan, the purchase manager would has selected a
good supplier and the event of delayed delivery of
the supplier could have been avoided, and therefore
the time and cost project would have not be
impacted.

Employer Education

In the case of returning the products by Buy
American Act, the projects often apply laws and
conditions that are fully regulated and guide the
employees on their proper execution. This states
that when the Principles of TQM and quality
assurances are followed, there is still need for
inspection to sample the process. This
determination is made early in the engineering and
procurement cycle, when the equipment and
material are specified. In-plant inspection is limited
to generally engineered items, permanent plant
equipment, and critical, fabricated materials. The
objective of the inspection is to ensure compliance
with the specifications and statutory requirements.

Well educated employees provided greater
security and personal motivation, being a chain of
responsibility the positive impact is evident in the
material  management  system. Increase
productivity with decrease time and cost to specific
or general project life.

Times and Cost Analysis with Recommended
Plan

Table 3 presents the results in time and cost
after the application of the recommended plan. To
determine the cost and time impact after the
recommended plan application, we assumed a
conservative 10 percentage factor for the cost
including different site conditions, design errors
and any other discrepancies in the contract
document. The analysis in impact time for the
progress project is assumed as follows: each five
(5) days impacted — one (1) day for potential impact
represents acts caused by nature (God Acts) which
the project management can’t control.



After discussing the problems related to the
materials management for the project under
evaluation, the results were an increase in costs of
$2,816.00 for a cumulative change of 0.2% in the
cost of the project. The new total project cost was
$1,365,314.00.

The time extension was 8 calendars days that
represents a 3.8 % in cumulative percentage change
in the contract time. Presently, the project has
reached 100% of construction progress. The
Substantial Completion certification was granted on
May 06, 2011.

Table 3
Recommended Plan Analysis

Notice to Proceed September 3, 2010 Start Date: October 1, 2010

Original Cost $1,362,498.00 Original Duration: 210 calendar days

Approved CO: $2,816.00 Original Substantial April 28, 2011
Completion (TS):
May 28, 2011
Revised Cost: $1 365 31400 Final Termination
Completion:
Physical Progress 100% Extension Time Approved 8 calendar days
Approved  Substantial Approved Final
Completion (TS): Termination Completion
May 06, 2011 June 05, 2011
As shown in Table 4, the difference in

impacted cost between the current planning
methods (traditional) is $23,344.00. Equally, the
difference in impacted time between the current
planning methods (traditional) is 26 calendars days
late. It is considered that the implementation of
materials management system is totally positive in
all areas of the project development. [6]

CONCLUSION

As shown in Table 4, the difference in
impacted cost between the current planning
methods (traditional) with the recommended plan is
$ 23,344.00. Similarly, the difference in impacted
time between the current planning methods
(traditional) with the recommended plan is 26
calendars days late. Figures 12 represent the time
line analysis of the project without using material
management system. While Figure 13 represents
the time line analysis of the project with the
application of recommended material management

system plan. It is considered that the
implementation of materials management system is
totally positive in all areas of the project
development. The traditional method is largely very
general and poorly organized. The reality is that
common  responsibilities  like  organization,
planning, monitoring, and material management
lack in a project management plan.

Table 4
Comparative Summary Table

Actual Plan  Recommended Difference Between
Plan Plans

| Cost $  1,2362,498.00

$1,362,498.00
ed Cost - Change Orders $ 28,160.00 $

2,816.00

1 Cost $ $ 25,344.00

$1,390,658.00 1,365,314.00
| Time Duration (day) 210.00 210.00
ed Time - COs (day) 34.00 8.00 26,00 days
1 Time Duration (day) 244.00 218.00
| Date(SC) 28-Apr-11 28-Apr-11
| Date (TC) 28-May-11 28-May-11
i ial Completion Date 1-Jun-11 6-May-11
1 C ion Date 1-Jul-11 5-Jun-11

Actual Plan - Time Analysis

Start Project Date

|__ October01, 2010

[ original Substantial |
Termination i
April 28,2011 |

Figure 12
Actual Site Analysis — Time Line

Recommended Plan - Time Analysis
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i
1
QOctober 01, 2010 |

! Original Substantial

|
Termination :
April 28, 2011 !
Lo At e
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Figure 13
Recommended Site Analysis - Time Line



In projects constructed in this manner a cost
caused by the material and/or quality lost is usually
not considered in the original cost breakdown. It is
demonstrated that improving the material
management system have positive results and this
will be reflected in a reduction in costs, increased
storage capacity, improved efficiency, and
increased productivity, reduction in the production
time and optimized purchasing, among others.

These results will be reflected in a reduction of
costs, in an increased storage capacity, an
improvement in efficiency, and an increase in
productivity, reducing the production time and
optimizing purchasing, among other aspects.

RECOMMENDATIONS

During the analysis of the case study some
recommendations are suggested for effective
management of materials. In this project In this can
improve a new technology system when includes
programs for the use of identification systems such
as bar code and electronic data interchange “EDI”
[7], gives identification and tracking number to
monitor the expending status of the purchase order.
Generally, material management  systems
implementation would increase the efficiency of the
whole process. Also, need to improve a document
control staff to monitoring all projects documents.
Advantage for this recommendation is to provide
excellent service to our material managements
system integrates in operations of manufacturing,
warehousing and distribution, planning, logistics,
transportation and location of materials.

Because a materials system plan must serve to
integrate, coordinate, and monitor all the
components of the materials management system,
there are certain criteria that must be followed:

e It must be developed and included within the
project plan.

e It must reflect corporate policies, priorities, and
customer needs.

e This requires
communications.

e It must include a schedule that meets the
project  engineering  and  construction
requirements; if lead times or other factor

involvement education, and

[1]

[2

31

(4]

[5]

(6]

[71

prevent this, the project plans must reflect the
realities of such constraints.

It must define materials responsibilities clearly
for each major function.

It must provide for more than just a computer
database system. It is an integration of
personal, information, and computer systems.
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