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Landis Run Intermediate Lancaster, PA

Executive Summary

After writing this report on various aspects of the design and construction of Landis
Run Intermediate School I've made some key conclusions about the project. The project’s
largest driver is the schedule. The school must be ready for occupancy for the 2012-2013
academic year because the district has nowhere else to place the 5t and 6t grade students
that are scheduled to occupy the building.

Another key finding is that installation of the new switch gear is a vital activity in
the critical path of the project. The power for the building will come from switch gear in
the high school which currently feeds power to the high school and two other buildings on
the campus. New switch gear is required to handle the additional load of LRI. If the
installation goes awry the whole campus could be out of power. In addition, if the switch
gear is not installed in a timely manner than construction activities that rely on the use of
power could lag.

Although the site is relatively large and the building does have a significant land and
forest buffer, the building is surrounded on three sides by residents. In consideration of
the surrounding residents as well as a noise ordinance, construction before 7 a.m. has been
strictly condemned.

The project is striving for LEED Silver certification which is an ambitious goal. The
strategy conceived to reach this goal is a combination of design features and construction
practices. The specific design features and construction practices are listed in the
environment building systems summary.

It should be noted that the building was designed in Autodesk Revit by the Architect
over a period of about 6 months. Some renderings of the building model can be found on
the cover page of this report.

In terms of additional forthcoming research, the author is concerned about the fact
that the project is a multiple prime contract type. Due to the relative segregation of
responsibility for building systems it could be hard to make contact or receive cooperation
with other primes to obtain information about building systems that the general contractor
cannot obtain.
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Landis Run Intermediate Lancaster , PA

Project Schedule Summary
The schedule, found in Appendix A, for

Landis Run Intermediate School is broken

down by construction area as shown in Figure
1. Itis broken down in such a way because the
project’s size makes it impractical to do a given
activity all at once (i.e. install all the ducts at the
same time). By breaking the building up into
four sections the efficiency of construction is
increased. A phase schedule of the project can
be found in Appendix A.

The key activities in getting the
foundations installed are the preparation of the
building pad by the site contractor, the digging Figure 1. CONSTRUCTION  TRUE
of the footers by the concrete contractor, and NORTH M
the timely pouring of the concrete. This is true especially in areas C & D which are downhill
from areas A & B. When it rains enough on site the prepping of the building pad, the
digging of footers, and the pouring of concrete are delayed. While some water is good for
compaction, most of the time when it rains the soil receives too much water and loses its
ability to be compacted. When this soil is located at the bottom of a slope the problem is
compounded water from the hill top runs down to the lower ground. Therefore excessive
water accumulates and creates an unsuitable soil. The three activities listed above rely on
good compaction and therefore are key elements of getting the foundations ready.

The key elements in installing the structure are the pouring of the slabs,
constructing the load bearing masonry walls, and installation of joists. The pouring of slabs
is important because the masons cannot bring up the interior masonry walls without the
slabs having been poured and cured. Door frames are important for the same reason. Itis
important to note that if the door frames are not installed then the walls around the doors
cannot be brought up to full bearing height. In order for the joists to be installed all of the
load bearing masonry walls have to be up to bearing height. Once the slabs are poured, the
walls can come up to height provided all door frames are installed. Then the joists can be
installed and the composite decking welded to the joists. Once the decking is installed the
next floor can be poured and the cycle will repeat. As you can see the three activities listed
above are major activities in the critical path of completing the superstructure.

The most important key in the finishing sequence is the “dry-in” milestones. This
refers to the point at which the building becomes impenetrable to water. The finishes

Matthew Stevenson | Construction Management | 9.23.11 4



Landis Run Intermediate Lancaster, PA

cannot be installed until the building is water proof due to the fact that water will ruin the
finishes if the two come into contact. Once the building is enclosed the finishes can be
started and phased during which many different activities could be occurring at the same
time. Another important key to the finishing sequence is the completion of MEP work. A
great deal of finish work such as drywall, ceiling grid, and light fixtures cannot be
completed until all the “rough in” mechanical, electrical, and plumbing work is completed
in a given area.

Matthew Stevenson | Construction Management | 9.23.11 5



Landis Run Intermediate Lancaster , PA

Building Systems Summary

Excavation

built nearly entirely on grade. It was able

to do this by utilizing an existing grade Figure 2. Courtesy of Crabtree, Rohrbaugh, & Associates
differential as shown in figure 2. The only substantial excavation required was for the

partial basement in Area B. It was simply excavated out of the side of a hill and was sloped
back as oppose to using any sort of excavation support system. In addition, as predicted by
the geotechnical report no sub-surface water was found on site and therefore no
dewatering system was needed. There was no required demolition on site.

Concrete

Due to the fact that Landis Run Intermediate is a load bearing masonry wall
concrete was not used as extensively as compared to a precast or cast-in-place structure.
The main use of cast-in-place concrete for LRI are the building slabs which are part of the
structure. The concrete binds to the metal decking to provide a composite material which
resists the compression and tension forces placed on it. All of the cast-in-place concrete on
LRI was placed with concrete pump trucks. No formwork is required, besides dimensional
lumber for pour breaks, since they are simply poured up to the surrounding walls or steel
angles which are welded to the decking. Precast concrete was utilized to a lesser extent in
the building. The only significant amount of precast concrete that is being used for LRI is
for lintels in which the use of steel is unneccessary such as over doors and some smaller
windows.

Masonry

The building is supported by load bearing
concrete masonry unit (CMU) walls, which are 8” and
16" thick and are filled with grout and rebar. A veneer
made up of brick and decorative CMUs is supported by
the load bearing walls as shown in Figure 3. Spray foam
insulation is sprayed onto the exterior face of the CMU'’s
in the air space between the veneer and the load bearing
wall. A weep system is also placed at the bottom of the
airspace to allow for the efficient shedding of water from
the assembly. The veneer is attached to the load bearing
wall using a two piece anchor. The masons on LRI are
using manual scaffolding for the majority of the walls on

LRI. However, a hydraulic scaffolding system was used |
Figure 3.

Courtesy of Warfel Construction
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Landis Run Intermediate Lancaster , PA

for the gymnasium due to its substantial height.
Steel

As stated before the building utilizes
load bearing CMU walls which obviously
negates the need for steel beams and columns.
The main use of steel on LRI is for floor
support. Steel Kjoists are used to support the
composite deck and roof throughout the
building. The largest joists, seen in figure 4, are
found in the gymnasium and total over 70’ long.
The smallest joist can be found in the hallways  Figure 4. Courtesy of Warfel Construction
throughout the building. A 70 ton mobile crane is used to lift these joists onto the bearing
plates which in turn rest on the load bearing walls. Once lifted into place the joists are
welded to the base plates and laterally braced using steel angles to resist wind and other
lateral forces. Since joists are not lifted into place everyday the crane is not a permanent
fixture on site and is only brought in on days which are scheduled to place joists. The crane
simply finds acceptably level around of ground and extends its outriggers for added

balance. A truck is pulled up along side of the crane with the joists loaded on its bed. Once
the joists are installed the crane leaves the site until it will be needed again.

Mechanical

The mechanical room in LRI is located in the North East corner of area B. Itis
seperated from all other rooms by hallways which provides a noise buffer to the
surrounding music rooms and faculty room. The system is a variable air volume (VAV)
system and uses a combination of rectangular metal ducks and flex ducts to distribute the
air flow. Flex ducts are round ducts made of various materials and are not rigid allowing
them to be directed along non-linear paths. In LRI the metal ducts are used for the main
branches throughout the school and the sub branches which go into the individual rooms.
The flex ducts run from the sub branches
to the diffusers in the rooms. This was
done so that the ducts could be routed
around other objects that may be in the
plenum space.

LRI utilizes a wet pipe fire
protection system. This means that the
sprinkler pipes are dry (no water is
standing in the pipes) but will quickly fill :
with water if a sprinkler is tripped due to T rmealtay
heat. LRI has six large precast concrete o

Figure 5. Courtesy of Warfel Construction 7
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water storage tanks, seen in figure 5 on the previous page, in the basement of area B which

hold the water to supply the fire supression system in case of a fire.

Electrical

Landis Run Intermediate has two distribution panels. One operates at a building
uitilization voltage of 120/208V for its receptacles, lights, and other low voltage
equipment. The other distribution panel operates at 277/480V for its higher voltage
equipment. The electrical system has a total capacity of 2500A. The system is partially
redundant. While not everything has backup power a 130 kW natural gas generator
provides backup power for emergency lighting, essential mechanical equipment, and the
fire supression system. There is also an uninterruptible power supply (UPS) which will
provide power for all essential equipment and emergency lighting during couple of minutes
it will take for the generator to start up.

Curtain Wall & Roof

There is a variety of types of glazing used for the windows and curtain walls on this
project. Different glazing used on the project includes: Monolithic Float Glass, heat-treated
float glass, and insulating glass. Depending on where they are located in the building they
may be acid etched or low e and will have varying performance requirements. The
windows and curtain walls utilize aluminum for the mullions. The curtain walls and larger
windows will be mechanically attached to the concrete floor or concrete block that they
rest on as well as to the wood blocking or concrete block above them. They were initally
designed by the Architect and were reviewed and finalized with shop drawings provided
by the window manufacturer. The roofing system is comprised of EPDM, Thermoplastic
Polyolefin (TPO), and sheet metal systems.

Environmental

Landis Run Intermediate is seeking a LEED Silver rating from the United States
Green Building Councils. The strategies set to meet that standard are mix of design
features and construction standards. The building will utilize a white roof to reduce the
heat island effect and it will also use light shades in the parking lot to reduce light pollution
in the area. In addition, it will have water efficient fixtures to reduce water consumption.
Bike racks will be located on site to encourage alternative transportation to the building.
There was also extensive use of rapidly renewable resources such as bamboo and low
volatile organic compound materials used throughout the project. Other green
construction methods were employed during the construction of the site such as diverting
construction waste for recycling or reuse. Another construction method implemented was
disturbing as little of the surrounding environment as possible.

Matthew Stevenson | Construction Management | 9.23.11 8
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Project Cost Evaluation
Building & Project Costs

Table 1, shown below, shows the cost of the building construction cost, total project
cost, and the cost of various building systems. Each cost is provided as a total cost and a

cost per square foot (SF).
Table 1.

_ Total Cost Cost per Square Foot

Lancaster , PA

$26,400,000.00 $125.71
$28,400,000.00 $135.24
$5,700,000.00 $27.14
$4,900,000.00 $23.33
$2,800,000.00 $13.33
$2,100,000.00 $10.00
$1,400,000.00 $6.67

As will be discussed in a later section, LRI is a multi-prime project which means that
the work for each major building system is owned by a separate contractor which holds a
contract directly with the owner. The systems costs in the table above are simply the
contract values for each of the primes. The construction cost is the cost of constructing the
building and does not include site work or any other costs associated with the project. The
total project cost is the construction cost plus the site work. There are no land purchasing
costs associated with the project due to the fact that the owner already owned the land on
which LRI is being constructed. In addition, according to parties involved with the project,
the permitting fees are negligible due to the high amount of previous engineering and
construction (i.e. existing storm water systems, etc.) on the campus on which LRI is being
built.

Square Foot Estimate
Table 2 is a summary of a square foot estimate based off of R.S. Means values. It

takes into account rough

parameters of the project such as

Square Foot Cost Estimate Report

[Estimate Name: Lendis Aun Intermediate School
building type, square footage, and T5chool, Elementary with Face Brick with
building type. The results of this [Buitding Type: Concrete Block Back-up / Bearing Walls

. loction: Mational Average
estimate should be accurate to Story Count 3 =
within 10-15% of the actual Story Height ILF.) 12
building cost according to R.S. [Fioor Area {5.F ] 210000
Means. A full breakdown of the [Labor Type: Union
square foot estimate can be found I:’:::';i:;:* el ::ﬂr ey
in Appendix B. This square foot Cost Per Square Foot: 158521

Table 2. [euiding Cost: $17,894,500
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Lancaster , PA

estimate was produced under the
assumption that LRI has two

stories that were 105,000 SF each.

This is obviously a false
assumption but a necessary one
due to rigid choices in R.S. Means.
Another assumption is that the
local labor and material rates are
near the national average

Table 3.

F!vq.uanu Foot Cost Estimate Report

Estimate Hame:

[ Landis Run Intermediate Schoal

Bwiding Type

School, Elementary with Face Brick with
Concrene Biock Back-up / Bearing Walls

Mational Average

Stony Count

1

Rrmry Hesigee 01 F b

17

Floor frea [5F.4 2110000

Labor Type Linkon

Basement Included Mo

Data Release Year 2008 Quarter 1
{ost Per Square Foot:  [585.21

Buwiding Cost L0, 453 BES

Assemblies Estimate

Table 3 is a more accurate estimate of the square foot cost of the building. The
values for key pieces of the mechanical, electrical, plumbing, and fire protection systems
were removed from the square foot estimate in the previous section. Estimates for these
key pieces of equipment were then compiled based on R.S. Means Assemblies data and the
actual equipment in LRI. Those estimates were then placed back into the square foot
estimate resulting in a more realistic square foot estimate. Specific assemblies that were
estimated using assemblies data include the sprinkler system, switchgear, generator, air-
handler units, and boilers.

Estimate Accuracy

The original square foot estimate was 67.8% of the actual cost of the building. This
lack of accuracy is the cumulative error of many inaccuracies. The largest of these
inaccuracies were the false but necessary assumptions made due to the rigid structure of
the input fields in R.S. Means. In addition, there are a great deal of variables such as types
of piping, types of fixtures, level of finishes, etc. that can reduce the accuracy of the estimate
if they don’t match what R.S. Means assumes. The assemblies estimate was 77.4%
accurate. The increase in accuracy is due to a more accurate estimate of the main
components of the MEPFP systems in the building. The tables used to perform the
estimates can be found in Appendix D. The next step in obtaining a more accurate estimate
would be to take into account more detailed takeoffs and quality of finishes.

10
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Site Layout

Four site plans, which can be found at the end of this document show four different
phases of construction at LRI. The first is the existing conditions plan which simply shows
the building footprint and its varying number of stories, the site utilities, the site boundary,
and the access drive. This plan is intended to show the layout of the site before any actual
construction activities occur. The utilities and building footprint are shown to give an idea
of the scale of the building and site as well as to identify where the utilities are. It should be
noted that the site boundary is also where the site fencing is located.

The excavation phase plan shows the layout of the site as footers and any necessary
grading is taking place. It shows where the job trailers for the prime contractors are
located along with available parking. These trailers are the only temporary facilities on
site. The plan also shows the general area where the stockpile is located. A site
entrance/exit could not be shown on the plans due to the fact that it is located farther
down the access drive and including it in the plans would have made the scale of the plan
too small to distinguish any detail. This plan also shows the flow of traffic that workers and
civilians coming to site will utilize.

The superstructure phase plan shows the layout of the site as the walls, slabs, joists,
and roofs are being installed. It shows the laydown areas for each of the major trades that
require it. Notice that the MEP laydown area is one big area. This is due to the fact that at
this point in construction the MEP trades are simply running lines and pipes underground
and through walls and therefore do not have as much to store as the main structural trades,
masonry and steel. Construction traffic is also shown on this plan which shows how any
construction equipment and/or vehicles will traverse the site. Notice that at the North
West corner of the building the civilian traffic and construction traffic cross paths. Thisis a
dangerous spot and can result in a severe accident if caution is not paid by both drivers of
construction equipment as well as civilian vehicles where driving around the site. Notice
that no crane is shown on site due to the fact that there is no permanent crane. As
discussed before the crane is mobile and is only on site on days which require setting joists.

The finished plan shows the layout of the site as the vast majority of work has
moved to the inside of the building and grading around the building is complete. Lay down
areas are no longer necessary. The only storage needed are the storage trailers for
materials which will later be installed in the building.

Due to the openness of the site and its relative seclusion there are no out of the
ordinary safety procedures. The site is spacious enough to accommodate for all required
parking and laydown areas as well as for the easy maneuvering of construction equipment.

Matthew Stevenson | Construction Management | 9.23.11 11
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Local Conditions

Landis Run Intermediate School is located in Lancaster, Pennsylvania. Although
there are many common types of construction in the area, the most common method of
construction is load bearing masonry. Within this type of construction joists are by far the
most common method of supporting any floor slabs above on the load bearing walls. Itis
also typical for a building of this construction type and size to not have a permanent crane
on site due to the relatively small amount of things to be lifted. Since joists are not set
every day and most other building materials can be lifted to significant heights with front
loaders it is not cost effective to have a crane on site for a majority of the project.

One way in which LRI is trying to achieve its LEED Silver rating is by minimizing the
disturbance on site during construction. This inherently reduces the amount of available
parking for workers. However, even with the reduced site disturbance there is still a
sufficient amount of parking available to workers even during peak construction periods.
There is enough space for two lanes of parking in front of the job trailers of the primes and
the access road, which is of substantial length, is wide enough for parking on one side.
There are also many open areas that when not being used for storage could be utilized for
parking. Overall, although parking has the potential to be tight at times the site certainly
has the capacity to accommodate all vehicles and has no need to bus workers in from off-
site parking lots.

As found on the website of the Lancaster County Solid Waste Management
Authority, it cost $53.00 per ton to dispose of construction/demolition waste in its landfills.
Recyclables cost $10.00 per ton to either dump at a landfill, resource recovery facility
(RRF), or transfer station. That price is steady for all types of recyclables. A complete list
of dumping fees for the LCSWMA can be found in Appendix D.

According to the Geotechnical report provided by the owner there are
approximately six different soil types on the site. The soils were classified in accordance
with ASTM D2488 and are the following: silt, silt with sand (ML), shale, silty sand (SM),
lean clay with sand (CL), dolomite, and schist. In general, the soil contained variable
amounts of sand and rock fragments and is generally firm, stiff, and compactible. Under
normal conditions the soil found on site is suitable for construction. However, as is the
case with all soils excessive rain can create unsuitable soils and will need to be given time
to dry. The site experienced this with a period of steady rain in the summer. Remediation
efforts were made via aerating to dry the soil as quickly possible.

In addition, the Geotechnical report states that there was no groundwater found
during any excavations of test pits. Therefore, due to the geotechnical report and the lack
of significant excavation, groundwater is not anticipated to be encountered during the
construction of LRI.
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Client Information

Client Goals & Expectations

The owner of the project is the Manheim Township School District. They are
constructing the 210,000 SF building in order to prepare for the growth that the district is
experiencing. The new 5t and 6t grade school will also allow the district to expand its
services, specifically the addition of full day kindergarten.

The school district’s number one goal is ensuring the turnover deadline is met. It
has set a strict deadline for building turnover for August 28th, 2012 so that the building will
be ready for occupancy for the 2012-2013 academic year. Itis an essential goal because
they have no alternative locations to place the 5t and 6t grade students scheduled to
occupy the building. They have shared some of the burden in ensuring that the deadline is
reached. One example was the district’s willingness to purchase hundreds of thousands of
dollars’ worth of stone so that the project would not be delayed due to rain and the lack of a
suitable building footer. They purchased the stone so that a suitable building pad could be
made and footings could start sooner than if they waited for the soil to dry out.

The second most important goal for the district is staying on budget. So far the
project is actually under budget and it is important to the district that it stays that way.
The board recognizes that the money being spent is taxpayer dollars and should be spent
responsibly. They tried to ensure responsible spending by striving to compile complete
construction documents that were very detailed in order to reduce change orders.

The district has set high expectations for the quality of LRI and its construction.
Part of the district’s vision as listed on its website is to create a learning environment that
is “a place that stimulates curiosity and creativity” as well as “a place that provides
opportunities for critical thinking and problem solving” among other goals. In order to
achieve this goal the district pursued the latest technology in teaching as exemplified in the
building’s “STEM” labs. Another way it is trying to achieve an exceptional learning
environment is striving for a LEED Silver Rating which will provide for an environment
more conducive to learning through better air quality, comfort, and day lighting. To ensure
the quality of the project members of the school board along with the owner’s
representative often take walking tours of the site for visual inspection of the construction.

The district is also striving to minimize the impact on the surrounding area. The site
is surrounded by houses on three sides. In recognition of this and a township noise
ordinance the district has restricted construction starting time to 7 am sharp. No loud
noises before this time will be tolerated. Other examples exist as well such as the tire wash
station at the exit of the site to prevent the tracking of mud onto the township roads.
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Phasing & Occupancy Requirements

Since the project is not attached to any other buildings and is relatively isolated
from the other schools that are located on the campus there are no phased or dual
occupancy requirements. The order in which the construction flow in the building goes
allows the district to start moving into areas A and B early in august, while areas C and
especially D will not be ready for occupancy until the end of August. The township plans to
take full advantage of this by using the larger rooms such as the cafeteria and gymnasium
to act as staging areas for furniture and equipment which will later be moved to other areas
of the building after turnover.

Due to the engineering of the campus there is a critical sequencing issue during
construction. The issue at hand is the installation of the new switch gear for the campus.
After the completion of LRI there will be four schools which will have their electricity fed
through the high school’s electrical room. In order to accommodate the new load that LRI
will place on the existing switch gear new switch gear must be installed. However, the
electricity must be shut off for installation to occur therefore the entire campus must go
without electricity during the installation of the gear. Obviously, this cannot occur while
school is in session. In addition, if the installation does not occur in a timely manner other
construction activities that rely on power could lag due to the lack of available power.
Originally, the installation was supposed to occur over the summer months of 2011 but due
to unforeseen circumstances that did not happen. The new plan is to have the switch gear
installed over three different shut down periods. The first shut down was Labor Day
weekend and the next two shut downs will be at the end of October and Christmas Break.
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Project Delivery System

The project delivery system for Landis Run Intermediate School is Design-Bid-Build
with multiple primes. Design-Bid-Build was the only possible delivery system for the
project because by law any project for which state and/or federal funds account for more
than 50% of the funding must be Design-Bid-Build projects. Figure 6 on the following page
shows the major parties involved in the design and construction of LRI and their contract
relationships. In this project delivery system the five prime contractors all hold an
individual contract with the owner, Manheim Township School District. Although they
communicate and coordinate with one another, no one prime is responsible for or controls
another prime. Although, it should be noted that certain primes do hold certain
responsibilities for the entire site. For instance, the GC is deemed the “lead contractor”
with respect to safety and is in charge of inspecting and maintaining safe working condition
on the job site, mitigating safety conflicts (i.e. when the work of one contractor puts the
safety of another contractor’s worker in jeopardy), and other responsibilities relating to
safety. The GC is also in charge of providing and maintaining the construction schedule. In
addition, the architect only holds a contract with the owner and none of the primes.
Although the architect will assist in monitoring the construction process and resolving
conflicts between contractors, he has no legal obligation to any of the primes or vice versa.
Furthermore, any of the primes may have sub-contractors to perform parts of their
contract with the owner. However, the sub-contractors only hold a contract with and only
report to the prime, not the owner. In this case, the owner has a representative who
monitors the progression of the project full-time. Although the owner walks the site and
receives regular reports about the project, outside of occasional observation the owner is
not directly involved in the project.

The contractors were selected according to who bid the lowest. This is another
stipulation of the law. Any project for which state and/or federal funds account for more
than 50% of the funding the owner must award the contract to the lowest bidder on a
contract.
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Figure 6.
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Staffing Plan

The management staff structure implemented by the General Contractor on Landis
Run Intermediate School is split into two basic areas: office and field personnel. It consists
of four office personnel and two field personnel.

Office Personnel

The project executive analyzes and tracks the project from a broad standpoint by
monitoring the overall project cost and progression of the schedule. He relies on the
project manager to alert him of any major issues that may need his attention. The project
executive also provides advice and information based on experience to the project manager
and project engineer if something arises that they may not have much experience with.
The project manager is the person who holds the highest level of responsibility for the
success or failure of the project. He examines the budget and schedule on a weekly or bi-
weekly basis and is constantly looking into the near future to make sure the project runs
smoothly. The PM also performs and array of activities on a day to day basis that change as
the project progresses. Some of these tasks include scoping bids, buying contracts,
resolving conflicts with subcontractors or other contractors, as well as confronting any
other issues that may arise on the project. The project engineer works hand in hand with
the project manager. His main responsibilities are composing RFI's, buying out contracts,
scoping out bids, writing scopes of work, staying with contact with field personnel and
resolving any issues they may raise, as well as taking meeting minutes and any
miscellaneous tasks they may be assigned by the project engineer. It is important to note
that many of the tasks listed above are shared with the project manager and whoever
completes them for a given issue or contract is decided by the project manager. The project
manager delegates the work load to members of the project team that he sees fit based on
time and experience. The project administrator coordinates, submits, and files all
documents relating to the project such as RFIs, LOIs, and correspondence with other
parties involved in the project. They may also track down any withstanding documents or
correspondence that should have been submitted to the company but is still outstanding.

Field Personnel

Supervision, utilization, and activity planning of the site as well as communicating
with the other prime contractors is the responsibility of the superintendent. The
superintendent submits daily reports about the progress, conditions, and weather on the
site as well as any delays that were experienced and why. He walks the site to ensure that
the quality of work is acceptable and coordinates with his foreman if he sees anything that
needs to be fixed or changed. The superintendent also looks ahead and makes sure that
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everything is in place so that the construction activities planned for the near future will be
carried out smoothly and on time. The superintendent reports on a regular basis to the PM.
He reports any major issues with the project and any concerns he may have. The foreman
spends the majority of his day on the site directly supervising and communicating with
other contractors and sub-contractors. He also ensures that the quality of work on the site
is acceptable and that the other contractors are progressing as scheduled. He reports any
concerns he may have with the superintendent.

Below, figure 7 depicts the Staffing Plan for LRI that is utilized by Warfel
Construction Company.

Figure 7.
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31 rea [ Finishes B% days Wad 21512 Tue 6712712 Ce——
3T |larea [ Substantially 1 day Tue 828512 Tue &/28112

mpleta

19

Matthew Stevenson | Construction Management | 9.23.11



Landis Run Intermediate

Lancaster , PA

Appendix B

Square Foot Cost Estimate Report

Estimate Name: Landis Run Intermediate School
School, Elementary with Faco Brick with

Building Type: |Concrete Block Badk-up / Bearing Walls £ 1_"*.,@;},

Location: National Average ="

Story Count: 2 . 1. !

Story Helght (LF.J: 12 E

Floor Area [5.F.); 105000

Labor Type: Union

Bazement Included; i [+]

Data Release: Year 2008 Quarter 1 Cerst i dérived from a budding madel wich bl

Cost Per Square Foot:  |585.21 B 1 T S 1 PP RBE OO £ s

ﬂ-u”dil*{, Cost: 51?,594,505 Paramme ey ars nal wil hin bhie fanges meammended by R asn

% of Total | Cost Per S.F. Cost

A1010 standard Foundations 5133 $279,500
12" deep x 24" wide

A1030 Slab on Grade 54.61 5968,000
Elab on grade, 4" thick, non industrial, reinforced

A2010 Basement Excavation 50.14 529,500
storage

AZU2U Basement Walls 51.18 248,000
thick

B Shell 17.30% 514.78 %3,103,000

B1020 Roof Construction $3.85 $808,500
40 PSF superimposed load, 60 PSF Lolal loed

B2010 Exterior Walls $2.48 5521,500
perlite core flll

BZOz0 Exterior Windows 51.03 5215,500
Windows, aluminum, awninﬁ, insulated E;Iais, 4'-E" y 53"

B2030 Exterior Doors $0.54 $113,500
E&'-0" x 10'-0" opening
Dpening

B3N10 i Roof Coverings o6 828 1,444, 000
strps
Insulation, rigd, roof deck, polvsocyanurate, 28/CF, 2" thick, R14.29
Insulation, righd, roof deck, polvisocyanurate, tapered for dralnage
counter Flaﬁhirrﬁ
Roof edges, aluminum, duranodic, 050" thick, 8" face
Flashlng-. aluminum, no backing sides, .019"

C Interiors 26.70% £22.73 54,773,500

C1010 Partitions 54.22 S886,000
Concrere block (CMU ) partition, regular weight, hollow, 8" thick, no finish

1020 Interior Doors $1.20 252,500
0" x 70" x 1-3/8"

C1030 Fittings 5173 5364,000
Toilet partitions, cubicles, i:eiling hu NE, stainkess steel
Chalkboards, liguid chalk type, aluminum frame & chalktrough

3010 \Wall Finiches $31.22 S677,000
2 coats paint on masonny with block filker
Painting, masonry of concrete, latex, brushwork, primer & 2 coals
F-:iut.'rll!,. sy wr o rele leles, by sl k, addition Tor bkeck Tiller
Wall coatings, acrvlic glazed coatings, maximum
Ceramic tile, thin set, 4-1/4" x 4-1/4"

C3020 Floor Finishes $6.50 $1,365,500

Matthew Stevenson | Construction Management | 9.23.11
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Carpet, tufted, nylon, roll goods, 12" wide, 36 oz
Carpet, padding, add to above, minimum
Terrazzo, Maximum

Vinyl, composition tile, maximum

3030 Ceiling Finishes 55.85 51,223,500|

grid, suspended support

D210 Plumbing Fixtures £7.19 51,509,000
Water closet, vitreous china, bow! only with flush vahve, floor mount

Urinal, vitreous china, stall type

Lavatory witrim, wall hung, PEon CI, 20" x 187

Kitchen sink w)/trim, countertop, stainless steel, 43" x 22" double bowl
Service sink witrim, PE on Cl, corner floor, wall hung: w/irim guafd. 24" x 20"
Shower, stall, baked enamel, terrazzo receptor, 36" square

Waler cooler, electric, wall hung, wheelchair Lype, 7.5 GPH

D2020 Domestic Water Distribution 50.09 519,000|
Gas fired water heater, commercial, 100< F rise, 300 MBH input, 278 GPH
D2040 Rain Water Drainage S0.10 $20,500|

Roof drain, CI, sil,single hub, 5" diam, 10' high
Roof drain, €1, soil,single hub, 53" diam, for each additional foot add

D3010 Energy Supply 58.35 §1,753,500|
10,000 5F, 100,000 CF, total 2 ﬂnnrs-

D3050 Terminal & Package Units $10.86 42,280,500
Lon

D4010 Sprinklers $2.26 $474,500|
Wet pipe sprinkler systems, steel, [ight hazard, 1 floor, 50,000 SF

D500 Electrical Service,/Distribution 50.28 $58,500|

4 wire, 120/208 V, 800 A

Feeder installation 600 V, including RGS conduit and XHHW wire, B00 A
Switchgear installation, incl switchboard, pane's & circuit breaker, 800 A
DE020 lJEhtlﬂE and Branch W'irinE $9.22 $1,936,000|
transformer

Wall switches, 2.0 per 1000 5F
Miscellaneous power, 1.2 watls

Central air conditioning power, 4 watts
lixtures @40 watt per 1000 S5F

D5030 Communications and Security $1.90 $398,500|
sound systems, 12 cutlets

fire detection systems, 50 detectors
master clock systerms, 10 rooms
master TV antenna systems, 12 outlets

Internet wiring, 2 data/woice outiets per 1000 5.F.
Ds0a0 Other Electrical Systems S0.08 517,000|
operated, 3 phase, 4 wire, 277/480 V, 15 kW
E Eguipment & Fumnishings

E1020 Institutional Equipment 50.12 526,000
Architectural equipment, laboratory equipment, counter tops, stainless steel
E1090 Other Equipment 50.00 S0

F Special Construction

G Building Sitework

SubTotal 100% $85.21 $17,894,500
Contractor Fees (General Conditions,Overhead, Profit) 0.00% $0.00 SO
Architectural Fees 0.00% $0.00 SO
User Fees 0.00% S0.00 50

pial Building Co : ] 00
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Appendix C

Square Foot Cost Estimate Report
Estirmate Name: Landis Run Intermediate School
[School, Elementary with Face Brick with
Building Type: Concrete Block Back-up / Bearing Walls
Location: Mational Average
Slory Count: 1
LStory Height (L.F.): 12
Floor Area [5.F.) 210000
Labor Type: Union
Basement Includsd: No
Cata Release:; Year 2008 Quarter 1 £ 0aTh e ARIAETrom & BUkiBg ol with Badis comis
Cost Per Square Foot:  [$85.21 Sooie ERRREEY 04 TRkl M TTUTTT
Building Cost: 517,894 500 PAPARE R IFE AB WAIE THE FERETY TREammEnced s HARAsanE.
% of Total | Cost Per 5.F. Cost
A Substructure
AlD10 Standard Foundations $1.33 5279,500
12" deep x 24" wide
ALD3D Slab on Grade 54.61 5968,000(
Slab on grade, 4" thick, non industrial, reinforced
A2010 Basement Excavation 50.14) $29,500{
HiuraEE
Al Basement Walls $1.18| $248,000|
thick
B Shell 17.30% £14.78 53,103,000
B1020 Roof Construction $3.85 S808,500
40 P5F superimposed load, 60 PSF total load
B20O10 Exterior Walls 52.48| £521,500|
perlite core fill
B2020 Exterior Windows 51.03 5215,500|
Windows, aluminum, awning, iris ulabed glaﬂ;, 4'-5" % 53"
B2030 Exterior Doors 50.54| $113,500|
&'-0" x 10°-0" upen'inE
OPeTing
B3010 } Roof Coverings 56.88| 51,444, 000|
strps )
Insulation, riEid, rool deck, polvisocyanurate, 28/CF, 2" thick, R14.29
Insulation, rigid, roof deck, polyisocvanurate, tapered for drainage
counter ”H!ihil‘lE
Roef edges. aluminum, duranadic, 050" thick, 8" face
Flashing, aluminum, no backing sides, 019"
C Interiors 26.70% $22.73 4,773,500
C1010 Partitions 54.22 SEE6,000
Concrere block (CMU) partition, regular weight, hollow, 8" thick, no finish
£1020 Interior Doors 51.20] 5252,500|
0" x 7°-0" x 1-3/8"
C1030 Fittings 51.73 5364,000(
Toilel partitions, cubickas, ceil'rrrE hung, slainless steal
Chalkboards, liguid chalk type, aluminum frame & chalktrough
c3o10 Wall Finishes $3.22 S677,000|
2 coals paint on masanny with block filler
Fainllng,. masonry or concrete, latex, brushwork, primer & 2 coats
Fainlinﬁ masonry or concrete, latex, brushwork, addition for block filler
Wall cuati:ngs. acrylic Ela.:ed coalings, i mum
Ceramic tile, thin set, 4-1/4" x 4-1/4"
€3020 Floor Finishes $6.50]  $1,365,500|
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Carpet, tufted, nylon, roll goods, 12 wide, 36 oz

Carpat, padding, add to above, minimum

Terrazzo, maximum

Vinyl, compasition tile, maximum

3030

Ceiling Finishes

$5.85

51,228,500|

D Services
2010

grid, suspended support

Plumbing Fixtures

47.19

411,026,365
41,509,000

Water closet, vitreous china, bow!l only with flush valve, floor mount

Urinal, vitreous china, stall type

Lavatory w/trim, wall hung, PEon Cl, 20" x 18"

Kitchen sink w/trim, countertop, stainless steel, 43" x 22" double bowl

Service sink w/trim, PE on Cl, corner floor, wall hung w/rim guard, 24" x 20"

shower, stall, baked enamel, terrazzo receptor, 36" square

Watar cooler, electric, wall hung, whealchair type, 7.5 GPH

D020

Damestic Water Distribution

40.09|

419,000|

Gas fired water heater, commercial, 100< F rise, 300 MBH input, 278 GFH

D2040

Rain Water Drainage

40.10|

420,500

Roof drain, CI, snil,single hub, 5" diam, 10 hiEh

Roof drain, Cl, soil single hub, 5" diam, for each additional foot add

D3030

Energy Supply

$8.35

52,499,000

Cooling GlﬁlﬂtiﬂE SyEtems

D3050

Terminal & Fackage Units

410.86|

53,864,000}

95,83 ton

D4010

Sprinklers

52.26]

$625,500|

Dry Pipe, one story 50,000 ft2 and (2} three story 25000ft2

D010

Electrical Service/Distribution

40.28|

482,650|

phase, 4 wire, 277/4804A, 25004

Feeder installation 500 Y, Including RGS5 conduit and XHHW wire, 800 A

25004

D020

I.IEhthE and Branch WirirrE

59.22

51,936,000|

transformer

Wall switches, 2.0 par 1000 5F

Miscellaneous power, 1.2 watts

Central alr conditioning power, 4 watts

fistures @40 watt per 1000 5F

D5030

Communications and Security

S1.90|

$398,500|

sound systems, 12 outlets

fire detection systams, 30 detectors

master clock systems, 10 rooms

master TV antenna systems, 12 outlets

Internet wiring, 2 data/voice outlets per 1000 5.F.

D5090

Other Electrical Systems

E1020

operated, 3 phasze, 4 wire, 277480 %, 130 kW

E Equipment & Furnishings

Institutional Equipmeant

Architectural equipment, laboratory equipment, counter tops, stainless steel

F Spedal Construction

G Building Sitework

Other Equipment

SubTotal 100% $85.21 $17,894,500|
Contractor Fees {General Conditions,Overhead,Profit) 0.00% $0.00| $0|
Architectural Fees 0.00% $0.00|

User Fees 0.00% 40.00 50

Total Bullding Cost
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endix D

A

D3050 Terminal & Package Units
Root ———=1— Roof Top Unit
Return Duct
N "
— Supply Duct
i w‘_l Finish Ceiling
Supply Diff.
System Description: Rooftop single zone frame, or changes from one to  problem. heat may be m
units are electric cooling and gas heat. two. As the unit capacity increases for desired in colder locations. The table below o L Con y
Duct systems are low velocity, galvanized farger areas the duct distribution grows in is based on one unit supplying the area A | system Description: Rooftop units are Muitizone units cost more per ton of time "shady side” or central offices may
steel supply and retum. Price variations proportion. For most applications thereisa  fisted. The 10,000 S.E unit for bars and 7 muttizone with up 1o 12 zones, and cooling than single zone. However, they tequire heating. It is possible 1o
between sizes are due to several factors. tradeoft point where it is less expensive taverns is not listed because a nominal 110 b include electric cooling, gas heat, offer flexibiity where load conditions are accomplish sitailar results using duct |
Jumps in the cast of the rooftop unit and more efficient to utifze smafier units. tor unit would be required and this is 3 &maonnﬁ fitters, supply and return fans  varied due to heat generating areas or heaters in branches of the single zone
oceur when the manufacturer shifts from with short simple distribution systems. above the normal single zone rooftop complete. Duct systems are fow velotity, exposure to radiational heating. For unit, However, heater focation could be 2
- . | the largest capacity unit ort a small frame Larger units also require larger initial supply  capacity. S %_E steet supply and retum with example, perimeter offices on the “sunny problem and tatal system operating
to the smailest capacity on the next iarger and return ducts which can create a space insulated supplies. side” may require cooling at the same anergy efficiency could be lower. L
COST EACH
COST EACH T
System Components query | wer T T Wy 3 T o
™ SVSTEW D050 150 1280 A — e
ROOFTOP, SINGLE ZONE, AIR CONDITIONER
~ APARTMENT CORRIDORS, 500 S.F., .92 TON .
Rooftop ait conditioner, 1 zome, electic coct, standard conkols, Surb 1.000 fa 1,759.50 7% 24956 b “ Ewow 50 i NMWM WM “w -
Ductvork pachage for cootop sigle 2002 unts 1000} System 22908] 1035 126448 100G Syshen 17 il )
O ramsss| 1 37598 O 2928150] 13541 428280
C0ST PER S, Taa|  Tam| s COST PERSF. 376 5 T
i Nofe A: Small single 2072 st recommendad
D3050 150 Rooftop Single Zone Unit Systems COST PER S, CORT PER ST, 1
AT, ST, ; 0 R Muitizone Unit Systems e
TR [E [ | §{D30so _uu_ octiop yste e
1280 4 355 Roaftop, mukuone, a¥ contitoner
e 267 23 Apartment corndors, 1,500 S, 275 tan, See Note A 1
] =] : z THRST 50 o = 77 7% e
ey % T 00 545 43| tom)
0 . ¥
126 Birs and e, 500 S 554 o ey RS
2000 S0 5K, 5542 ton 1) 810 4 42 S
2060 s o 5 £
e (] w ol e
70 6.30 5.60 40 wE MA u..r
2560 346 a WN WNM Mm-
240 949 1055 g :
2840 745 860 W90 13.50 W-_.l.
290 220 640 1315 ek 7|
Eiv % 5 %50 T
] 65 sa PO I ] |
£ m.@m wmw 1545 5.0 3LEE
3480 505 450 3
3680 339 30 1115 735 r_m a|
3760 685 £.10 80 750 13 !
%0 37 T festaueant 50 2650 1230 3 |
0 1080 25 TOA0ST. 5000t LT T S
4200 560 645 20,000 SF., 100.00 ton 11.60 11.80 w I-.
4240 Scrcas and colleges, SO0 SF. 1.92 o 830 260 Shoals and an_u : NM % MNW ~,“
K 1000 k} 15000 S, L
R s Ep L 25000 OF, 95 335 505 Thll
326 o
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D3020 Heat Generating $

D3020 315

Chimney, Stainless Steel, Insvlated, Wood & Oil

0530 | Craney, stariss Steel, moated, dameter,
>

3
100

75
0580 e

322

B030 Cooling Generating Systems

Air Cooted Water Chiller Unit

Chilled Water Supply & Return Piping

GZmA%

ek

Design Assumptions: The chilied water,
air cooled systems priced. utilize
eciprocating hermetic comprassors and
propelier-type condenser fans. Piping

£l

Insulate o
_E::r:.m Fan Coil Unit # = Supply -

included based on a two pipe system. No
ducting is included and the fan-coft units
are coofing only. Water treatment and
balancing are not inchuded. Chilfed water

Finish Ceiling

is through the use of multiple fan coil

units. Fewer but larger fan coil units with
duct distribution would be approximatety

the same SF. cost.

with pumps and expansion tanks is piping is insulated. Area Jistribution
COSTEACH __

QuANTITY UNIT (3 ST TOTAL
oo g 348270 51324 39959
06 Th256| 191813 94083

10| e 1,300 1,400 2208

PP T 785 18,920 %714
TOTAL 1975920|  @se3|  @sles?
COSTPER S 559 758 1617

COST PER S F.
D3030 110 Chilled Water, Alr Cooled Condenser Systems o]

St WAL 3 TOTA
120 o ., 550 650 740 142
e OO0, 1353 == 53 3% 75
144 Banks and lbvaries, 3000 $., $250 o 10 1040 555 1935
53 i 75 % 2%

1% Bats and 1740 1060 8
1780 B8 263 588
190 Bawing allys, 3,000 SF. 17.00 101 8325 1065 2230
0 20,000 SE. 55 83 1308
260 9.3 &45 1775
20 54C 347 887
200 1505 1939 249
B3 1045 (5 153
%40 905 860 1785
ES 5% LS 553
%% 315 830 1255
EZ B L] 5%
[ 3120 82 8 1640
B (9] 3 03
33%0 84 8% 1675
%% 53 35 G4

#0 iwH 93 2
% 7000 37 103 0 tan 1:3 % T8
34 Schocls ans caleges, 3000 SF. 1150 ton 985 880 1865
KX RO0SE, 658 T [ %

323

25

Matthew Stevenson | Construction Management | 9.23.11



Lancaster , PA

Landis Run Intermed

D3030 Cooling Generating Systems

i~ Condenser Water

et

flo

General; Water cooled chilers are avaiiable
in the same sizes as air cooled units. They
are also avaiiable in targer capacities.
Design Assumptions: The chilied water
systems with water cooled condenser

include reciprocating henmetic
compressors, water cooling tower, pumps,
Piping and expansion tanks and are based
on a two pipe system. Chilied water piping
is insulated. No ducts are inchided and
fan-coll units are caoling only. Area

. Cooling Tower
,_\ ﬂ@__. -~ Cooling Tower Water Makeup

distribition is through use of multipte fan
coil units. Fewer but farger fan coll units
with duct distribution wouid be
approximately the same S.F. cost. Water
treatment and balancing are not included,

COST EACH
System Components T T [ om ]
ST —
PACKAGED CHILLER, WATER COOLED, WITH FAN COL UNT
APARTMENT CORRIDORS, 4,000 $.F, 7.33 TON
Fan cof ar condiboner uit, cadinet maunteci & fiters, chiled water 2000 Ea. 464176 68404 53254,
Viater ctille, water cocied, | compressor, hesmetic scrol, 1.000 £a 5,358.60 334340 8.x2
Cooing tower, draw thru singie o, beft drne 1.000 fa 131207 141.84 1,4539]
Coolg tomer & pging 1.000 System 696.04 33718, 9932
Crided water comections 2006 Ea. 2,600 2306 5400
Chitled water distrbudion piging 520.060 (23 5,282 22,3606 31,6482
TOTAL 2385041 23,666.46 5351687
QOSTPER S, 59 7.42 133,
*Coolag cequirements wxld lead o choosing 3 water vooied unit,
D3030 115 ,  Chilled Water, Cooling Tower Systems - oﬂgﬁz o
1300 § Packaged chdier, water cooled, wih 1an ol ut
1320 Apartment corriders, 4,000 $F., 7.33 ton 5.98 743
1602 Banks and ibxares, 6,000 SF., (5.6 ton 1040 215
1800 25000 ton N g 7.4 655
1880 % 00 SFTH 33 ton 18.75 10.30
2000 2,000 $7, 221.66 ton 1850 855
160 Bowling aeys, 4,000 SF. 22,66 ton 1245 8%
2220 3 16.30 6.25
2440 6.75 805
2640 660 6
EY) 13.20° 920
2880 1020 7.05
3000 | EES 7B
3200 6.60 5.3
k? 6.65 8
3480 655 §
3560 570 135
3760 5.30 5.08
3840 865 P
4040 6.35 6.25
2120 1330 8.30
432 A .0 ton 8.3 6.80
4401 Schoois and colleges. 4000 5., 15,33 ton 985 8
4600 60,000 85, 23000 ton £.30 635
324

i HVAC
030 Cooling Generating Systems

%5 Components
4 EM D3030 214 1200
B HEATNG/COOLING, GAS FIRED FORCED AR,
ONE ZONE, 1200 SF BLDG, SEER 14 Lo t 8 7450 12250
i 2 Thermostal maes X = 165
: 1 [2 165
T Etermittent piot § _m% M 197% %5 233
4 m__;%. 3% Sﬂ_cm, 135 MBH Lo £ 259 . %9
% Coing tubing 25 feet 1580001 b 16| L8| 21%
] Detteh 200] 6. 35 maf
E Ductwork corpaction 176000 F Sud 16960 83076 987.%
4 Suogly ductwork a0l & 52 54 106
§ Supply gt el 7728 593.28 9705
¥ Duct insitabon o] 6 342 230 65.20
e Return regster ot SECA 34738 7.071.78
- 5T EACH
mer 1
03030 214 Heating/Cooling System TR
750 a7 ;
T e Codleg system, gos Fred, SEER 14, 1200 & By o sl oar
7 155 L0
Wﬂ Fealig/Laoleg system, heal paop 3 fon, SEL 14, 1200 S Beg me m,wx p.gc
1500  ton, SEER 14, 2000 SF idg -
H
325
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Lancaster , PA

D50 Electrical
D5090 Other Elecirical Systems

NN

1S

,P.en:vnn._" System below tabulates the
ingtalled cost for generators Dy kW.
Inciuded in costs are battery, charger,
muffier, and transfer switch.

No conduit, wire, or terminations included.

System Components
SYSTEM 05090 210 0200 L
- GENERATOR SET, INCL. BATTERY, CHARGER, MUFFLER & TRANSFER SWITCH
GAS/GASOLINE OPER,, 3 PHASE, 4 WIRE, 277/480, 7.5 4W
Generator set, gas o gesdine cperated, 3 ph 4 W, 277480V, 7.5 K 106333
1,163.33
EESSID | Generators (by kW) —
190 | Genesalar *m include battery, charger, mutfies & transler swich =
0200 Gas/gascine operztad, 3 phase, 4 wire, 2777480 voit. 7.5 KWW
22 TLGN o
0280 201 i
mw@m EXG N w.w
zH E:
| &0 TEOW =
040 125 4 o
73 W =
0560 Dreset engine with fuel tank, 30 & =
W@MN W -
7. 125 kW =
Fo7e0
750 TSORW &
0330 175 kW =
k= e .
0K 2
%& o 2
¢ 350k 2
000 300 -
1080 ' 500w -
T30 L =
1400 3000 kW &
245

joo0 Special Construction

3

Coembinet bax.

27

PV power system, stand alone, AC and DC toads.

#V array

Asconnect

Soamp2pole.  Bausry
accedtightiing  giscannect

orotecton 175 amp DC to AC inverter

|

i
| AC toad center

Landis Run Intermed

G fi. e CAR charge: i
e ey Lt @ sy
= m_.-.ﬁ.ar.\‘ g
i bl e 0C foas cotler
i ", —
Groundiog 500
u System Components . ;
e s
¢ 4200100
PHOTOVOLTAIC POWER SYSTEW, STAND. ALONE
‘Atermative enesgy ouces, phofovotai; modde. 75 watt 17 volts 122000 E2.
BE o AC verter for, 48V, 5,500 watt 1000 Ea.
PY companents, combiner box, 10 kig. INESHA 3R enclosire 1000 £a.
Aternative ensgy soasces, PV componerts, fuse. 15 & for combiner box 10,000 Ea.
1000 @
1000 Ea
Deep cycle solar battery. 80 Ah (/204 4000 fa
Batery imerconnection, 15 WG #2/0, seaied wicopper fing Ligs 3.000 fa
Batery interconn, 24" AWG #2/0, seaied wjcopper rog gs 200 Ea.
wcopper fiag Wgs 2000 £
Batt temp compuier 5" cond 1.000 a
Systern discoenect, OC 175 amp cisewt ‘Dresker 1.000 23
Condit box for inverter 1000 fa.
0w voltage discoanect 1.000 Fa.
Vented battery enciosife, Woad 1000 ta.
copper clad, 8 bng, 5:8" dameter 1.000 £a.
Gromdeg, clamp, bionze, 5/8° 6z 100 Ea.
Sate copper wiee, syanded. #8 1.000 Cif.
Wire, 600 vo, type THW, #12 3600 CiLF.
Ve, 600 volt, type THY, 8 1050 CLf.
Rigid gabearrzed rg fitings. 120000 LF
Conduio 15 brn cip per 100 JENM, 1” dia 30000 %3
Lightning suge 1000 fa.
General iy 240 voR, 2 poie NEMA J, mrfusibie, NEMA 3R, 60 amp 1,000 fa
{oad centers. 3 wire, 120/240N, 100 amp man lugs. indgor, 8 circidls 2000 Ea.
Plugin panel or load certer, 120/240 yol, to 60 anp, | pale 5.000 fa
Raof avourting frame, wetd, fr & codues 2000 Ea.
Fuses, dual elemerd, time delay, 250 w0k, 50 270 2000 fa.
i T0TH. 475,
[ e
| | 5090 420 Photovoltaic System, EACH

8100 FroTovarac powes system, star) aone, A and O lgads

2 To AG icatls
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Lancaster , PA
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050 Electrical : ;
050 Electrical Electrical
_ B5010 Electrical Service/Distribution 0 Lighting and Branch Wiring
| I———
|
i
| Hystem Components COST EACH B : COST PER S,
| UNIT WAT, ST, 00 - Compo UNIT MAT, iNST, TOTAL
SYSTEM D5010 240 0240 s R T TIO 0300 —
SWITCHGEAR INSTALLATION, INCL SWBD, PANELS & CIRC BREAKERS, 600.4 RECEPTACLES INCL. PLATE, BOX, CONDUT, WIRE & TRANS. WHEN REQUIRED
Panelboard, NOOD 2254 4W 120/2081 mais S8, w/204 bhvs 42 circ 1000)  fa 2425 2075 450 25 PER 1000 SF.,.3 WATTS PER SF.
M@_a_“ﬁoma. ahum. bus bars, MB\EAE. & vie, %2 1.900 £, 4715 1175 5050 - Steel intermediate condut, 4C) 1/2" dism 167,000 LE 3B 98 133
r_wa ,ng_‘.,‘ et L2 ST RO O 100 . 2500 1175 36% ] Wire 600 type THWNVTHAN, copger soid 812 33| CLE 0 18 2
L. seder section circuit breakers, KA frame, 70 10 225 A 3.000 fa, 4125 546 4671 - Wiring device, receptate, duplex, 120V grounded, 153 emp 2500 a. 04 04
Wad plate, 1 gang, beowh plastic 2.500 Ea 02 02
— ToTaL 13825 450 18.7% Steel outiet box 4° square 2500 Ea 0 o 08
Steel cutier box 4" plaster rings 2500 £a. 01 02 03
REO10 20 Switchgear = Sﬂmﬂ»ox = O A 131 172
E ) Semchgear inst.. incl, swhd., parels & circ bk, 50 A, 120/208vlt \. 425 w.Eu 3,100 =
0 6004 2ot ) ;
5 13,800 4975 B COST PER SF.
-3
. wa >> — T e b5020 110 Receptacle {by Wattage)} = VT oL
{150 T cL] 21,000 10,900 31,900 3 Receptacies mckide plale, DOX, COMJUY, Wie & vansformes when required
) il ok 0 I 000 | 25 per 1000 5F, 3 wats g SF. @ | n
T - 35,700 15,400 55,100 . G240 With transtormer ADSU0 A 137 185
L L I O 080 4 per 1000 SF, 5 watt pos SF. gl & 153 2
0 0320 e 57 153 pF3)
0360 5 per 1000 S, v SF. 55 180 235
2 | 0400 Vith transforener 68 193 2,61
5] oun 8 per 1000 SF. 9 watts per S¥. 58 199 257
o {00 Wil Waastormer 76 2a7 23
i fosw 10 per 1000 F. 1.2 watts per S5, 61 216 277
H Wlh anstormer Kl 745 3%
4 F 060 16.5 per 1000 S.F, 2.0 watts per SF. 0 2.70 340
w 0640 \With Wransformer 1.2 320 §47
i1 oeso0 20 per 1000 SF.2.4 watts per 5. M 293 367
i [o720 Vith Hacsiommer 134 351 [ 3
|
i i
|
u
il i i
i 357 !
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Landis Run Intermediate

Lancaster , PA

Appendix E

LANCASTER COUNTY SOLID WASTE MANAGEMENT AUTHORITY
RATE SCHEDULE
EFFECTIVE JANUARY 1, 2011

MATERIAL TYPE LOCATION TIP FEES
(2)(4) RRF/TS or LF

Refuse (Case-By-Case) $73.00 per ton

Non-Processable Waste" LF $73.00 per ton

Non-Processable Waste (Oversize)“’“’ LF $110.00 per ton

. er (13N LF/TS or RRF

Construction/Demolition (Case-By-Case) $53.00 per ton

Putrescible™® LF Case-By-Case

Sewage Sludge” LF/RRF Case-By-Case

Processed InfectiouslPathoIogicaI“’“’ LF Case-By-Case

Ash Residue!™* LF Case-By-Case

Contaminated Soil ™™ LF Case-By-Case

Friable Asbestos" LF Case-By-Case

. $3.00 per tire {cars & motorcycles)
Tires (Recyclable) - 15 And Under ALL $10.00 per tire (trucks - rim size >20")
Tires (Re_cyclaple) -Over 15 LF/TS $145.00 per ton
(by app only)
Tires (Non-Recyclable)™® LF $150.00 per ton
. . $15.00 per White Good

White Goods Which ALL In a mixed load with Municipal Waste $8.00 per White

May Contain Refrigerants .
Good plus applicable waste rate per ton
$10.00 per White Good

. In a mixed load with Municipal Waste first White Good

All Other White Goods ALL waste rate per ton only. Second White Good and each
additional unit $5.00 per White Good

Any Single Item 200 Ibs. or less ALL $15.00

Commingled Recyclables(e’ ALL $10.00 per ton

Single Stream Recyclables‘a’ TS/LF $10.00 per ton

Newsprint and Office Paper'® TS/RRF $10.00 per ton

Yard Waste® LF $30.00 per ton

Wood - Small®” RRF $50.00 per ton

Wood - Large™ LF $60.00 per ton

Wood - Oversize' LF Case-By-Case

Residual™® LF/RRF or TS Case-By-Case

{Case-By-Case)
Public Scale Fee ALL $8.00

A fee equal to the greater of i.) $50.00 or ii.) actual cost incurred, may be imposed on mixed loads.
A $4.00 per ton Growing Greener Fee will be applied to each ton of Waste to be disposed at the LF with the exception

of Refuse.
2

(3)
“" Minimum Fee $30.00
) Minimum Fee $15.00
©  Minimum Fee $10.00

1/3/2011 MAADMIN\Rules\RateSchedule'1 1.doc

A $3.00 per ton Transfer Fee will be applied to each ton of Refuse delivered to the TS.
A $9.00 per ton Transfer Fee will be applied to each ton of Construction/Demolition Waste delivered to the TS.

LF - Landfill
RRF - Resource Recovery Facility
TS - Transfer Station

Matthew Stevenson | Construction Management | 9.23.11
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