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How to Use This Book

This 2018 National Plumbing & HVAC Estimator is
a guide to estimating labor and material costs for
plumbing, heating, ventilating and air conditioning
systems in residential, commercial and industrial
buildings.

[HEstimator @B

When the National Estimator program has been
installed, click Help on the menu bar to see a list of
topics that will get you up and running. Or, go online
to www.craftsman-book.com and click on Support,
then Tutorials, to view an interactive tutorial for

National Estimator.

Costs in This Manual will apply within a few percent
on a wide variety of projects. Using the information
given on the pages that follow will explain how to use
these costs and suggest procedures to follow when
compiling estimates. Reading the remainder of this
section will help you produce more reliable estimates
for plumbing and HVAC work.

is unique. Expect installation times to vary widely
from job to job, from crew to crew, and even for the
same crew from day to day.

There’s no way to eliminate all errors when making
manhour estimates. But you can minimize the risk of
a major error by:

1. Understanding what’s included in the manhour
estimates in this book, and

2. Adjusting the manhour estimates in this book for
unusual job conditions.

The Craft@Hrs Column. Manhour estimates in this
book are listed in the column headed Craft@Hrs.
For example, on page 19 you’ll see an estimate for
installing a 6 gallon hot water heater. In the
Craft@Hrs column opposite 6 gallon you'll see:

P1@.500

To the left of the @ symbol you see an abbreviation
for the recommended work crew.

Page 7 shows the wage rates and craft codes used
in this book.

To the right of the @ symbol you see a number. The
number is the estimated manhours (not crew hours)
required to install each unit of material listed. In the case
of a 6 gallon hot water heater, P1@.500 means that
.500 manhours are required to install 1 hot water heater.

n Costs in the Labor $ Column are based
on manhour estimates in the Craft@Hrs col-
umn. Multiply the manhour estimate by the

- assumed hourly labor cost to find the instal-

lation cost in the Labor $ column. For example, .500
manhours times $36.39 (the average wage for crew
P1) is $18.195, or $18.20 rounded.

18. You'll be prompted by
Update when it’s time to collect

mally associated with installing the materials
escribed. These estimates assume normal condi-
s: experienced craftsmen working on reasonably
ell planned and managed new construction with fair
to good productivity. Labor estimates also assume
that materials are standard grade, appropriate tools
are on hand, work done by other crafts is adequate,
layout and installation are relatively uncomplicated,
and working conditions don’t slow progress.

All manhour estimates include tasks such as:

B Unloading and storing construction materials, tools
and equipment on site.

B Working no more than two floors above or below

ground level.

Working no more than 10 feet above an unclut-
tered floor.

Normal time lost due to work breaks.

Moving tools and equipment from a storage area or
truck not more than 200 feet from the work area.

Returning tools and equipment to the storage area
or truck at the end of the day.

Planning and discussing the work to be performed.
Normal handling, measuring, cutting and fitting.

Regular cleanup of construction debris.

Infrequent correction or repairs required because
of faulty installation.
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If the work you're estimating won’t be done under
these conditions, you need to apply a correction fac-
tor to adjust the manhour estimates in this book to fit
your job.

Applying Correction Factors. Analyze your job
carefully to determine whether a labor correction
factor is needed. Failure to consider job conditions
is probably the most common reason for inaccurate
estimates.

Use one or more of the recommended correction fac-
tors in Table 1 to adjust for unusual job conditions. To
make the adjustment, multiply the manhour estimate
by the appropriate conversion factor. On some jobs,
several correction factors may be needed. A correc-
tion factor less than 1.00 means that favorable work-
ing conditions will reduce the manhours required.

Supervision Expense to the installing
contractor is not included in the labor
cost. The cost of supervision and non-
productive labor varies widely from job
" to job. Calculate the cost of supervision
and non-productive labor and add this
to the estimate.

Hourly Labor Costs also vary from job to job. This
book assumes an average manhour labor cost
$42.85 for plumbers and $41.59 for sheet metal
workers. If these hourly labor costs are n
for your jobs, adjust the labor costs up or
appropriate percentage. Instructio the
explain how to make these adjustment
using the National Estimator diskyit:
own wage rates.

Sy

Hourly labor costs in this book include the basic
wage, fringe benefits, the employer’s contribution to
welfare, pension, vacation and apprentice funds, and
all tax and insurance charges based on wages. Table
2 at the top of the next page shows how hourly labor
costs in this book were calculated. It's important that
you understand what’s included in the figures in each
of the six columns in Table 2. Here’s an explanation:

Column 1, the base wage per hour, is the crafts-
man’s hourly wage. These figures are representative
of what many contractors are paying plumbers, sheet
metal workers and helpers in 2018.

Column 2, taxable fringe benefits, includes vacation
pay, sick leave and other taxable benefits. These
fringe benefits average about 5.50% of the base
wage for many plumbing and HVAC contractors. This
benefit is in addition to the base wage.

6

Correction

Condition Factor

Work in large open areas, no partitions .85
Prefabrication under ideal conditions,

bench work .90
Large quantities of repetitive work .90
Very capable tradesmen .95
Work 300' from storage area 1.03
Work 400' from storage area 1.05
Work 500' from storage area 1.07
Work on 3rd through 5th floors 1.05
Work on 6th through 9th floors 1.10
Work on 10th through 13th floors 1.15
Work on 14th through 17th floors 1.20
Work on 18th through 21st floors 1.25
Work over 21 floars 1.35
1.30
1.10
1.25
1.50
1.20
1.20
1.10
20" above floor level 1.20
rk25' above floor level 1.30
Work 30' above floor level 1.40
ork 35' to 40' above floor level 1.50

Table 1 Recommended Correction Factors

Column 3, insurance and employer-paid
taxes in percent, shows the insurance
and tax rate for the craft workers. The
cost of insurance in this column includes
workers’ compensation and contractor’s
casualty and liability coverage. Insurance rates vary
widely from state to state and depend on a contrac-
tor's loss experience. Note that taxes and insurance
increase the hourly labor cost by approximately 30%.
There is no legal way to avoid these costs.

Column 4, insurance and employer taxes in dol-
lars, shows the hourly cost of taxes and insurance.
Insurance and taxes are paid on the costs in both
columns 1 and 2.

Column 5, non-taxable fringe benefits, includes
employer paid non-taxable benefits such as medical
coverage and tax-deferred pension and profit shar-
ing plans. These fringe benefits average 4.86% of the
base wage for many plumbing and HVAC contractors.
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Column Number 1 2 3 4 5 6
Taxable Non-taxable
fringe Insurance Insurance fringe
benefits (at and and benefits (at ~ Total hourly

Base wage 5.50% of employer employer 4.86% of cost used in
Craft per hour base wage) taxes (%) taxes ($) base wage) this book
Laborer 20.67 1.14 32.66% 712 1.00 29.93
Plumber 31.53 1.73 24.24% 8.06 1.53 42.85
Sheet Metal Worker 30.19 1.66 25.97% 8.27 1.47 41.59
Operating Engineer 30.77 1.69 25.18% 8.17 1.50 42.13
Sprinkler Fitter 30.98 1.70 25.05% 8.19 1.51 42.38
Electrician 30.50 1.68 19.82% 6.38 1.48 40.04
Cement Mason 26.00 1.43 23.12% 6.34 1.26 35.03

Average Hourly Cost

Craft Code Crew Composition per Manhour
ER 4 building plumbers, 2 building laborers, 1 operating engineer 39.06
SN 4 building sheet metal workers, 2 building laborers, 1 _gperating engineer 38.34
P1 1 building plumber and 1 building laborer 36.39
ST 1 sprinkler fitter 42.38
SK 4 sprinkler fitters, 2 building laborers, 1 operating en 38.79
SL 1 sprinkler fitter and 1 laborer 36.16
S2 1 building sheet metal worker, 1 building lab 35.76
BE 1 electrician 40.04
CF 1 cement mason 35.03
SW 1 sheet metal worker 41.59

Table 2 Labor Costs Used in This Book

The employer pays no taxes or insurance
benefits.

Column 6, the total hourly cost in do

of columns 1, 2, 4, and 5. The labor ¢ n
6 were used to compute costsg Lalér $ column
of this book.

Adjusting Costs in the Labor'$ Column. The hourly

labor costs used in this book ma y within a few
percent on many of your jobs. But wage rates may
be much higher or lower in some areas. If the hourly
costs shown in Column 6 of Table 2 are not accurate
for your work, adjust labor costs to fit your jobs.

For example, suppose your hourly labor costs are as
follows:

Plumber $19.00
Laborer. $16.00
Total hourly crew cost $35.00

Your average cost per manhour would be $17.50
($35.00 per crew hour divided by 2 because this is a
crew of two).

A labor cost of $17.50 is about 48% of the $36.39
labor cost used for crew P1. Multiply costs in the
Labor $ column by .481 to find your estimated cost.

or example, notice on page 19 that the labor cost for
installing a 6 gallon hot water heater is $18.20 each.
If installed by your plumbing crew working at an aver-
age cost of $17.50 per manhour, your estimated cost
would be 48% of $18.20 or $8.75 per heater.

Adjusting the labor costs in this book will make your
estimates much more accurate. Making adjustments
to labor costs is both quick and easy if you use the
National Estimator program.

Equipment Cost will vary according to need and
application. It typically is $110 per hour for a 10-ton
hydraulic truck-mounted crane.

Material Costs in this manual are intended to reflect
what medium- to low-volume contractors will be pay-
ing in 2018 after applying normal discounts. These
costs include charges for delivery to within 25 to 30
miles of the supplier.

Overhead and Profit for the installing contractor are
not included in the costs in this manual unless spe-
cifically identified in the text. Markup can vary widely
with local economic conditions, competition and the
installing contractor’s operating expenses. Add the
markup that’s appropriate for your company, the job
and the competitive environment.
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How Accurate Are These Figures? As accurate as
possible considering that the editors don’t know your
material suppliers, haven’t seen the plans or speci-
fications, don’t know what building code applies or
where the job is, had to project material costs at least
six months into the future, and had no record of how
much work the crew that will be assigned to the job
can handle.

You wouldn’t bid a job under those conditions. And |
don’t claim that all plumbing and HVAC work is done
at these prices.

Estimating Is an Art, not a science. There is no
one price that applies on all jobs. On many jobs the
range between high and low bid will be 10% or more.
There’s room for legitimate disagreement on what
the correct costs are, even when complete plans and
specifications are available, the date and site are
established, and labor and material costs are identi-
cal for all bidders.

No estimate fits all jobs. Good estimates are custom
made for a particular project and a single contractor

through judgment, analysis and experience. This book

is not intended as a substitute for judgment, analysis
and sound estimating practice. It's an aid in develop-
ing an informed opinion of cost, not an answer book.

Additional Costs to Consider

Here’s a checklist of additional costs to co
before submitting any bid.

—_

. Sales taxes

Mobilization costs

Payment and performance bond costs
Permits and fees

Storage container rental costs

Utility costs

Tool costs

Callback costs during warranty period

© ® N o o > 0 D

Demobilization costs

Exclusions and Clarifications

Neither the job specifications nor the contract may
identify exactly what work should be included in the
plumbing and HVAC bid. Obviously, you have to
identify what work is included in the job.

The most efficient way to define the scope of the
work is to prepare a list of tasks not normally per-
formed by your company and attach that list to each
bid submitted. Here’s a good list of work that should
be excluded from your bid.

Your Bid Should Exclude

Final cleaning of plumbing fixtures
Backings for plumbing fixtures

Toilet room accessories

Electrical work, including motor starters
Electrical wiring and conduit over 100 volts
Temporary utilities

Painting, priming and surface preparation

Structural cutting,patching or repairing

The costs of performance or payment bonds
Site utilities

Asbestos removal or disposal

Contaminated soil removal or disposal
Major increases in copper material prices

Fire dampers not shown on the plans

Your Bid Should Include

Trash sweep-up only. Others haul it away
Site utilities from building to property line only
Piping to 5 feet outside the building only

Plumbing & HVAC permits for your work only

Beware of Price Changes

There’s no way to be sure what prices will be in three
to six months. All labor, equipment, material and
subcontract prices in a bid should be based on costs
anticipated when the project is expected to be built,
not when the estimate is compiled. That
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presents a problem. Except for the installation of
underground utilities, most plumbing and HVAC work
is done six months to a year after the bid is submit-
ted. When possible, get price protection in writing
from your suppliers and subcontractors. If your sup-
pliers and subs won’t guarantee prices, include an
escalation allowance in your bid to cover anticipated
price increases.

Material Pricing Conditions

All equipment and material prices quoted by your
vendors will be conditional. They usually don’t include
sales tax and are subject to specific payment and
shipping terms. Every estimator should understand
the meaning of common shipping terms. They define
who pays the freight and who has responsibility for
processing freight-damage claims. Here’s a summary
of important conditions you should understand.

F.O.B. Factory (Free On Board at the Factory): Title
passes to the buyer when the goods are delivered by
the seller to the freight carrier. The buyer pays the
freight and is responsible for freight-damage claims.

F.O.B. Factory F.F.A. (Free On Board at the Fa
Full Freight Allowed): The title passes to the buye
when the goods are delivered by the seller
freight carrier. The seller pays the freight ch
the buyer is responsible for freight-d

the city, or nearest city, of de
pays the freight and is responsib
claims to the terminal. The buyer pays the freight
charge and is responsible for freight-damage claims
from the terminal to the final destination.

F.O.B. Job Site (Free On Board at job site, or con-
tractor’s shop): The title passes to the buyer when
the goods are delivered to the job site (or shop). The
seller pays the freight and is responsible for freight-
damage claims.

F.A.S. Port [of a specific city] (Free Alongside Ship at
the nearest port): The title passes to the buyer when
goods are delivered to the ship dock or port termi-
nal. The seller pays the freight and is responsible for
freight-damage claims to the ship dock or port termi-
nal only. The buyer pays the freight and is respon-
sible for freight-damage claims from the ship dock or
port terminal to the designated delivery point.

How to Use This Book

Obviously, it’s to your advantage to instruct all ven-
dors to quote costs F.O.B. the job site or your shop.

Reducing Costs

Most construction specifications allow the use of
alternative equipment and materials. It's the estima-

tor's responsibility to select the most cost-effective

products. Research and compare your costs before
making any decisions. Avoid selecting any material or
equipment simply because that's what you've always
done.

Don’t recommend plastic products such as ABS,
PVC, or polypropylene pipe or corrugated flexible
ducts until you’ve checked local code requirements.
Most building codes prohibit use of these materials
inside publicduildings such as schools, care centers

o factory-packaged equipment.
nt labeled “Some assembly
abor costs for mounting loose coils,
ilar equipment are very high.

alue Engineering

Let's suppose you've submitted a combined plumbing
and HVAC bid for $233,000. Your cutthroat competi-
tor put in a bid at $4,000 less, $229,000. Obviously
there’s no way you're going to get the job. Right?

Not so fast! Maybe value engineering can help you
win that contract — while fattening your profit margin.

Suppose the proposal you submitted had two parts.
Part | is the bid for $233,000, based entirely on job
plans and specs, just the way they were written. But
appended to your proposal is Part Il, a list of sugges-
tions for saving money without sacrificing any of the
capacity or quality designed into the system. Here’s
an example of what might be in Part II:

1. Deduct for providing pipe hanger spacings per
UPC in lieu of specified spacings:  $1,750.00

2. Deduct for reducing heating hot water pipe sizes
by using 40 degrees F Delta T in lieu of specified
20 degrees F Delta T: $4,600.00

3. Deduct for providing pressure/temperature taps
at air handling units, pumps and chillers in lieu of
specified thermometers and pressure gauges:

$875.00
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4. Deduct for eliminating water treatment in closed
piping systems: $1,800.00

5. Deduct for piping chilled and heating hot water
pumps in parallel in lieu of providing 100% stand-
by pumps: $2,900.00

Total deductions: $11,925.00

Adopting these suggestions would make you low bid-
der by nearly $8,000. A saving like that will be tempt-
ing to most owners, especially if the owner under-
stands that your suggestions result in a system that is
every bit as good and maybe better than the system
as originally designed.

You're not offering to undercut the competition. Far
from it. You're using knowledge and experience to
create better value for the owner. That’s called value
engineering and it’s likely to win the respect of nearly
all cost-conscious owners.

Notice that reducing costs is only part of what value
engineering is all about. You don’t cut costs at the
expense of system quality, integrity, capacity or
performance.

Don’t waste your time, and your client’s, by offering t
substitute cheaper or lower-quality fixtures or equip-

you’ll be associated with the inferior goo
mote. Some owners consider even the su

in the example) will require design changé$. You can
expect to be examined (or even challenged) on these
points. Be ready to explain and defend each of your
suggestions. Convince the client (or the design engi-
neer) that your ideas are based on sound engineer-
ing principles and you’re well on the way to winning
the owner’s confidence and the contract.

Now, let’s go back to the list and see how we might
justify the five value engineering recommendations.

1. Pipe Hanger Spacing. The pipe hanger spac-
ings recommended in the Uniform Plumbing Code
(UPC) are calculated by experienced, professional
structural engineers. The safety factors used in
these calculations are very conservative. They've
been widely used for many years and have proved
to be more than adequate. There’s no need for
more hangers than the UPC requires.

10

2. Changing HHW Delta T. In hydronic heating
systems, heat measured in Btus is pumped to ter-
minal units. The proposed change of the Delta T,
from 20 degrees F to 40 degrees F, has no effect
whatsoever on how many Btus the system deliv-
ers. You're not changing anything but the volume
of water being pumped. At lower volume levels,
the size of the pump, the pipe and the pipe insula-
tion can all be reduced. Not one of these changes
will affect the system’s ability to transmit heat.
Furthermore, operating costs will also drop, since
less pump horsepower will be needed to run the
smaller pump.

3. Thermometers/Pressure Gauges. Thermometers
and pressure gauges installed on or near vibrating
machinery have a very short life expectancy.
Gauges quickly lose accuracy under harsh condi-

i i will become less and less reliable.

hese sensitive gauges in a
crib when not in use. Safely

gs longer and won’t need to be
ften. And they’re simple to use. Just
sert a gauge in one of the conveniently located
ps. Make the reading, then remove the gauge
put it away.

. Water Treatment. ITT Bell & Gossett has done
studies on corrosion in closed hydronic systems
that have a make-up water rate of no more than
5% per year. These studies show that corro-
sion virtually stops when entrained air is either
removed or depleted. No water treatment is need-
ed in this closed system.

5. 100% Standby Pumps. Two pumps piped and
operated in parallel are more economical. Even
if one pump fails, the other pump can maintain
delivery at 75 to 80% of the designed flow rate.
That’s usually adequate for emergency operation.

These cost-saving ideas are small, but could tip the
balance in your favor. | hope they demonstrate the
potential that value engineering has when bidding
jobs. Any time you’re compiling an estimate, keep an
eye out for ways to save money or reduce the own-
er’s cost. Jot a note to yourself about each potential
saving you identify. Before submitting the bid, make
a list of your alternate suggestions. Maybe best of all,
markup on your value engineering suggestions can
be higher than your normal markup. If value engi-
neering can cut costs by $10,000, maybe as much as
$4,000 of that should end up in your pocket!
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Value Engineering: Surplus Materials

Value engineering doesn’t begin and end with job
plans and specs. Value engineering means getting
the most value at the least cost, no matter whether
it's value to the owner or value to the contractor.
Smart mechanical contractors learn to build extra
value into their jobs by controlling shrinkage of mate-
rials. Nearly every significant plumbing and HVAC
job ends with at least some surplus material on hand.
Material left over when the job is done tends to be
discarded as waste or hauled off the job in the back
of a truck that doesn’t have your company name on
the door. And why not? It’s surplus — not needed.
The owner didn’t need it. So now it’s up for grabs.

Not quite. Let’'s consider who actually owns that sur-
plus material. When your company has been paid,
every piece of material your crew installed belongs

to the building owner. But what about those fittings,
hangers and valves delivered to the job site but never
actually used? Almost certainly, those materials were
included in your bid. So aren’t they the property of
the owner? Not in my opinion. The owner contracted
for a mechanical system and (presumably) has one.
Unless it’s a cost-plus job or a labor-only job, the
owner didn’t buy materials delivered to the job si
The owner bought a mechanical system and has
one — completely separate and apart from any su
plus materials. In my mind, the property o
no more claim to left-over materials than the
owner would have claim to labor hou

the chance of actually getting it b
are two very different propositions. | see recovery of
surplus material as a training issue. As a matter of
company policy, make it clear to your crews that sur-
plus material belongs to your company. The supervi-
sor on every job should be accountable for recovery
of excess material. Every significant job will have

at least some surplus. Accounting for that surplus
should be part of your routine close-out procedure.
Fortunately, it's not difficult. I'll explain.

Control of surplus materials begins with a good
checklist, or form. | recommend the Materials,
Equipment and Tool form, “MET” for short. A blank
MET form appears following this section. Your MET
should show both what’s delivered to the job site
(material, equipment and tools) and surplus “drops”
returned to your shop at project close-out. A MET

How to Use This Book

ensures that the estimator, the shop inventory man-
ager and your field supervisor are on the same
page. Your MET establishes accountability. Nothing
falls through the cracks. Job input equals job output
plus returns. Everything delivered to the job and not
expended should be returned to your shop.

Here’s how it works:

1. Based on the estimate that won you the job,
the items needed are purchased for the job and
staged for delivery to the job site.

2. As materials, equipment and tools are delivered
to the job site, your supervisor completes the
first three columns of the MET form: Description,
Quantity and Date.

3. As work is completed, the same supervisor
e four columns under Returned to
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f youricompany has an inventory manager, have
that manager assign the return value to each
item returned. If you're using QuickBooks Pro,

he “Adjust Inventory” feature can handle this
task quite easily. Add two new categories under
“Inventory Stock on Hand by Vendor.” The first
new category is Returned Salvage. The second
is Returned New. Be sure the value of RS materi-
als includes the cost of any reconditioning done
to restore salvaged materials (such as pumps and
boilers) to serviceable condition.

6. Comparing MET deployed to the job site with MET
returned to inventory yields MET actually used on
the job. That’s a very important number to every
plumbing and HVAC estimator. Be sure actual
usage gets entered on the Project Summary form.

7. When the take-off on your next estimate is com-
plete, compare that materials list with a summary
of RS and RN materials on hand from prior jobs.

8. Evaluate which returned materials can be rede-
ployed on the new job.

9. I's a management decision to either (1) charge
the new job for the cost of RS and RN materials
already on hand, or (2) consider materials on hand
as “free” and a competitive advantage in winning
the new bid. Either way, RN and RS materials are
an asset to your company.

11
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National Plumbing & HVAC Estimator

Plumbing and HVAC materials are expensive. Every
mechanical contractor has an interest in MET track-
ing. Everyone in your company should be aware of
the need for good materials management. Used cor-
rectly, the MET form in this book can help engineer
more value into your jobs.

Maximizing the Value of Old Estimates

There should be two profits in every job. The first is
money in the bank — a return on time and expenses.
The second is what you learn from the job — primar-
ily by comparing the estimate you made with what
turns out to be your actual cost. On some jobs, the
value of lessons learned may outweigh net revenue.

Every plumbing and HVAC contractor has marginal
jobs. That’s normal. What shouldn’t be normal is
repeating mistakes. The best way to avoid trouble in
your future is to keep track of your past. Keeping old
estimates available for reference can help prevent
errors on new estimates.

As your file of completed estimates grows, organiza-
tion becomes more important. You need an easy way
to find similar projects with the same components
and comparable scope of work. If your estimating file
is in QuickBooks Pro, searching by keyword may be
enough. Otherwise, | recommend creating a sh
summary for each completed job, and an index
references all summaries available for co i
You'll find a blank Project Summary form
of this section. To make reference easier,
index by type of job and equipme
choose to use an alphabetical in@dex
name or project ID.

How to complete the Project Summary form is obvi-
ous. The many ways to use this form may not be so
obvious, so here are a few pointers.

1. Use your index of Project Summary forms to find
completed jobs most similar to the job you're bid-
ding. Believe it or not, Project Summary forms
with the widest margin of error will be most useful.
Ask yourself: Who worked on those projects? Who
was the field superintendent? Who were the ven-
dors? Did the errors result from poor estimating or
the poor performance of vendors, supervisors or
crews? The most common estimating errors occur
when (a) inspecting the job site, (b) examining
the plans or (c) reading the specifications. What
did you miss and why? Look for pitfalls to avoid in
the job now being estimated. Identify the biggest
two or three mistakes made when bidding that
job. Make a notation about each on the Project
Summary form.

12

2. Now look at your bid for the current job. Which
mistakes made on a prior job might you expect on
this job? Concentrate on the big three oversights
to avoid: Inspecting the job site; examining the
plans; and reading the specifications.

3. Unless there’s a major error in take-off, your esti-
mate of material costs should be within about 5
percent of the actual costs of materials. However,
it's common for labor cost estimates to vary 20
percent or more from actual labor costs. This

is precisely where data from old jobs comes in
handy. If your Project Summary files show that
some project types are consistent money-losers,
either shift your company’s focus to another class
of work, factor more contingency into your bids,
or find some way to wring inefficiencies out of
the labor component. Poor staging, delivery and

making,jobs or money-losing jobs. For
if names of certain subcontractors or

ent if not challenged occasionally.

5. Project Summary forms should note changes and
extras identified after the contract was signed —
both for which your company was paid and chang-
es done without additional compensation. Projects
with changes and extras that exceed about 4 per-
cent of the contract price deserve special scrutiny.
Jobs with changes beyond about 4 percent aren’t
good for business, at least in my opinion. Nearly
all changes have a negative impact on your job
schedule and require a disproportionate investment
of management resources. Too many changes can
antagonize the owner and design staff, even if they
were responsible for the altered plans. You may
know of a mechanical contractor with a reputation
for capitalizing on change orders. But I've rarely
seen a job plagued with changes that turned into a
money-maker for anyone — except the attorneys.
Your file of Project Summary forms will show job
types that carry change order risk. Before finalizing
and submitting any bid, consider whether the job
will get mired in disputes over changes and extras.
If similar jobs have ended on the courthouse steps,
factor that risk into your estimate.
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Utility of a Project Summary forms file is limited only
by your ingenuity. The important point is to keep and
organize the source of your second profit available on
every job. What you learn can be more valuable than
what you earn.

The Estimating Procedure

Every plumbing and HVAC estimator works under
deadline pressure. You'll seldom have the luxury of
spending as much time as you would like on an esti-
mate. Estimators who aren’t organized waste valuable
time and tend to make careless errors. Try to be well-
organized and consistent in your approach to estimat-
ing. For most projects, | recommend that you follow
the procedures listed below and in the order listed:

1. Get a second set of project drawings and speci-
fications for use by your suppliers and subcon-
tractors. Remember that your subs and suppliers
need access to the plans and specs and time to
prepare their quotes.

2. Study the plans and specs carefully. Highlight
important items. Make a list of specific tasks that
require labor unit correction factors. The estimate
is never complete until you're totally familiar
the project and the applicable construction cod

3. Get the general contractor or owner to id
proposed construction schedule afoes
lay-down (storage) area. Work sche
conditions always affect yo ts.

tor

4. Contact all potential supp beontractors
as early as possible. Set a time w each can
come to your office to make t ke-offs from

the spare set of contract documents.

When this important preliminary work is done, or in
progress, it's time to begin your detailed take-off.

Guidelines for Good Estimating

You can compile estimates on a legal pad, a printed
estimating form or on a computer. Regardless of the
method, these guidelines will apply:

List Each Cost Separately on your take-off sheet.
Don’t combine system estimates, even if the materi-
als are the same type. A combined system estimate
may have to be completely redone if materials for
one system are changed at a later date. Use the
Estimate Detail Sheet on page 16 if you don’t already
have a good material take-off form.

How to Use This Book

Use Engineer’s Identification Numbers when list-
ing equipment. The word pump without any other
description is ambiguous when there are several
pumps included in the project.

Don’t Forget Labor Adjustment factors if your labor
costs are significantly higher or lower than the costs
used in this book. See instructions on page 7 for
adjusting labor costs.

Use Colored Pencils or highlighters to mark the
items you’ve taken off and listed. Use a different color
for each piping or ducting system.

Log Telephone Quotes and other important phone
conversations on a telephone quote form. See the
sample on page 18.

eard this saying, “He who makes
es is likely to be low bidder, and live

2reparing the Proposal

t's both common courtesy and good business prac-
tice to deliver an unpriced copy of your bid or pro-
posal letter to the general contractor three or four
days before the bid deadline date. This gives the
contractor time to study your proposal and obtain
alternate pricing for items you may have excluded. To
avoid misunderstandings, make sure your proposals
include, as a minimum, the following elements:

1. The complete name and address of the proposed
project.

n

Specification title and issue date.

w

A complete listing of drawings and their issue or
revision date.

4. A complete list of addenda and their dates of
issue.

5. Alist of specification section numbers covered by
your proposal.

6. A list of exclusions, clarifications and assumptions.

Your final bid can be phoned in or sent by fax, but
it should reach the general contractor or owner no
more than five or ten minutes before the bid dead-
line. Prices submitted too early may have to be
revised because of last-minute price changes by
subcontractors or suppliers.

13
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MET Worksheet
Material, Equipment and Tool Delivery and Surplus Return Record
Project ID Job Location
Supervisor Start Date
Delivered to
Job Site Returned to Inventory
Description of Material, Status
EQUipment or Tool Quantity Date Quantity Date Code Value at
Delivered or Returned Delivered | Delivered | Returned | Returned | RN or RS | Return

14
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PVC, DWV with Gasketed Bell and Spigot Joints

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total$

PVC sewer pipe tee-wye B x B x B with bell and spigot gasketed

joints
4" P1@.480 Ea 33.70 17.50 — 51.20
6" P1@.600 Ea 85.30 21.80 — 107.10
6" x 4" P1@.560 Ea 72.80 20.40 — 93.20
8" x 4" P1@.640 Ea 91.90 23.30 — 115.20
8"x 6" P1@.680 Ea 106.00 24.70 — 130.70

PVC sewer pipe tee B x S x B with bell and spigot gasketed joints

10" P1@1.20 Ea 465.00 43.70 — 508.70
12" P1@1.59 Ea 644.00 57.90 — 701.90
15" P1@2.01 Ea 1,030.00 73.10 — 1,103.10
18" P1@2.40 Ea 1,930.00 87.30 — 2,017.30

PVC sewer pipe reducing tee B x S x B with bellfand spigot gasketed
joints

10" x 4" P1@.960 Ea — 329.90
10"x 6" P1@1.00 Ea — 343.40
10"x 8" P1@1.04 Ea — 518.80
12"x 4" P1@1.22 Ea — 406.40
12"x 6" P1@1.26 Ea 45.90 — 415.90
12"x 8" P1@1.30 Ea 47.30 — 555.30
l:lj:l 12" x 10" P1@1.46 53.10 — 661.10
15" x 4" P1@1.50 54.60 — 641.60
15"x 6" P1@1. 56.00 — 672.00
15"x 8" P1@1] 57.50 — 688.50
15" x 10" 63.30 — 802.30
15" x 12" 68.00 — 878.00
18"x 4" 1,490.00 64.00 — 1,554.00
18"x 6" 1,520.00 65.50 — 1,585.50
18"x 8" 1,610.00 67.00 — 1,677.00
18" x 10" 1,650.00 72.80 — 1,722.80
18" x 12" 1,710.00 77.50 — 1,787.50
18" x 15" 1,820.00 82.60 — 1,902.60
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Polypropylene, Schedule 40, with Heat-Fusioned Joints

PVC sewer pipe reducer S x B with bell and spigot gasketed joints

6"x 4"

8"x 4"

8"x 6"
10" x 4"
10" x 6"
10"x 8"
12"x 4"
12"x 6"
12"x 8"
12" x 10"
15" x 4"
15"x 6"
15"x 8"
15" x 10"
15" x 12"
18"x 8"
18" x 10"
18" x 12"
18" x 15"

P1@.360
P1@.400
P1@.440
P1@.560
P1@.600
P1@.640
P1@.690
P1@.730
P1@.770
P1@.930
P1@.830
P1@.870
P1@.910
P1@1.07
P1@1.20
P1@1.04
P1@1.20
P1@1.33
P1@1.47

Ea
Ea
Ea
Ea
Ea
Ea
Ea
Ea
Ea
Ea
Ea
Ea
Ea
Ea
Ea
Ea
Ea
Ea
Ea

32.50

89.10

99.80
234.00
238.00
286.00
307.00
314.00
362.00
402.00
517.00
536.00
608.00
608.00
700.00
751.00
760.00
764.00
782.00

13.10
14.60
16.00
20.40
21.80
23.30
25.10
26.60
28.00
33.80
30.20
31.70
33.10
38.90
43.70
37.80
43.70

45.60
103.70
115.80
254.40
259.80
309.30
332.10
340.60
390.00
435.80
547.20
567.70
641.10
646.90
743.70
788.80
803.70
812.40
835.50

PVC sewer pipe adapter B x S with bell

4" P1@.320 30.70
6" P1@.400 49.90
8" P1@.480 108.40
10" P1@.800 ) 141.10
12" P1@1.06 38.60 209.60
15" P1@1.34 48.80 307.80
18" P1@1.60 58.20 626.20
PVC sewer pipe ¢ and spigot gasketed joints
4" Pi@.1 5.82 17.42
6" P1@.20 7.28 28.98
8" P1@.240 8.73 67.43
10" P1@.400 . 14.60 197.60
12" P1@.530 Ea 277.00 19.30 296.30
15" P1@.670 Ea 447.00 24.40 471.40
18" P1@.800 Ea 644.00 29.10 673.10
PVC sewer pipe test plug with bell and spigot gasketed joints
4" P1@.160 Ea 8.77 5.82 14.59
6" P1@.200 Ea 13.40 7.28 20.68
8" P1@.240 Ea 48.10 8.73 56.83
10" P1@.400 Ea 160.00 14.60 174.60
12" P1@.530 Ea 191.00 19.30 210.30
15" P1@.670 Ea 377.00 24.40 401.40
18" P1@.800 Ea 523.00 29.10 552.10
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Polypropylene, Schedule 40, with Heat-Fusioned Joints

Polypropylene is used almost exclusively for acid and laboratory drain, waste and vent (DWV)
systems.

Joints are made by applying low-voltage current to electrical resistance coils imbedded in propylene
collars, which are slipped over the ends of the pipe, then inserted into the hubs of the fittings.
Compression clamps are placed around the assemblies and tightened to compress the joints prior to
applying electrical current from the power unit to fuse the joint.

This section has been arranged to save the estimator’s time by including all normally-used system
components such as pipe, fittings, hanger assemblies, and riser clamps under one heading. The cost
estimates in this section are based on the conditions, limitations and wage rates described in the section
“How to Use This Book” beginning on page 5.

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total $

Schedule 40 DWV polypropylene pipe with heat-fusioned joints

112" P1@.050 LF 5.47 — 7.29
2" P1@.055 LF 7.42 — 9.42
3" P1@.060 LF 13.20 — 15.38
4" P1@.080 LF 19.00 — 21.91
6" P1@.110 LF 34.20 — 38.20

Schedule 40 DWV polypropylen
11" P1@.350 Ea

heat-fusioned joints
7 12.70 — 35.10

2" P1@.400 14.60 — 41.80
3" P1@.450 16.40 — 66.10
4" P1@.500 . 18.20 — 74.50
6" P1@.750 .00 27.30 — 182.30

Schedule 40 DWV ne Y4 bend with heat-fusioned joints

112" 22.50 12.70 — 35.20
2" 27.70 14.60 — 42.30
3" 47.70 16.40 — 64.10
4" 75.60 18.20 — 93.80
6" 186.00 27.30 — 213.30

Schedule 40 DWV polypropylene long sweep %2 bend with heat-
fusioned joints

112" P1@.350 Ea 22.90 12.70 — 35.60
2" P1@.400 Ea 32.10 14.60 — 46.70
3" P1@.450 Ea 54.60 16.40 — 71.00
4" P1@.500 Ea 78.00 18.20 — 96.20

Schedule 40 DWV polypropylene P-trap with heat-fusioned joints

SR n

17" P1@.500 Ea 44.10 18.20 — 62.30
2" P1@.560 Ea 61.50 20.40 — 81.90
3" P1@.630 Ea 111.00 22.90 — 133.90
4" P1@.700 Ea 200.00 25.50 — 225.50
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Polypropylene, Schedule 40, with Heat-Fusioned Joints

Description Craft@Hrs

Unit

Material $

Labor$ Equipment$ Total $

Schedule 40 DWV polypropylene sanitary tee (TY) with heat-fusioned

joints
11" P1@.500 Ea 27.70 18.20 45.90
2" P1@.560 Ea 33.70 20.40 54.10
3" P1@.630 Ea 56.00 22.90 78.90
4" P1@.700 Ea 100.00 25.50 125.50

Schedule 40 DWV polypropylene reducing sanitary tee (TY) with

heat-fusioned joints

2" x 1" P1@.510
3" x 112" P1@.530
3"x2" P1@.580
4" x 2" P1@.650
4" x 3" P1@.700
6" x 4" P1@.850

Ea
Ea
Ea
Ea
Ea
Ea

37.00
64.20
68.50
98.80
103.00
186.00

18.60
19.30
21.10
23.70
25.50
30.90

55.60
83.50
89.60
122.50
128.50
216.90

Schedule 40 DWV polypropylene combination wye

heat-fusioned joints

12" P1@.500
2" P1@.560
3" P1@.630
4" P1@.700

1/8 bend with heat-fusio

2"x 172" P1@.500
3" x 12" P1@.5
3"x2" P1@.570
4"x 2" Pl1@.

4" x 3" P1@.630

bend with

ination reducing wye and

72.50
78.50
108.00
115.00

18.20
18.90
20.70
21.10
22.90

67.30
91.40
99.20
129.10
137.90

Schedule 40 DWV polypropylene wye with heat-fusioned joints

112" P1@.500
2" P1@.560
3" P1@.630
4" P1@.700
6" P1@1.05

Ea
Ea
Ea
Ea
Ea

31.50
44.70
78.50
115.00
289.00

18.20
20.40
22.90
25.50
38.20

49.70
65.10
101.40
140.50
327.20

59.20
75.30
110.20
148.50
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Polypropylene, Schedule 40, with Heat-Fusioned Joints

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total$

Schedule 40 DWV polypropylene reducing wye with heat-fusioned

joints
2" x 11" P1@.510 Ea 43.70 18.60 62.30
3"x2" P1@.580 Ea 73.00 21.10 94.10
4"x 2" P1@.600 Ea 105.00 21.80 126.80
4"x 3" P1@.650 Ea 109.00 23.70 132.70
6" x 2" P1@.900 Ea 184.00 32.80 216.80
6" x 3" P1@.900 Ea 186.00 32.80 218.80
6" x 4" P1@.950 Ea 189.00 34.60 223.60

Schedule 40 DWV polypropylene female adapter with heat-fusioned

joints
1" P1@.280 Ea 15.30 10.20 25.50
|:D 2" P1@.330 Ea 20.50 32.50
3" P1@.350 Ea 34.40 47.10
4" P1@400  Ea 65.80 80.40

Schedule 40 DWV polypropylene m

ith heat-fusioned

joints
115" P1@.280 10.20 25.20
DZZZZM o" P1@.330 12.00 30.20
3" P1@.350 12.70 42.80
4" P1@.400 14.60 77.00

Schedule 40 DWV

joints
11" Ea 16.00 7.64 23.64
2" Ea 18.90 10.20 29.10
3" Ea 35.00 15.60 50.60
4" Ea 60.10 23.30 83.40
6" Ea 104.00 30.90 134.90
Schedule 40 DWV polypropylene plug with heat-fusioned joints
11" P1@.060 Ea 5.53 2.18 7.71
[m 2o P1@.065 Ea 6.04 2.37 8.41
3" P1@.070 Ea 10.60 2.55 13.15
4" P1@.0%  Ea 11.90 3.28 15.18

Schedule 40 DWV polypropylene coupling with heat-fusioned joints
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112" P1@.350 Ea 19.50 12.70 32.20
2" P1@.400 Ea 24.00 14.60 38.60
3" P1@.450 Ea 30.70 16.40 47.10
4" P1@.500 Ea 43.70 18.20 61.90
6" P1@.750 Ea 69.90 27.30 97.20
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Polypropylene, Schedule 40, with Heat-Fusioned Joints

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total$

Schedule 40 DWV polypropylene reducer with heat-fusioned joints

2" x 1" P1@.360 Ea 20.50 13.10 — 33.60
3"x2" P1@.410 Ea 23.50 14.90 — 38.40
4" x 2" P1@.430 Ea 52.50 15.60 — 68.10
4" x 3" P1@.450 Ea 54.00 16.40 — 70.40

Schedule 40 DWV polypropylene flange with heat-fusioned joints

2" P1@.350 Ea 67.60 12.70 — 80.30
3" P1@.380 Ea 140.00 13.80 — 153.80
4" P1@.430 Ea 182.00 15.60 — 197.60
6" P1@.630 Ea 239.00 22.90 — 261.90

Schedule 40 DWV polypropylene bolt and gasket set

2" P1@.500 Ea 6.66 18.20 — 24.86
21" P1@.650 Ea 7.05 23.7 — 30.75
3" P1@.750 Ea 7.40 27.30 — 34.70
4" P1@1.00 Ea 13.30 36.40 49.70

Hanger with swivel assembly

115" P1@.300 Ea 10.90 — 16.05
2" P1@.300 Ea 10.90 — 16.28
3" P1@.350 Ea 12.70 — 21.74
4" P1@.350 Ea 12.70 — 22.61
6" P1@.450 Ea 16.40 — 32.70
Riser clamp
115" P1@. 4.94 4.00 — 8.94
o" P1@. 5.22 4.18 — 9.40
3" P1@.120 5.95 4.37 — 10.32
4" P1@.125 a 7.58 4.55 — 12.13
6" P1@.200 Ea 13.10 7.28 — 20.38
Pipe sleeve
2" P1@.130 Ea 7.59 4.73 — 12.32
21" P1@.150 Ea 7.70 5.46 — 13.16
3" P1@.180 Ea 7.90 6.55 — 14.45
4" P1@.220 Ea 8.97 8.01 — 16.98
5" P1@.250 Ea 11.10 9.10 — 20.20
6" P1@.270 Ea 12.10 9.83 — 21.93
8" P1@.270 Ea 13.90 9.83 — 23.73
Lead roof pipe flashing
115" P1@.250 Ea 32.30 9.10 — 41.40
o" P1@.250 Ea 42.90 9.10 — 52.00
3" P1@.250 Ea 49.30 9.10 — 58.40
4" P1@.250 Ea 54.60 9.10 — 63.70

p
|

— —

0
g

\
—A >

|

167



BUY THIS OR OTHER CRAFTSMAN BOOK CO. TITLES HERE: https://goo.gl/7ZtGfz
Floor, Area, Roof and Planter Drains

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total$

Floor drain, cast iron or plastic body, nickel-bronze grate. Add for
rough-in (P-trap, fittings, hangers, etc.).

3"x2" P1@.500 Ea 151.00 18.20 — 169.20

E 5"x 3" P1@.500 Ea 187.00 18.20 — 205.20
— 6" x 4" P1@.500 Ea 241.00 18.20 — 259.20
8" x 6" P1@.500 Ea 319.00 18.20 — 337.20

Area drain, cast iron or plastic body, cast iron grate. Add for rough-in
(P-trap, fittings, hangers, etc.).

10" x 3" P1@.650 Ea 319.00 23.70 — 342.70
12" x 4" P1@.650 Ea 349.00 23.70 — 372.70
14" x 6" P1@.700 Ea 376.00 25.50 — 401.50

Roof and overflow drain, cast iron or plasti

ody, with plastic dome,
flow control weir and deck clamp. Add for i

(pipe, fittings, hangers,

etc.).
i 8" x 3" P1@1.50 Ea 484.60
< I 10" x 4" P1@1.50 Ea 508.60
- 12" x 6" P1@1.65 Ea 514.00

Planter drain, cast iron. Add

P1@1.00 36.40 — 118.90
40.00 — 135.10
41.80 — 156.80
45.50 — 213.50

29.10 — 54.30
36.40 — 63.10
38.20 — 82.00
8" P1@1.10 Ea 66.80 40.00 — 106.80

168



BUY THIS OR OTHER CRAFTSMAN BOOK CO. TITLES HERE: https://goo.gl/7ZtGfz

Cleanouts

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total$
Cleanout, in-line, (Barrett) cast iron, (MJ) brass plug. Add for MJ
couplings.

2" P1@.350 Ea 72.80 12.70 — 85.50 N—

3" P1@.350 Ea 93.20 12.70 — 105.90

4" P1@.400 Ea 132.00 14.60 — 146.60 ‘(@

6" P1@.400 Ea 463.00 14.60 — 477.60 —

Cleanout, in-line (Barrett), ABS/PVC

2" P1@.300 Ea 21.30 10.90 — 32.20
3" P1@.300 Ea 34.30 10.90 — 45.20
4" P1@.350 Ea 62.20 12.70 — 74.90
6" P1@.350 Ea 242.00 12.70 — 254.70
8" P1@.400 Ea 470.00 14.60 — 484.60
10" P1@.550 Ea 580.00 20.00 — 600.00
Cleanout, end of line (Malcolm), cast iron body, topyAdd for MJ
coupling.
2" raised P1@.250 Ea 26.20 10 — 35.30
2" recessed P1@.250 Ea 65.40 9 — 74.50
3" raised P1@.250 Ea 30.5 9.1 — 39.60
3" recessed P1@.300 Ea 10.90 — 106.90
4" raised P1@.300 Ea 10.90 — 51.70
4" recessed P1@.350 Ea 12.70 — 137.70
6" raised P1@.350 12.70 — 141.70
6" recessed P1@.400 14.60 — 253.60
8" raised P1@.450 16.40 — 294.40
Cleanout, end-of-lj alcelm), ABS/PVC
2" P1@. 11.30 9.10 — 20.40
3" P1@.250 3 19.00 9.10 — 28.10
4" P1@.300 a 34.30 10.90 — 45.20
6" P1@.300 Ea 144.00 10.90 — 154.90
8" P1@.400 Ea 261.00 14.60 — 275.60
10" P1@.450 Ea 297.00 16.40 — 313.40
12" P1@.550 Ea 347.00 20.00 — 367.00
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Fire Protection Sprinklers

Description Unit Material $ Labor$ Equipment$ Total $

Complete wet sprinkler system (square foot costs). System includes
subcontractors’ overhead and profit. Cost includes design drawings, zone and
supervision valves, sprinkler heads, pipe, and connection to water supply
service. Make additional allowances if a fire pump is required. Costs are based
on ordinary hazard coverage (110 sf per head). Coverage density can vary
depending on room sizes and/or hazard rating. Use these costs for preliminary

estimates.

Exposed piping to 5,000 SF — — — 4.54
Exposed piping 5,000-15,000 SF — — — 3.82
Exposed piping over 15,000 SF — — — 3.42
Concealed piping to 5,000 SF — — — 4.23
Concealed piping 5,000-15,000 SF — — — 3.65
Concealed piping over 15,000 SF — — — 2.85
Add for dry system Y% — — 20.0

Complete wet sprinkler system (per hea
heads, sprinkler mains, branch piping, and support dditional allowances
for zone and supervision valves, alarms, c@manection toWater service and fire
pump when required. Costs are based r ry ard 155 degree heads.
Use these costs for preliminary estig

t includes sprinkler

Upright heads

to 5,000 SF Ea — — 317.00
Upright heads 5,000

to 15,000 SF — — 303.00
Upright heads

over 15,000 SF a — — — 287.00
Pendent heads

to 5,000 SF Ea — — — 480.00
Pendent heads 5,00

to 15,000 SF Ea — — — 400.00
Pendent heads

over 15,000 SF Ea — — — 339.00

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total $

Supervision (zone) valves, flanged. Add for alarm trim if required.

21%" OS&Y

gate valve SL@1.70 Ea 351.00 61.50 — 412.50
3" OS&Y gate viv SL@1.80 Ea 371.00 65.10 — 436.10
4" OS&Y gate viv SL@2.20 Ea 428.00 79.60 — 507.60
6" OS&Y gate viv SL@2.80 Ea 658.00 101.00 — 759.00
8" OS&Y gate viv SL@3.50 Ea 1,040.00 127.00 — 1,167.00
272" butterfly

valve (lug) SL@.600 Ea 533.00 21.70 — 554.70
3" butterfly viv. SL@.700 Ea 538.00 25.30 — 563.30
4" putterfly viv. SL@.850 Ea 552.00 30.70 — 582.70
6" butterfly viv.  SL@1.15 Ea 765.00 41.60 — 806.60
8" butterfly viv.  SL@1.85 Ea 1,150.00 66.90 — 1,216.90
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Fire Protection Sprinklers

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total$

Supervision (zone) valves, grooved. Add for alarm trim if required

4" butterfly valve SL@.550 Ea 412.00 19.90 — 431.90
6" butterfly valve SL@.850 Ea 535.00 30.70 — 565.70
8" butterfly valve SL@1.25 Ea 810.00 45.20 — 855.20

Alarm valves (flanged or grooved)

4" alarm valve SL@3.50 Ea 563.00 127.00 — 690.00
6" alarm valve SL@4.00 Ea 693.00 145.00 — 838.00
8" alarm valve SL@4.75 Ea 1,010.00 172.00 — 1,182.00
4" alarm vlv trim  SL@1.25 Ea 377.00 45.20 — 422.20
6" alarm vlv trim  SL@1.25 Ea 377.00 45.20 — 422.20
8" alarm vilv trim  SL@1.25 Ea 377.00 45.20 — 422.20
4" alarm vilv pkg SL@4.75 Ea 1,770.00 172.00 — 1,942.00
6" alarm vlv pkg SL@5.50 Ea 1,950.00 199.00 — 2,149.00
8" alarm vlv pkg SL@6.00 Ea 2,380.00 217.00 — 2,597.00

Dry valves and trim (deluge/pre-action system)

2" dry valve SL@2.25 Ea 1,050.00 40 — 1,131.40
3" dry valve SL@2.75 Ea 1,090.00 : — 1,189.40
4" dry valve SL@3.05 Ea 1,230.0 0.0 — 1,340.00
6" dry valve SL@3.65 Ea 32.00 — 1,712.00
2" dry valve trim  SL@1.25 Ea 45.20 — 560.20
3" dry valve trim  SL@1.25 Ea 45.20 — 560.20
4" dry valve trim  SL@1.25 Ea 45.20 — 560.20
6" dry valve trim SL@1.25 Ea 45.20 — 560.20
Check valves, groov
215" SL@. 201.00 16.30 — 217.30
3" SL@. E 221.00 18.10 — 239.10
4" SL@.550 198.00 19.90 — 217.90
6" SL@.850 a 391.00 30.70 — 421.70
Check valves, wafer-type, flanged
215" SL@1.65 Ea 250.00 59.70 — 309.70
3" SL@1.70 Ea 260.00 61.50 — 321.50
4" SL@2.10 Ea 281.00 75.90 — 356.90
6" SL@2.60 Ea 459.00 94.00 — 553.00
8" SL@3.20 Ea 654.00 116.00 — 770.00

Double-check detector valve assembly (flanged)

215" SL@4.00 Ea 2,610.00 145.00 — 2,755.00
3" SL@4.35 Ea 2,800.00 157.00 — 2,957.00
4" SL@4.95 Ea 3,050.00 179.00 — 3,229.00
6" SL@6.25 Ea 4,780.00 226.00 — 5,006.00

8" SL@6.95 Ea 8,610.00 251.00 — 8,861.00
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Fire Protection Sprinklers

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total $

Switches: flow, pressure, monitor, supervisory

Flow switch SL@1.00 Ea 178.00 36.20 — 214.20
Pressure switch SL@1.00 Ea 133.00 36.20 — 169.20
Monitor switch SL@1.00 Ea 129.00 36.20 — 165.20
Supervisory sw. SL@1.00 Ea 119.00 36.20 — 155.20

Sprinkler heads, 155 degree

Pendent, brass  SL@.350 Ea 7.76 12.70 — 20.46
Pendent, chrome SL@.350 Ea 8.31 12.70 — 21.01
Upright, brass SL@.350 Ea 7.76 12.70 — 20.46
Upright, chrome SL@.350 Ea 19.50 12.70 — 32.20
Sidewall, brass SL@.350 Ea 10.10 12.70 — 22.80
Sidewall, chrome SL@.350 Ea 10.80 12.70 — 23.50

Sprinkler heads, dry, 165 degree

Dry pendent SL@.450 Ea 77.40 0) — 93.70
Dry sidewall SL@.450 Ea 108. 16. — 124.30

Pendent, brass  SL@.350 12.70 — 20.46
Pendent, chrome SL@.350 12.70 — 21.01
Upright, brass SL@.350 12.70 — 20.46
Upright, chrome SL@.350 12.70 — 32.20
Sidewall, brass SL@. 12.70 — 22.80
Sidewall, chrome SL@.350, ¢ "Ea 12.70 — 23.50
Sprinkler head gree

Pendent, brass SL@. Ea 7.76 12.70 — 20.46
Pendent, chrome 350 Ea 8.31 12.70 — 21.01
Upright, brass  SL@.350 Ea 7.76 12.70 — 20.46
Upright, chrome SL@.350 Ea 19.50 12.70 — 32.20
Sidewall, brass  SL@.350 Ea 10.10 12.70 — 22.80
Sidewall, chrome SL@.3§_(_)_ ___________ Ea 10.80 12.70 — 23.50
Sprinkler heads, 360 degree

Pendent, brass  SL@.350 Ea 5.23 12.70 — 17.93
Upright, brass SL@.350 Ea 5.23 12.70 — 17.93
Sprinkler heads, 400 degree

Pendent, brass SL@.350 Ea 23.10 12.70 — 35.80
Upright, brass SL@.350 Ea 23.10 12.70 — 35.80
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Fire Protection Equipment

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total$

Fire hose cabinet, complete assembly. Includes recessed steel cabinet,
22" and 12" angle valves, 100' fire hose, hose rack and fog nozzle.

FHC, chrome trim SL@1.95 Ea 372.00 70.50 — 442.50
FHC, brass trim SL@1.95 Ea 363.00 70.50 — 433.50
FHC, plastic trim SL@1.95 Ea 353.00 70.50 — 423.50

Fire hose cabinet components

Recessed cabinet SL@1.00 Ea 167.00 36.20 — 203.20
Surface cabinet SL@.850 Ea 193.00 30.70 — 223.70
Cabinet glass SL@.350 Ea 12.30 12.70 — 25.00
100’ fire hose SL@.250 Ea 157.00 9.04 — 166.04
75' hose rack SL@.350 Ea 48.50 12.70 — 61.20
100' hose rack  SL@.350 Ea 65.70 12.70 — 78.40
112" brass fire hose

angle valve SL@.350 Ea 78.80 12.70 — 91.50
112" chrome fire hose

angle valve SL@.350 Ea 131.00 12.70 143.70
212" brass fire hose

angle valve SL@.450 Ea 151.00 0 — 167.30

215" chrome fire hose

angle valve SL@.450 Ea 6.3 — 76.00
Brass fog nozzle SL@.150 Ea 5.42 — 64.22
Plastic fog nozzle SL@.150 Ea 5.42 — 21.62
Chrome fog

nozzle SL@.150 Ea 5.42 — 65.72
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Fire Protection Equipment

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total $

Electric fire pump, skid-mounted with controller and jockey pump

15 KW, 500gpm — Ea — — — 45,500.00
22 KW, 500gpm — Ea — — — 48,800.00
30 KW, 750 gpm — Ea — — — 51,500.00
38 KW, 1,000 gpm — Ea — — — 57,100.00
56 KW, 1,000 gpm — Ea — — — 57,900.00

Diesel fire pump, skid-mounted with controller and jockey pump

250 gpm — Ea — — — 67,900.00
500 gpm — Ea — — — 70,900.00
750 gpm — Ea — — — 71,900.00
1,000 gpm — Ea — — — 73,500.00

Excess pressure pump

1/4 hp SL@1.35 Ea 4 — 554.80
1/3 hp SL@1.35 Ea .80 — 556.80
1/2 hp SL@1.50 Ea 5 — 582.20
Siamese connection, flush, fi tion

4" brass SL@4.00 Ea 145.00 — 873.00
4" chrome SL@4.00 Ea 145.00 — 930.00
6" brass SL@4.50 163.00 — 1,008.00
6" chrome SL@4.50 163.00 — 1,023.00

Siamese connectio fire dept. connection

4" brass 173.00 103.00 — 276.00
6"brass [ SL@8@s ) 326.00 118.00 — 444.00
Siamese conn n, sidewalk, fire dept. connection

4" brass SL@3.25 Ea 658.00 118.00 — 776.00
6" brass SL@3.75 Ea 930.00 136.00 — 1,066.00
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Fire Protection Equipment

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total$
Water motor gong
Gong SL@1.50 Ea 310.00 54.20 — 364.20
Multi-purpose fire extinguisher
2 1b. SL@.500 Ea 37.00 18.10 — 55.10
5 lb. SL@.500 Ea 51.90 18.10 — 70.00
10 Ib. SL@.500 Ea 74.30 18.10 — 92.40
20 Ib. SL@.500 Ea 156.00 18.10 — 174.10
Fire hydrant with spool
6" P1@5.00 Ea  1,430.00 182.00 —  1,612.00
Indicator post
6" P1@6.50 Ea 826.00 1,063.00
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Fire Protection Sprinkler Pipe and Fittings (Roll-Grooved)

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total $

Black steel pipe (A53), installed horizontal, roll-grooved, Schedule
40. Standard weight, including hangers every 10' and a fitting every 33'. Use
these figures for preliminary estimates.

2" (50mm)  SL@.160 LF 717 5.79 — 12.96
21" (65mm)  SL@.180 LF 11.50 6.51 — 18.01
3" (75mm)  SL@.210 LF 14.80 7.59 — 2239
4" (10cm)  SL@.300 LF 20.00 10.80 —  30.80
6" (15cm)  SK@450  LF 39.80 17.50 4.20 61.50
8" (20cm)  SK@.630  LF 59.20 24.40 5.90 89.50
10" (25cm)  SK@.750  LF 115.00 29.10 710  151.20
12" (30cm)  SK@.800  LF 150.00 31.00 7.50  188.50

Black steel pipe (A53), installed riser, roll-grooved, Schedule 40.
Standard weight, including a riser clamp every otherdloor and a tee at every

figures for preliminary estimates.

2" (50mm) SL@.110  LF — 1140
21" (65mm)  SL@.120  LF — 1624
3" (75mm)  SL@.150  LF — 1962
4" (10cm)  SL@.190  LF — 2747
6" (15cm)  SK@.300  LF 290  53.00
8" (20cm)  SK@.400  LF 380  79.20
10" (25cm)  SK@510  LF 480  118.30
12" (30cm)  SK@.560 530  162.00

Black steel pipe (A
Schedule 10. Li

d horizontal, roll-grooved, thin wall,
ding hangers every 10" and a fitting every 33'.

Use these fig inary estimates.

2" (50mm) LF 5.96 5.79 — 11.75
21" (65mm) LF 8.70 6.51 — 15.21
3" (75mm) . LF 10.20 7.59 — 17.79
4" (10cm) SL@.300 LF 14.70 10.80 — 25.50
6" (15cm) SK@.450 LF 28.30 17.50 4.20 50.00
8" (20cm) SK@.630 LF 52.40 24.40 5.90 82.70

Black steel pipe (A53), installed riser, roll-grooved, thin wall,
Schedule 10. Light weight, including a riser clamp every other floor and a tee at
every floor. Make additional allowances for sleeving or coring as required. Use
these figures for preliminary estimates.

2" (50mm) SL@.110 LF 6.70 3.98 — 10.68
22" (65mm) SL@.120 LF 9.67 4.34 — 14.01
3" (75mm) SL@.150 LF 11.30 5.42 — 16.72
4" (10cm) SL@.190 LF 15.80 6.87 — 22.67
6" (15cm) SK@.300 LF 30.40 11.60 2.90 44.90
8" (20cm) SK@.400 LF 59.20 15.50 3.80 78.50
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Fire Protection Sprinkler Pipe and Fittings (Roll-Grooved)

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total $

Black steel pipe only (A53), roll-grooved, Schedule 40. Standard weight,
no hangers or fittings.

2" (50mm)  SL@.070 LF 3.17 2.53 — 5.70
21" (65mm)  SL@.070 LF 6.78 2.53 — 9.31
3" (75mm)  SL@.090 LF 7.54 3.25 — 10.79
4" (10cm)  SL@.130 LF 10.70 4.70 — 15.40
6" (15cm)  SK@.160  LF 15.60 6.21 1.50 23.31
8" (20cm)  SK@.210  LF 23.60 8.15 2.00 33.75
10" (25cm)  SK@.280  LF 34.20 10.90 2.60 47.70
12" (30cm)  SK@.340  LF 57.70 13.20 3.20 74.10
14" (36cm)  SK@400  LF 66.60 15.50 3.80 85.90
16" (41cm)  SK@550  LF 77.30 21.30 520  103.80

Black steel pipe only, (A53) roll-grooved, thin wall, Schedule 10.
Light weight, no hangers or fittings.

2" (50mm)  SL@.070 LF 2.40 2.5 — 4.93
21" (65mm)  SL@.070 LF 5.07 2.53 7.60
3" (75mm)  SL@.090 LF 5.62 3.25 . 8.87
4" (10cm)  SL@.130 LF 8.06 0 — 12.76
6" (15cm)  SK@.160  LF 11.60 6. 1.50 19.31
8" (20cm)  SK@210  LF 20.0 8.1 2.00  30.15
10" (25cm)  SK@.280  LF 3.9 10.90 260  42.40
12" (30cm)  SK@.340  LF 13.20 320  65.40
14" (36cm)  SK@400  LF . 15.50 380  76.00
16" (41cm)  SK@550  LF 21.30 520  92.50

90-degree elbow, roll-groc

2" SL@.4 Ea\f 27.00 14.80 — 41.80
215" SL@. 27.00 15.50 — 42.50
3" SL@. E 35.70 18.10 — 53.80
4" SL@.690 55.70 25.00 — 80.70
6" SL@1.19 Ea 121.00 43.00 — 164.00
8" SL@1.69 Ea 207.00 61.10 — 268.10
10" SL@2.23 Ea 398.00 80.60 — 478.60
12" SL@2.48 Ea 629.00 89.70 — 718.70

45-degree elbow, roll-grooved, Style #11 (Victaulic)

2" SL@.410 Ea 27.00 14.80 — 41.80
21" SL@.430 Ea 27.00 15.50 — 42.50
3" SL@.500 Ea 35.70 18.10 — 53.80
4" SL@.690 Ea 55.70 25.00 — 80.70
6" SL@1.19 Ea 121.00 43.00 — 164.00
8" SL@1.69 Ea 207.00 61.10 — 268.10
10" SL@2.23 Ea 398.00 80.60 — 478.60
12" SL@2.48 Ea 629.00 89.70 — 718.70
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Fire Protection Sprinkler Pipe and Fittings (Roll-Grooved)

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total $

22'>-degree elbow, roll-grooved, Style #12 (Victaulic)

2" SL@.410 Ea 32.20 14.80 — 47.00
215" SL@.430 Ea 32.20 15.50 — 47.70
3" SL@.500 Ea 33.70 18.10 — 51.80
4" SL@.690 Ea 63.50 25.00 — 88.50
6" SL@1.19 Ea 138.00 43.00 — 181.00
8" SL@1.69 Ea 283.00 61.10 — 344.10
10" SL@2.23 Ea 400.00 80.60 — 480.60
12" SL@2.48 Ea 428.00 89.70 — 517.70

Tee, roll-grooved, Style #20 (Victaulic)

2" SL@.510 Ea 52.20 — 70.60
215" SL@.540 Ea 52.20 — 71.70
3" SL@.630 Ea 63.00 — 85.80
4" SL@.860 Ea 87.90 — 119.00
6" SL@1.49 Ea 203.00 — 256.90
8" SL@2.11 Ea 343.00 — 419.30
10" SL@2.79 Ea — 707.00
12" SL@3.10 Ea — 822.00
Reducing tee, roll-grooved, (Victaulic)
2" SL@.510 Ea 18.40 — 70.60
215" SL@.540 19.50 — 88.10
3" 22.80 — 84.80
4" 31.10 — 137.10
6" 53.90 — 249.90
8" 76.30 — 432.30
10" 101.00 — 572.00
12" 112.00 — 631.00
Reducer, roll- ed, Style #50 (Victaulic)
2" SL@.410 Ea 17.30 14.80 — 32.10
215" SL@.430 Ea 17.30 15.50 — 32.80
3" SL@.500 Ea 24.20 18.10 — 42.30
4" SL@.690 Ea 40.50 25.00 — 65.50
6" SL@1.19 Ea 58.80 43.00 — 101.80
8" SL@1.69 Ea 104.00 61.10 — 165.10
10" SL@2.23 Ea 216.00 80.60 — 296.60
Cap, roll-grooved, Style #60 (Victaulic)
2" SL@.270 Ea 15.20 9.76 — 24.96
215" SL@.280 Ea 15.20 10.10 — 25.30
3" SL@.330 Ea 19.20 11.90 — 31.10
4" SL@.450 Ea 22.20 16.30 — 38.50
6" SL@.770 Ea 43.30 27.80 — 71.10
8" SL@1.10 Ea 69.90 39.80 — 109.70
10" SL@1.61 Ea 299.00 58.20 — 357.20
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Fire Protection Sprinkler Fittings (Roll-Grooved)

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total$

Mechanical tee (saddle tee), roll-grooved, Style #920 (Victaulic)

3" SL@.750 Ea 52.70 27.10 — 79.80
4" SL@1.00 Ea 59.80 36.20 — 96.00
6" SL@1.30 Ea 71.10 47.00 — 118.10
8" SL@1.50 Ea 112.00 54.20 — 166.20

Coupling, roll-grooved, 800 PSI, Style #77 (Victaulic). Labor
included with fittings.

3" — Ea 26.60 — — 26.60
4" — Ea 44.10 — — 44.10
6" — Ea 72.30 — — 72.30
8" — Ea 98.60 — — 98.60
10" — Ea 133.00 — — 133.00
12" — Ea 177.00 — — 177.00
Coupling, roll-grooved, light weight, Style #75 ( ic).sabor
included with fittings.
3" — Ea 21.50 — 21.50

4" — Ea 23.20 — 23.20
6" — Ea 41.4 — — 41.40
8" — Ea 63.50
Coupling, roll-grooved, zerof
included with fittings.
Y — _ 24.80
4" — E .60 — — 32.60
6" — Ea 47.90 — — 47.90
8" — 72.90 — — 72.90
10" — E 107.00 — — 107.00
10" — 148.00 — — 148.00
Flange, roll-grooved, Style #741 (Victaulic)
3" SL@.500 Ea 84.00 18.10 — 102.10
4" SL@.690 Ea 114.00 25.00 — 139.00
6" SL@1.19 Ea 139.00 43.00 — 182.00
8" SL@1.69 Ea 161.00 61.10 — 222.10
10" SL@2.23 Ea 240.00 80.60 — 320.60
12" SL@2.48 Ea 326.00 89.70 — 415.70
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Fire Protection Branch Pipe & Fittings

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total $

Schedule 40 carbon steel pipe, threaded and coupled, pipe only. Add
for hangers, fittings etc.

1" P1@.090 LF 2.48 3.28 — 5.76
19" P1@.100 LF 3.24 3.64 — 6.88
112" P1@.110 LF 3.85 4.00 — 7.85
2" P1@.120 LF 5.20 4.37 — 9.57

125# cast iron 90-degree ell, threaded joints

1" x %" P1@.130 Ea 4.39 4.73 — 9.12
1" P1@.180 Ea 4.08 6.55 — 10.63
1%" P1@.240 Ea 5.76 8.73 — 14.49
17" P1@.300 Ea 8.03 10.90 — 18.93
2" P1@.380 Ea 12.20 13.80 — 26.00

125# cast iron 45-degree ell, threaded joi

1" P1@.180 Ea 5.34 55 11.89
114" P1@.240 Ea 7. 16.34
115" P1@.300 Ea 10,90 20.67
2" P1@.380 Ea .80 — 27.00
125# cast iron tee, threade

1" P1@.230 8.37 — 13.98
114" P1@.310 11.30 — 21.50
115" 14.20 — 27.20

17.80 — 35.70

tee, threaded joints
1" Ea 7.16 8.01 — 15.17
114" x 34" Ea 9.13 10.60 — 19.73
1%" x 1" . Ea 10.00 10.60 — 20.60
112" x 34" P1@.370 Ea 12.60 13.50 — 26.10
1" x 1" P1@.370 Ea 13.90 13.50 — 27.40
12" x 1%"  P1@.370 Ea 15.20 13.50 — 28.70
2" x1" P1@.460 Ea 19.90 16.70 — 36.60
2" x1%"  P1@.460 Ea 21.30 16.70 — 38.00
2" x1%"  P1@.460 Ea 22.90 16.70 — 39.60
125# cast iron reducer, threaded joints

1" X 3%" P1@.200 Ea 5.61 7.28 — 12.89
1%" x 1" P1@.210 Ea 6.75 7.64 — 14.39
115" x 1" P1@.270 Ea 8.28 9.83 — 18.11
1%"x1%"  P1@.270 Ea 8.76 9.83 — 18.59
2" x1%"  P1@.340 Ea 13.10 12.40 — 25.50
2" x1%"  P1@.340 Ea 13.80 12.40 — 26.20
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Fire Protection Branch Fittings

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total$

125# cast iron cross, threaded joints

1" P1@.360 Ea 13.10 13.10 — 26.20
1%" P1@.480 Ea 21.60 17.50 — 39.10
112" P1@.600 Ea 26.20 21.80 — 48.00
2" P1@.700 Ea 43.30 25.50 — 68.80

125# cast iron cap, threaded joint

%" P1@.100 Ea 2.76 3.64 — 6.40
1" P1@.140 Ea 3.34 5.09 — 8.43
14" P1@.180 Ea 4.26 6.55 — 10.81
112" P1@.230 Ea 5.41 8.37 — 13.78
2" P1@.290 Ea 8.50 10.60 — 19.10

125# cast iron plug, threaded joint

3" P1@.100 Ea 1.80 — 5.44
1" P1@.140 Ea 2.38 7.47
114" P1@.180 Ea 3.70 10.25
115" P1@.230 Ea 4.70 — 13.07
2" P1@.290 Ea 5.82 — 16.42
125# cast iron coupling, threaded
1" P1@.180 Ea 6.55 — 11.41
114" P1@.240 Ea 8.73 — 14.73
115" P1@.300 Ea 10.90 — 18.44
2" P1@.380 > 13.80 — 24.00
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Fire Protection Sprinkler Branch Fittings (Threaded)

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total $

Steel pipe nipples — 3" long, standard right-hand thread

1" P1@.025 Ea 1.88 91 — 2.79
14" P1@.025 Ea 2.42 91 — 3.33
12" P1@.025 Ea 2.87 91 — 3.78
2" P1@.030 Ea 3.58 1.09 — 4.67

Steel pipe nipples — 4" long, standard right-hand thread

1" P1@.025 Ea 2.24 91 — 3.15
1%" P1@.030 Ea 2.81 1.09 — 3.90
112" P1@.030 Ea 3.46 1.09 — 4.55
2" P1@.030 Ea 4.46 1.09 — 5.55

Steel pipe nipples — 6" long, standard right-hand thread

1" P1@.030 Ea 2.87 1.0 — 3.96
14" P1@.030 Ea 3.60 — 4.69
112" P1@.030 Ea 4.39 .09 — 5.48

o P1@035  Ea 5.9V — 7.17
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Fire Protection Sprinkler Pipe and Fittings (CPVC)

Description Craft@Hrs Unit Material $

Chlorinated Polyvinyl Chloride pipe (CPVC), CPVC pipe only, solvent

weld. No hangers or fittings.

Labor$ Equipment$ Total $

%" SL@.055 LF 1.01 1.99 3.00
1" SL@.055 LF 1.46 1.99 3.45
114" SL@.065 LF 2.30 2.35 4.65
115" SL@.075 LF 3.22 2.71 5.93
2" SL@.085 LF 4.76 3.07 7.83
215" SL@.110 LF 7.39 3.98 11.37
3" SL@.125 LF 11.20 4,52 15.72
CPVC 90-degree elbow, solvent weld
%" SL@.100 Ea 2.79 6.41
1" SL@.120 Ea 4.19 8.53
114" SL@.170 Ea 5.37 11.52
115" SL@.180 Ea 8.09 14.60
2" SL@.200 Ea 9.39 16.62
CPVC 45-degree elbow, solvent weld
%" SL@.100 Ea 2.88 6.50
1" SL@.120 Ea 37 8.11
114" SL@.170 Ea 11.10
115" SL@.180 Ea 13.17
2" SL@.200 Ea o 831 N 15.54
CPVC tee, solvent weld
%" SL@.150 E 5.42 8.49
1" SL@.17 Ea 6.15 11.39
114" SL@. : 8.32 16.57
115" SL@. E 10.80 9.04 19.84
2" SL@.280 17.10 10.10 27.20
CPVC reducing tee, solvent weld
1" SL@.170 Ea 4.51 6.15 10.66
114" SL@.230 Ea 8.19 8.32 16.51
115" SL@.250 Ea 10.90 9.04 19.94
2" SL@.280 Ea 17.50 10.10 27.60
3" SL@.350 Ea 27.60 12.70 40.30
CPVC coupling, solvent weld
%" SL@.100 Ea 2.03 3.62 5.65
1" SL@.120 Ea 2.74 4.34 7.08
114" SL@.170 Ea 4.33 6.15 10.48
115" SL@.180 Ea 5.46 6.51 11.97
2" SL@.200 Ea 6.89 7.23 14.12
3" SL@.280 Ea 14.10 10.10 24.20
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Residential HVAC Assemblies

Description Craft@Hrs Unit Material $ Labor$ Equipment$ Total $

Packaged self-contained rooftop DX air conditioning units.
EnergySmart certified, ASHRAE, U.S. Green Building Council and Underwriters
Laboratories approved. Includes cooling coils, compressor, heat rejection coils,
regulator valves, refrigerant tank and remote digital single-zone control package.
Set in place with a 13,000 Ib. truck crane. Add installation costs from the section
that follows.
2-T, 800 CFM SN@5.00 Ea 3,810.00 192.00 78.70 4,080.70
21%-T, 1,000 CFM SN@6.00 Ea 4,560.00 230.00 94.20 4,884.20
3-T, 1,200CFM SN@7.00 Ea 5,450.00 268.00 110.00 5,828.00
4-T, 1,600 CFM SN@8.00 Ea 6,670.00 307.00 157.00 7,134.00
5-T, 2,000 CFM SN@9.00 Ea 8,340.00 345.00 157.00 8,842.00
7%-T, 3,000 CFM SN@10.0 Ea 11,500.00 383.00 314.00 12,197.00
10-T, 4,000 CFM SN@12.0 Ea 14,400.00 460.00 314.00 15,174.00
12-T, 5,000 CFM SN@14.0 Ea 17,200.00 537.00 377.00 18,114.00
15-T, 6,000 CFM SN@15.0 Ea 21,000.00 575.00 377.00 21,952.00
20-T, 8,000 CFM SN@16.0 Ea 27,900.00 550.00 29,063.00
25-T, 10,000 CFM SN@17.0 Ea 34,000.00 550.00 35,202.00
30-T, 12,000 CFM SN@19.0 Ea 38,800.00 707.00 40,235.00
40-T, 16,000 CFM SN@22.0 Ea 48,500.00 707.00 50,050.00

er coil. EnergySmart certified,
Un riters Laboratories approved.
rols. Add installation costs from the

Rooftop DX air conditioning unit
ASHRAE, U.S. Green Building Coup

section that follows.
2-T, 800 CFM  SN@5.00 .0 192.00 79.00 3,981.00
2¥.-T, 1,000 CFM 4 230.00 94.00 4,784.00
3-T, 1,200 CFM 268.00 110.00 5,708.00
4-T, 1,600 CFM 6,510.00 307.00 157.00 6,974.00

5-T, 2,000 CFM 8,150.00 345.00 157.00 8,652.00
7e-T, 12,300.00 383.00 314.00 12,997.00
10-T, 14,100.00 460.00 314.00  14,874.00
12-T, 16,700.00 537.00 377.00 17,614.00
15-T, 20,500.00 575.00 377.00 21,452.00
20-T, 27,300.00 613.00 550.00  28,463.00

25-T, 10,000 CFM SN@17.0 Ea 33,000.00 652.00 550.00  34,202.00
30-T, 12,000 CFM SN@19.0 Ea 38,800.00 728.00 707.00  40,235.00
40-T, 16,000 CFM SN@22.0 Ea 48,500.00 843.00 707.00  50,050.00
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Air Handling Units

Description Craft@Hrs Unit Material $ Labor$ Equipment$ Total $

Installation costs for packaged rooftop cooling
Cut, frame and gasket downcomer

hole in roof S2@1.00 Ea 39.40 35.80 — 75.20
Mount

duct hangers S2@.250 Ea 3.94 8.94 — 12.88
Cut and mount sheet

metal duct S2@.350 LF 6.17 12.50 — 18.67
Apply and coat duct

insulation S2@.150 LF 2.69 5.36 — 8.05
Install piping for

gas line P1@.100 LF 4.21 3.64 — 7.85
Install piping for chilled or hot

water/steam line P1@.100 LF 3.19 3.64 — 6.83
Install electrical

wiring BE@.150 LF 1.96 6.01 — 7.97
Install HVAC controls BE@.500 Ea — 20.00 — 20.00
Commission and test P1@4.00 Ea — 146.0 — 146.00
Air balance and

fine-tune P1@4.00 Ea — 146.00 146.00
Packaged air handler with chilled wa ho er/steam coil.
Costs shown based on 400 CFM per ton co0 Jnit includes insulated single

ing coil section, mixing plenum
ndrive, vibration isolators and
ances for coil connections,
,000 BTUs equals 1 ton cooling.)

section, bag filter section, fan motor, varia
drain pan. Set in place only. Make [
controls, motor starters and p
Use these costs for prelimina

3-T, 1,200 CFM 3,060.00 153.00 63.00 3,276.00
4-T, 1,600 CFM 4,230.00 211.00 157.00 4,598.00
5-T, 2,000 CFM 5,030.00 268.00 157.00 5,455.00
7%2-T, 3,000 CFM 7,090.00 345.00 314.00 7,749.00
10-T, 4,000 CFM 8,990.00 422.00 314.00 9,726.00
12-T, 5,000 CFM . 10,700.00 498.00 377.00 11,575.00
15-T, 6,000CFM SN@140 Ea 12,000.00 537.00 377.00 12,914.00
20-T, 8,000 CFM SN@15.0 Ea 14,300.00 575.00 550.00 15,425.00
25-T, 10,000 CFM SN@16.0 Ea 14,200.00 613.00 550.00 15,363.00
30-T, 12,000 CFM SN@18.0 Ea 17,800.00 690.00 707.00 19,197.00
40-T, 16,000 CFM SN@21.0 Ea 21,900.00 805.00 707.00  23,412.00
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Air Handling Unit Accessories

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total$

Air handling unit accessories and options. Use these costs for
preliminary estimates.

DDC controls

per zone complete SN@2.75 Ea 997.00 105.00 43.30 1,145.30
Electric controls

per zone complete SN@2.75 Ea 533.00 105.00 43.30 681.30
Pneumatic controls

per zone complete SN@2.75 Ea 502.00 105.00 43.30 650.30
Variable speed drive

5 HP SN@4.00 Ea 4,020.00 153.00 62.90 4,235.90
Variable speed drive

7.5HP SN@4.00 Ea 4,690.00 153.00 62.90 4,905.90
Variable speed drive

10 HP SN@6.00 Ea 5,330.00 230.00 94.20 5,654.20
Variable speed drive

15 HP SN@8.00 Ea 6,020.00 .00 94.20 6,421.20
Variable speed drive

20 HP SN@12.0 Ea 6,700.00 0 189.00 7,349.00
Variable speed drive

25 HP SN@16.0 Ea 251.00 8,234.00
Variable speed drive

30 HP SN@18.0 Ea 282.00 9,662.00
Variable speed drive

40 HP SN@22.0 Ed 347.00 11,990.00

Variable speed drive

50 HP SN@26 997.00 409.00 14,206.00
Variable inlet vanes

1,000-1,500 CFM 153.00 62.90 416.90
Variable inlet vanes

1,600-2,500 CF SN 435.00 153.00 62.90 650.90
Variable inlet vanes

2,600-5,000 6 Ea 1,220.00 230.00 94.20 1,544.20

Variable inlet vanes
6,000-10,000 CF
Variable inlet vanes

11,000-20,000 CFM SN@10.0 Ea 3,340.00 383.00 157.00 3,880.00

@8.00 Ea 2,010.00 307.00 126.00 2,443.00
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Heat Recovery Ventilators — Commercial

Description Craft@Hrs Unit Material $ Labor$ Equipment$ Total $

Heat Recovery Ventilators provide a fresh air supply to tightly sealed building envelopes. An HRV
extracts heat from the stale indoor air being exhausted and transfers the heat to the fresh air being drawn
into the building through the HRV. Heat recovery ventilators are also excellent dehumidifiers.

HRV unit features include energy-efficient defrost cycle, cross-flow polypropylene heat exchanger,
acoustically lined cabinet, outdoor air filter.

Allow 15-30 cfm per person or .04 t0.05 cfm per square foot when sizing HRV unit. (ASHRAE62-19890)

(cfm = cubic feet per minute)

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total $

Commercial heat recovery ventilator. Set/hang in place only. Make
additional allowances for duct, diffusers, controls, air balancing, electrical
connections and condensate drain.

HRV 700 cfm SN@4.75 Ea 5,830.00 182.0 6,086.60
HRV 1,200 cfm  SN@5.25 Ea 6,280.00 201.00 6,563.50
HRV 2,500 cfm  SN@6.75 Ea 25,800.00 9.00 26,165.20

Swimming pool heat recovery ventil
additional allowances for duct, diffusers,
connections and condensate drain.

HRV 700 cfm SN@5.00 Ea
HRV 1,200 cfm SN@5.75 Ea

han place only. Make
ir balancing, electrical

92.00 78.70 7,030.70
220.00 90.40 7,970.40
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Heat Recovery Ventilators — Residential

Conventional heat recovery ventilator. Hang in place only. Make additional
allowances for duct, diffusers, controls, air balancing, electrical connections and
condensate drain.

HRV 65-150 cfm S2@2.45 Ea 1,080.00 87.60 — 1,167.60
HRV 115-200 cfm S2@2.65 Ea 1,300.00 94.80 1,370.00 2,764.80

Compact heat recovery ventilator. Hang in place only. Make additional
allowances for duct, diffusers, controls, air balancing, electrical connections and
condensate drain.

HRV 65-127 cfm S2@2.45 Ea 1,140.00 87.60 — 1,227.60
HRV 115-195 cfm S2@2.65 Ea 1,280.00 94.80 1,370.00 2,744.80

High-efficiency heat recovery ventilator. Hang in place only. Make
additional allowances for duct, diffusers, controls, air balancing, electrical
connections and condensate drain.

HRV 65-127 cfm S2@2.65 Ea  1,260.00 — 1,354.80
HRV 115-180cfm S2@2.90 Ea  1,930.00 — 2,034.00
HRV 180-265cfm S2@3.25 Ea  2,010.00 — 2,126.00
Heat recovery ventilator controls

HRYV basic control S2@1.00 Ea 80 133.00 268.30
HRYV std. control S2@1.00 Ea 5.80 — 191.80
HRV auto control S2@1.00 Ea 35.80 — 245.80
60 minute timer  S2@.600 Ea 21.50 — 86.90
Interlock relay S2@.600 _ Ea 21.50 — 99.20
Heat recovery ventilator

6" diffusers S2@. a 16.60 17.90 — 34.50
6" wall hoods  S2@1. 28.70 53.60 — 82.30
6" tee fittings 350 Ea 3.84 12.50 — 16.34
6" flex duct S LF 91 .89 — 1.80
6" flex insul du @.0 LF 1.75 .89 — 2.64
HRYV filters Ea 23.50 16.10 — 39.60
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Heat Recovery Ventilators — Residential

Description Craft@Hrs Unit Material $ Labor$ Equipment$ Total $

Installation costs for heat recovery ventilators
Hang heat recovery ventilator,

150 CFM S2@2.00 Ea 5.00 71.50 — 76.50
Hang heat recovery ventilator,

250 CMF S2@2.25 LF 7.50 80.50 — 88.00
Heat recovery ventilator ducting,

150 CFM S2@4.00 LF 335.00 143.00 — 478.00
Heat recovery ventilator ducting,

250 CFM S2@4.75 LF 375.00 170.00 — 545.00
Heat recovery ventilator drain line,

gravity P1@1.50 LF 25.00 54.60 — 79.60
Heat recovery ventilator drain line,

pumped P1@2.00 LF 225.00 72.80 — 297.80
Heat recovery ventilator power wiring,

115 volt BE@2.00 Ea 85.00 80.10 — 165.10
Heat recovery ventilator power wiring,

24 volt BE@2.00 Ea 20.00 80.10 — 100.10
Commission and

test P1@1.50 Ea — 54.60 54.60

Run air balance and fine

tune system P1@1.75 Ea — — 63.70
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Water Coil Piping

Engineering drawings of coil piping details have a bad reputation among HVAC contractors and
estimators. They’re notorious for what they leave out. They’'ll rarely show more than one coil bank, no
matter how big the system. Furthermore, the drawings hardly ever call out sizes for either the piping or
the control valves. Don’t be taken in by the apparent simplicity of the system as shown in these drawings.
It's likely to be only the tip of the iceberg. For example, unless the air handling capacity of the system is
less than 16,000 CFM, the single coil bank shown won’t be adequate. Add one or two more coil banks
and you’re looking at a lot more piping — and a more complex system that takes longer to install.

You probably haven’t even decided which equipment supplier to use. This is hardly the time for you to
start researching heating and cooling coils. Nevertheless, you need better, more complete and realistic
data to come up with a competitive estimate.

I'll tell you how and where to track down the hard data that you need, and also pass along a few tips
on estimating water coil piping. They’ll help you avoid leaving something out of your estimates — a real
pitfall for any beginner. It's those little (but essential) items, so easily overlooked, that are so deadly to a
profit margin. Finally, check the next two pages of diagrams with tables. The data given there, combined
with the data you collected earlier, forms the basis for informed guesswo

The Hard Data

There are two things you absolutely must know to estim
branch piping to the coils; second, the CFM rating of the

To find the pipe sizes, look at either the floor plans etails for the equipment room. They’ll list
the sizes of the branch run-out pipes. Once you kn e ou can make a good guess at the right size
for the control valves. (See the diagrams and_table 295 and 296.) The only information you
need is the CFM ratings of the air handling nch piping sizes to the coils. If the system’s
capacity is over 16,000 CFM, you need two or th nks.

A Few Tips on Estimating Water

1) Coil connection sizes seldom
need in any estimate.

nch pipe sizes. Be sure to include the reducing fittings you'll

2) Two-way and three-way co alves are both usually one pipe size smaller than the pipe where
they’re installed. That means you’ll need either two or three reducing fittings per control valve. Be sure
you include their cost in your estimates.

Using the Diagrams

In the following diagrams, for clarity, some items aren’t included. These items are: balance valves,
shut-off valves, reducers, strainers, gauges and gauge taps. Any details you need about these items for
your estimate are in the engineer’s coil piping details.
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Water Coil Piping

e
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Typical water coil piping f

-

If (A) is: Then(B)is:
1" %"
114" 1"
17" 114"
2" 17"
21" 2"
3" 2%"

or

. units up to 16,000 CFM

If @ is: Thenis: And@s:
22" 2" 2"
3" 215" 22"
4" 3" 3"

Typical water coil piping for A.H. units from 16,000 to 26,000 CFM
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Water Coil Piping

If (A) is: Then(B)is: And(C)is:
4|I 3|I 21/2"
6" 4|I 3I|
8|I 6|I 4II
10" 8|I 6II

Typical water coil piping for A.H. units over 26,000 CFM
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Air Handling Unit Coil Connections

Description Craft@Hrs Unit Material$ Labor$ Equipment$ Total $

Air handling unit coil connection, one row coil bank, non-regulated
flow. Connection assembly includes pipe, fittings, pipe insulation, valves,
gauges, thermometers and vents.

12" supply SN@14.0 Ea 1,780.00 537.00 220.00 2,537.00
2" supply SN@18.0 Ea 2,190.00 690.00 282.00 3,162.00
212" supply SN@28.0 Ea 2,930.00 1,070.00 440.00 4,440.00
3" supply SN@31.5 Ea 3,210.00 1,210.00 495.00 4,915.00
4" supply SN@34.0 Ea 3,440.00 1,300.00 534.00 5,274.00
6" supply SN@41.0 Ea 4,980.00 1,570.00 644.00 7,194.00

Air handling unit coil connection, one row coil bank, 2-way control
valve design. Connection assembly includes pipe and fittings, pipe insulation,
valves, gauges, thermometers and vents.

1%" supply SN@165 Ea  2,010.00 2,902.00
2" supply SN@21.0 Ea  2,590.00 3,725.00
215" supply SN@336 Ea  3,150.00 4,968.00
3" supply SN@360 Ea  3,390.00 5,337.00
4" supply SN@438 Ea  4,110.00 6,478.00
6" supply SN@540 Ea  6,590.00 9,509.00

Air handling unit coil connection, on
valve design. Connection assembly in
valves, gauges, thermometers and vents.

oil bank, 3-way control
e and fittings, pipe insulation,

112" supply SN@18.0 690.00 282.00 3,292.00
2" supply SN@26.0 997.00 409.00 4,306.00
212" supply SN@41.5 1,590.00 653.00 5,873.00
3" supply SN@43.8 .00 1,680.00 688.00 6,368.00

5,160.00 2,090.00 858.00 8,108.00
7,340.00 2,350.00 965.00 10,655.00

4" supply SN@54
6" supply SN@61'4

Air handling unit coil ection, two row coil bank, non-regulated
flow. Connection assembly includes pipe and fittings, pipe insulation, valves,
gauges, thermometers and vents.

212" supply SN@48.0 Ea 4,390.00 1,840.00 754.00 6,984.00
3" supply SN@51.5 Ea 5,340.00 1,970.00 809.00 8,119.00
4" supply SN@63.6 Ea 7,070.00 2,440.00 999.00 10,509.00
6" supply SN@79.2 Ea 10,400.00 3,040.00 1,250.00 14,690.00

Air handling unit coil connection, two row coil bank, 2-way control
valve design. Connection assembly includes pipe and fittings, pipe insulation,
valves, gauges, thermometers and vents.

2%2" supply SN@54.0 Ea 4,920.00 2,070.00 849.00 7,839.00
3" supply SN@58.5 Ea 6,180.00 2,240.00 919.00 9,339.00
4" supply SN@67.0 Ea 7,600.00 2,570.00 1,050.00 11,220.00
6" supply SN@83.5 Ea 10,600.00 3,200.00 1,310.00 15,110.00
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Air Handling Unit Coil Connections

Description Craft@Hrs Unit Material $ Labor$ Equipment$ Total $

Air handling unit coil connection, two row coil bank, 3-way control
valve design. Connection assembly includes pipe and fittings, pipe insulation,
valves, gauges, thermometers and vents.

2%2" supply SN@58.8 Ea 5,160.00 2,250.00 924.00 8,334.00
3" supply SN@64.0 Ea 6,500.00 2,450.00 1,010.00 9,960.00
4" supply SN@72.0 Ea 8,230.00 2,760.00 1,130.00 12,120.00
6" supply SN@87.0 Ea 11,000.00 3,340.00 1,370.00 15,710.00

Air handling unit coil connection, three-row coil bank, non-regulated
flow. Connection assembly includes pipe and fittings, pipe insulation, valves,
gauges, thermometers and vents.

4" supply SN@72.0 Ea 7,450.00 2,760.00 1,130.00 11,340.00

6" supply SN@94.0 Ea 13,000.00 3,600.00 1,480.00 18,080.00
8" supply SN@120. Ea 17,400.00 1,890.00 23,890.00

Air handling unit coil connection, three-ro
valve design. Connection assembly includes pipe
valves, gauges, thermometers and ven

4" supply SN@780  Ea ) 2090.00 1,230.00 12,140.00

6" supply SN@105. Ea 4,030.00 1,650.00 19,980.00
Ea 5,060.00 2,070.00 26,630.00

k, 2-way control
tings, pipe insulation,

8" supply SN@132.

Air handling unit coil ¢
valve design. Connggtion a
valves, gauges, therm

, three-row coil bank, 3-way control
includes pipe and fittings, pipe insulation,
vents.

4" supply Ea 9,170.00 3,140.00 1,290.00 13,600.00
6" supply Ea 14,700.00 4,290.00 1,760.00 20,750.00
8" supply Ea 21,900.00 5,370.00 2,200.00 29,470.00

298



BUY THIS OR OTHER CRAFTSMAN BOOK CO. TITLES HERE: https://goo.gl/7ZtGfz

For contracts that comply with your state’s regulations, please visit www.constructioncontractwriter.com

Standard Form Subcontract

Subcontract No. 7777-1

THIS AGREEMENT, made and entered into at Smallville, CA. this 3rd day of May, 2018, by and between Acme Mechanical
Contractors hereinafter called CONTRACTOR, with principal office at 7600 Oak Avenue, Smallville, California, and Quikrap Insulation
Co., 320 Maple Blvd., Smallville, CA hereinafter called a SUBCONTRACTOR.

RECITALS

On or about the 2nd day of January 2018, CONTRACTOR entered into a prime contract with

ABC General Contractors, Inc. hereinafter called OWNER, whose address is
380 First Street, Smallville, California to perform the following construction work: The installation of all

mechanical and plumbing systems for the proposed Mile-Hi office building to be located at 2600 Second, North, Smallville, California.

Said work is to be performed in accordance with the prime contract and the plans and specifications. Said plans and specifications
have been prepared by or on behalf of Quik-Draw and Associates, Smallville, California , ARCHITECT

SECTION 1 - ENTIRE CONTRACT

SUBCONTRACTOR certifies and agrees that he is fully familiar with all of the ter,
Documents, as hereinafter defined, the location of the job site, and the conditions u
enters into this Agreement based upon his investigation of all of such matter ay relying upon any opinions or
representations of CONTRACTOR. It is agreed that this Agreement represents th ent. It is further agreed that the
Contract Documents are incorporated in this Agreement by this reference, wi d effect as if the same were set forth
at length herein, and that SUBCONTRACTOR and his subcontractors will b
insofar as they relate in any part or in any way, directly or indirectly to thegu
to be bound to CONTRACTOR in the same manner and to the sam
Documents, to the extent of the work provided for in this Agreeme

conditions and obligations of the Contract
ichhthe work is to be performed, and that he

is Agreement. SUBCONTRACTOR agrees
OR is bound to OWNER under the Contract
the Contract Documents, reference is made to

f
L ‘;l RACTOR’S trade, craft, or type of work, then such work or
i ad of CONTRACTOR. The phrase “Contract Documents” is

specification shall be interpreted to apply to SUBCONTRA
defined to mean and include:

Drawing Nos. A-1 thru A-17, C-1 th u 8-7, E-1 thru E-6 and M-1 thru M-7, all
dated
10-4-201%7, Specifications dated endum No. 1 dated 10-18-17.

SECTION 2 - SCOPE

SUBCONTRACTOR agrees to furnish
scaffolding, tools and other facilities i d description required for the prompt and efficient execution of the work described
herein and to perform the work necgssary oiginei | to complete thermal insulation for all plumbing, HHW, CHW
and condensate piping sys ing pumps P-1, P-2 and P-3 for the project in strict accordance with the
Contract Documents and as more particularly, th@ugh not exclusively, specified in:

Division 15, Section 400 entitled “Thermal Insulation systems” and General Conditions, as
applicable.

SECTION 3 - CONTRACT PRICE
CONTRACTOR agrees to pay SUBCONTRACTOR for the strict performance of his work, the sum of:

Forty-two thousand, three hundred dollars ($42,300.00), subject to additions and deductions for changes in
the work as may be agreed upon, and to make payment in accordance with the Payment Schedule, Section 4.

SECTION 4 - PAYMENT SCHEDULE

CONTRACTOR agrees to pay SUBCONTRACTOR in monthly payments of 90 % of labor and materials which have been
placed in position and for which payment has been made by OWNER to CONTRACTOR. The remaining 10 % shall be
retained by CONTRACTOR until he receives final payment from OWNER, but not less than thirty-five days after the entire work
required by the prime contract has been fully completed in conformity with the Contract Documents and has been delivered and
accepted by OWNER, ARCHITECT, and CONTRACTOR. Subject to the provisions of the next sentence, the retained percentage shall
be paid SUBCONTRACTOR promptly after CONTRACTOR receives his final payment from OWNER. SUBCONTRACTOR agrees to
furnish, if and when required by CONTRACTOR, payroll affidavits, receipts, vouchers, release of claims for labor, material and
subcontractors performing work or furnishing materials under this Agreement, all in form satisfactory to CONTRACTOR, and it is
agreed that no payment hereunder shall be made, except at CONTRACTOR'’S option, until and unless such payroll affidavits, receipts,
vouchers or release; or any or all of them, have been furnished. And payment made hereunder prior to completion and acceptance of
the work, as referred to above, shall not be construed as evidence of acceptance of any part of SUBCONTRACTOR’S work.

REVISED 5-09 Published by AGC San Diego
Page 1 of 2

448



BUY THIS OR OTHER CRAFTSMAN BOOK CO. TITLES HERE: https://goo.gl/7ZtGfz

SECTION 5 - GENERAL SUBCONTRACT PROVISIONS
General Subcontract Provisions on back of Pages 1 and 2 are an integral part of this Agreement.
SECTION 6 - GENERAL PROVISIONS

1. SUBCONTRACTOR agrees to begin work as soon as instructed by the CONTRACTOR, and shall carry on said work promptly,
efficiently and at a speed that will not cause delay in the progress of the CONTRACTOR’S work or work of other subcontractors. If, in
the opinion of the CONTRACTOR, the SUBCONTRACTOR falls behind in the progress of the work, the CONTRACTOR may direct the
SUBCONTRACTOR to take such steps as the CONTRACTOR deems necessary to improve the rate of progress, including, without
limitation, requiring the SUBCONTRACTOR to increase the number of shifts, personnel, overtime operations, days of work, equipment,
amount of plant, or other remedies and to submit to CONTRACTOR for CONTRACTOR'’S approval an outline schedule demonstrating
the manner in which the required rate of progress will be regained, without additional cost to the CONTRACTOR. CONTRACTOR may
require SUBCONTRACTOR to prosecute, in preference to other parts of the work, such part or parts of the work as CONTRACTOR
may specify.

The SUBCONTRACTOR shall complete the work as required by the progress schedule prepared by the CONTRACTOR, which may be
amended from time to time. The progress schedule may be reviewed in the office of the CONTRACTOR and sequence of construction
will be as directed by the CONTRACTOR.

The SUBCONTRACTOR agrees to have an acceptable representative (an officer of SUBCONTRACTOR if requested by the
CONTRACTOR) present at all job meetings and to submit weekly progress reports in writing if requested by the CONTRACTOR. Any
job progress schedules are hereby made a part of and incorporated herein by reference.

2. Reserved Gate Usage

SUBCONTRACTOR shall notify in writing, and assign its employees, material men and suppliers, to such gates or entrances as may be
established for their use by CONTRACTOR and in accordance with such conditionsfand at such times as may be imposed by
CONTRACTOR. Strict compliance with CONTRACTOR'’S gate usage procedures s be required by the SUBCONTRACTOR who
shall be responsible for such gate usage by its employees, material men, sup ntractors, and their material men and
suppliers.

3. Staggered Days and Hours of Work and for Deliveries

SUBCONTRACTOR shall schedule the work and the presence of its e
materials by its material men and suppliers to the jobsite on such days,a

site and any deliveries of supplies or
and during such hours, as may be directed
pliance not only for its employees but for all

SECTION 7 - SPECIAL PROVISIONS

1. Pipe hanger inserts will be fuzni inStalled by Contractor.
2. All trash pickup by Subcontr q

by the Contractors’ State License Board. Any questions
e board whose address is:
. 0. Box 26000, Sacramento, California 95826

executed this Agreement for themselves, their heirs, executors, successors,
t above written.

Contractors are required by law to be licensed an
concerning a contractor may be referred to istrar

SUBCONTRACTOR CONTRACTOR

Quikrap Insulation Compan Acme Mechanical Contractors

By By

Name Title Name Title

|:| Corporation |:| Partnership |:| Proprietorship

(Seal)
Contractor’s State License No. Contractor’s State License No.
Revised 5-09 Published by AGC San Diego
Page 2 of 2

For contracts that comply with your state’s regulations, please visit www.constructioncontractwriter.com
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Subcontract Change Order
Number__ One

Date 6-11-18 Subcontract Number 7TvT-1

To Quickrap Insulation Co. Our Job Number

Our Proposal Number

Architect's C.O. Number

Effective Date of Charge 6-17-18

Subject to all the provisions of this Change Order, you are hereby directed to make the following change(s)

Delete HHW and CHW piping insulation located above Room No. 322 per ABC General

Contractor's Change Order No. 18, dated 6-5-18.

The following change(s) will alter the pri ovide our subcontract by the _deduction of § 465.00

*Surety Consen Adjusted Subcontract Price Through C.O. Number 0 $ 42,300.00
This Change is Approved Date
Name: Amount this C.0. Number: $ (465.00)
By:
Title: Current Adjusted Subcontract Price: $ 41,835.00

When this Change Order is signed by both parties (and by Subcontractor's surety is subcontract is bonded), it constitutes their agreement:

(A) That the subcontract price is adjusted as shown above and that no further adjustment in that price by reason of the change(s) provided herein shall be
made; and (B) That all the terms and conditions of the subcontract, except as modified by this and any previous changes, shall remain in full force and
effect and apply to the work as so changed.

Accepted and Agreed: Date:
By By

Authorized Signature — Subcontractor Authorized Signature — Contractor
Title Title

* Subcontractor: Sign pink copy and return immediately. If subcontract is bonded, obtain consent of surety endorsed thereon.
No payments on account of this Change Order will be made until you have complied with the foregoing.

Published by San Diego Chapter A.G.C.
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Purchase Order

A purchase order is a legal document used to order equipment and materials from a vendor, with the
implied promise to pay for these goods within a specified time after receipt of the items. Purchase orders are
sometimes used to write subcontracts whose value does not exceed one or two thousand dollars. Refer to
the sample purchase order on page 452.

While most of the purchase order is self-explanatory, certain items need to be emphasized:

“Description” should include all pertinent data such as model numbers, arrangements, performance
requirements, applicable standards, electrical characteristics and so on.

“Tag” is used to identify a particular piece of equipment to facilitate unloading it at the proper location at
the jobsite. Tag numbers for all major equipment can usually be found on the contract drawings.

“48 hour delivery notice”: This can be very important if the material or equipment being delivered is too
heavy to be unloaded by hand. Time will be required to arrange for a crane or forklift to unload the truck.

“Sales tax” is the current state sales tax which must be included unless the goods are to be delivered
and installed at a project located out-of-state.

“Terms”: The usual payment terms are “Net 30” which mean
must be paid within thirty days after receipt of all goods, undam
payment should be withheld until satisfactory repair or repla entis m

X

re amount of the purchase order
. If ifems are received damaged,
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ACME

Mechanical Contractors

7600 Oak Avenue - Smallville, U.S.A. 12345-6789
Voice 1-234-5678 / FAX 1-234-5680

Purchase Order

P.O. Number: YTV -36 Date: 1-6-18

Job: CBC Bank Building
Job No: Y

me Mechanical Contractors
C Bank Building

Seller: Smallville Industrial Sales Co. Ship to:
3657 Third Avenue Northwest

Smallville, CA 63876 ercial Street

ille, CA 63876

Attn: Mr. L.H. Seller RJS

Delivery date: 2-28-18 24 Hr. Delivery uired Payment terms: Net 30
Quantity Unit Total
Two Big-Blo Model 13 centrifugal $443.00 $886.00
fans with one-half H.P., O.D.P.
motor. 0.80 T.S.P.
Tag one d one EF-23
Number of copies of operation and maintenance Total before tax $886.00
manuals required 2. Sales tax $62.02
All shipments are to be F.O.B. jobsite or shop unless Freight Included
otherwise noted.
Total Order $948.02
Buyer: RJS
Acceptance by seller Date
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Construction Schedules

The general contractor’s construction schedule may range from a simple bar chart to a complicated
computer-generated CPM (Critical Path Method) diagram. More complex jobs require more complete and
detailed schedules. On larger jobs, lower-tier subcontractors may be required to prepare a bar chart showing
their construction schedule.

If you have to prepare a construction schedule, make conservative estimates of the time required to
complete each part of the job. A slower schedule makes it possible to use smaller crews which are usually
more efficient.

You can’t schedule your own work until the general contractor has supplied a schedule for the balance
of the project. When you have that schedule, prepare a list of tasks your crews will perform. Show this list to
the general contractor to be certain there are no conflicts with the master schedule.

When the list of tasks to be performed has been approved, begin recording the manhours required for
each task. Take these manhours from your estimate. When the duration for each task has been determined,
figure the crew sizes required.

For example, suppose the estimate shows that it will take 1,040
plumbing for a project. The work must be completed in two mont
hours of work in one month, how many workers will be required to

nhours to install the underground
Assuming one worker averages 173
schedule? Here’s the solution:

1,040 manhours
173 MH/Mo. x 2 months

= 3 workers

The first of the two bar charts on the following
expect to receive from a plumbing and HVAC s
the subcontractor. It includes information a mech
for each task. The Cumulative Manhours line show
labor costs are to be kept within budget,
costs each month by comparing the line Acti
MH (estimated cumulative manhours)

ows the schedule a general contractor might
. The chart on page 454 is intended for use by
ontractor needs to determine proper crew sizes
geted manhours for each month of the project. If
ould not exceed estimated hours. Monitor labor
ed (actual manhours used) with the line Cumulative
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Letter of Intent

On most large projects the contractor is required to submit drawings and technical data to the owner's
representative for approval before work actually begins. Most of these submittals will be prepared by your
suppliers and third-tier subs. Vendors and subs may be reluctant to prepare these documents without some
assurance that they've been selected to do the work. That's the purpose of a letter of intent. It notifies a
proposed vendor or subcontractor that you plan to contract with them when the owner approves the
information submitted.

A letter of intent isn't a contract. It's an expressed intention to make a contract, which isn't a contract at
all. But a vendor who gets your letter of intent and supplies all the information requested should get the
contract. If you place the order with a different vendor, obviously, your letter of intent was worthless. That

first vendor may be very reluctant to cooperate in the future.

A sample letter of intent follows this page.
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ACME

Mechanical Contractors

7600 Oak Avenue - Smallville, U.S.A. 12345-6789
Voice 1-234-5678 / FAX 1-234-5680

December 20, 2017

Quikrap Insulation Company
320 Maple Boulevard

Smallville, U.S.A. 12345-6789

Attn: Mr. R. S. Quikrap

Dear Mr. Quikrap: y

Acme Mechanical Contractors has been issued a su to furnish and install the mechanical and

plumbing systems for the proposed Mile-Hi Office be located at 2600 Second Street in
Smallville.

It is my intention to award your firm a subc the thermal insulation for these systems in
accordance with your proposal dated 12-13-1 ount of $42,300.00.

and forward them to me no later than January 15,

Please prepare ten copies of your sub g
mail you the subcontract for your review and signature.

2018. Upon approval of your s ittal,

Thank you,

Bobby Thompson
Project Manager

CC: Project file
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Submittal Data

The construction specifications may require that you submit manufacturer's technical data on certain
equipment you plan to install. You may have to submit six to ten copies of this technical data for approval
before buying the equipment or contracting with third-tier subcontractors.

First, find out how many submittal copies will be required. Request that number of copies plus at least
two additional sets for your use. A subcontractor who provides only services (no materials) may have to
submit a detailed written explanation of the work to be done.

The second step is to label each submittal with the paragraph number of the specification where that
equipment, material or service is described. Type or write this number in the upper right corner of each
submittal sheet. From this set of numbered submittals, prepare a submittal index, a list of submittals
identified by title and paragraph number. This index should be arranged in specification paragraph order. A
blank submittal index form follows this section.

| prefer to use a three-ring binder to hold submittals. That makes it easier to add and delete sections as
needed. Be sure to include a cover sheet, usually on company letterhead, which identifies the project, job
number and scope of work being submitted. A sample submittal cover sheet follows this section.

Purchase orders and subcontracts should not be written untif"an approved copy of the submittal
brochure has been received.

X
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ACME

Mechanical Contractors

7600 Oak Avenue - Smallville, U.S.A. 12345-6789
Voice 1-234-5678 / FAX 1-234-5680

mSAPp

Division 15

Heating, Ventilating, Air Conditioning and Plumbing Systems

Submittal Data for
Mile-Hi Office Buildin
2600 Second

eet
Smallville )

459



BUY THIS OR OTHER CRAFTSMAN BOOK CO. TITLES HERE: https://goo.gl/7ZtGfz

Submittal Index

Specification
Section

Specification
Paragraph

Item
Description

Proposed
Vendor or Sub

As
Specified

See Submittal
Data Page
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Billing Breakdown Worksheet

The format to be used for monthly progress billings is seldom specified in the contract documents. In
any case, your bill has to include enough detail to satisfy the owner and the lender.

Before preparing your bill, ask the general contractor how much detail is required. Some general
contractors will want detailed cost breakdowns showing costs for each system on each building floor. Others
will require much less detail.

Find out if billings can include the cost of equipment and materials delivered and stored either on site or
off site but not yet installed. If billings can include materials stored off site, do these materials have to be
stored in a bonded warehouse? Do vendor's invoices have to accompany progress billings?

When you understand what's required for monthly progress billings, prepare a billing breakdown
worksheet. A sample worksheet follows this section.

Column one, Activity Lists each work item in the order work will be performed. The first item listed will
usually be mobilization. This includes the cost of the job site trailer, electrical and telephone hookups, office
furniture and supplies and initial labor costs. Billings for mobilization costs are sometimes denied by the
lender. Many contractors minimize these costs to increase the cha of approval. It's better to receive
partial payment for these costs than none at all.

be completed first are usually assigned the hlghest
the construction industry. Most bills won't be p
received probably won't include the percentage a
isn't released until the project is complete a

o 60 days. When the bill is paid, the amount
etention. Generally, retention is 10 percent and
(he owner.

Employees have to be paid in full @
accelerates the payment sche
loading is routine with subc
have no choice but to place

enough cash to pay all their bills whé ‘ ill wait months to collect for work that's been completed.

ps spread payments more evenly over the entire project. Front
unpopular with owners and lenders. In practice, subcontractors
price 'Or higher markup on work completed first.

Note that figures in the Fact mn are less than 1.0 for work done near the end of the project. That's
because front loading doesn't change the contract price. It changes only when that money is received.

Column four, Sell ($) Values for this column are the product of the cost and factor columns. Use the
figures in this column when submitting monthly progress invoices.
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ACME

Mechanical Contractors

7600 Oak Avenue - Smallville, U.S.A. 12345-6789
Voice 1-234-5678 / FAX 1-234-5680

Billing Breakdown Worksheet
(CBC Bank Building - Job No. 7777)

Activity Factor Sell (%)

Mobilization 1.50 3,000
Underground chilled and heated water piping 1.35 162,000
Underground plumbing & piping 1.358 117,450
Above ground chilled and heating water piping 1.20 138,000
Above ground plumbing & piping 1.20 104,400
HVAC ducting 1.20 115,200
Equipment 1.10 343,200
Duct and pipe insulation 1.00 119,000
Temperature controls .90 47,700
Plumbing fixtures .65 27,9850
Water treatment .88 990
Test and balance .85 7,180
Validation .80 2850

1,049,300 1,186,290

$1186,290 - $1,049,300

=13%
$1,049,300

Estimated gross profit =
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Index
A centrifugal fans .........ccccoceeiiinenns 403 Backhoes, rental.........cccccceeeiiennne 420
ABS, DWV DIDE vovororoooeoeo 150 ;j;f;ucsglrsu.r.].i.t.s. .................................. ;182 g:ll?r\lc;ilr;% ;/alves PEX-AL pipe...114, 118
1/8 bend......ccoooeviieieiieeeeeees 150 0 L T .
/4 DENG. ..o 150  UME NOOUS. covvrsvssrsvscse 403 copper, press fit.............ccccwwrennn 88
adapters. ... 152 gr|IIe§ ............................................ 403 PEX-AL PIP€...cvvveveeeerrerenan. 114, 118
DUSNINGS ..o 152y oAl DOXES v 792 pipe and plumbing specialty .. 126-127
Cleanouts .......cccueveveeececeeeeeeseeeaen. 152 Al COMPIESSOT ..o 406 PVC, Schedule 40 97
rental......ccooevieiieeeee e 420
Closet BeNd ........oceveveeeeireeeen. 150 Air conditioning PVC, Schedule 80..........ccocoe....v.. 107
closet flanges.........cccoecvveruerecnnne. 150 - PVC, Solid body, EDPM......... 97,107
e udget estimates .......c.ccccceevieeens 435 .
COMDINAMIONS ..ovvvvvvvvvvvvvsssssssseses 151 residential ..o oge  vo» Solid body, threaded.....97, 107
couplings .......... e 153 i conditioning condensate systems PVC, T"U.'U”'O”’ threaded ......97, 107
hanger assemblies ....................... 153 byC. Schedule 40 ..o gy  PVC, Union type, Solvent
P-traps ..c.cveveeeeececeeveeeeeeese e ee s 151 pyG. Schedule 80 101 Weld ... 98, 107
FEAUCETS......uvevereerrreereerereeeeenaa 153 Tyne K copper, brazed............... g3 Schedule 40 steel, threaded......... 230
MSEr Clamps ..o 153 Tyoe K copper, soldered............... 43  Schedule 80 steel, threaded......... 252
solvent-weld joints................. 152-153 Type L copper, brazed .................. Type K copper, brazed................... 40
€8S i 151 Type L copper, soldered.............. Type K copper, soldered ................ 50
WYES et 151-152 Type M copper, brazed ..........: ype L copper, brazed ................... 59
ABS, DWV, testcap .....cccceeeeeerrunennn. 152 Type M copper, soldered..............: L copper, soldered................. 67
A/C systems .....c.coceevveeieeniicee 286 A conditioning UNits ......eov........ e M copper, brazed .................. 76
Access doors, steel ... 121 Air cooled condenser........ W . ype M copper, soldered................ 84
Accessories condensing unit .... M, . Banks, HVAC estimates................. 437
iron f||ter .......................................... 23 Alr gri”es, return ... ... 0.8 Bar Sinks ____________________________________________ 29
water softener.........c.cooeieien 23 Ajr handling equipmen estimating ..........cocvevrininiiniiiinns 435
Acid DWV systems.........cccccoeeeeeneee. 164 Lir conditiondre.. 8 Barber shops, HVAC estimates ...... 437
Actuator, damper............c.ccevieenes \ BaSE WAGE....vveeeeeeeririrereeeieeseeeeeeieenas 6
Adapters Baseboard fins ........ccccceviiiiiiiennne 204
copper, DWV, soldered ................ : Bathroom
copper, press fit........ccovevrieennne. : i i fans...ccoe 328-329
CPVC sprinkler pipe......c.ccccuvveee... i fIXTUFES v 28
FAP,ABS....coieee e Neaters.....ccooueeeieeeeeee e 328
PE-AL pipe Bathroom sink, disconnect.............. 433

PEX-AL pipe Bathtubs ...........ceveevrriercieicieeiae

polypropylene pipe .................... : disconnect

PVC, DWV...ooiiiiiieeerieeeeeieee estimating

PVC, Schedule 40........ccccccceeeeennn... : Beauty shops, HVAC estimates...... 437

PVC, Schedule 80..........cccceeneenee Bell & spigot pipe, PVC................... 159

PVC sewer, bell & spigot.............. 163 Apartments, HVAC estimates.......... 437 Benders, hydraulic, rental................ 420

Schedule 5 steel, pressfit............. 236 Area draing ......ooovveeeveeeeeseeeeeseee. 16g Bends

Schedule 10 steel, roll-grooved....275 installation costs .........coceveiiiiiis 435 ABS, DWV DIDE .vvvvvvvnnnnensesnsernnses 150

Schedule 40 steel, cut-grooved....281 Arresters, water hammer................. 133 cast iron, NO-hUb...........evvee.. 136-138

Schedule 40 steel, roll-grooved....268 5 1 it ArAWINGS cvvvveeeeeeeeeeeeeeeeeeeee 421 class 110 DI, cement lined............ 411

Type K copper, brazed................... 37 Assemblies class 150 cast iron.........cccceevveenne 412

Type K copper, soldered.......... 47-48 iy CONGIHIONING «.voreeeveeerereeereeenn 286 class 153 DI, cement lined............ 407

Type L copper, brazed ................... 56 forced air heating.......oovvvveerreeeeeee. og7  Class 153 DI, double cement

Type L copper, soldered................. 64 Auditoriums, HVAC estimates ........ 437 N ... 409

Type M copper, brazed .................. 73 class 2400 or 3000 asbestos

Type M copper, soldered................ 81 cement.......oooeeccciiieeee e 413
Additional Costs .......cccoviiiieiiiiiiiineeen. 8 copper, DWV, soldered................. 147
Adjusting COStS ......oeevviiiiieieiiieeee 7 B polypropylene pipe .........ccc.cucu...... 164
Air admittance valve...............c.o..... 328  Backfill costs, trenching..........coo...... 418 PVC, DWV ..o 159-160
Air balance software....................... 338  Backflow preventers PVC sewer, bell & spigot.............. 160
Air balancing double Check .........c.ourveerrereeunnae. 120 Bevel machines, rental................... 420

air handling UNits v, 402 reduced Pressure......cccceeenceeeeeannn. 119 Bi||ing breakdown worksheet... 461-462

463
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Biomass fired

boilers ......ccoveveiiiiiee 319-320
central airspace heater................. 321
Black steel pipe .......cccccvvvveviiieninnen. 177
assemblies.......cccccevveciieeieeciinen. 176
Blowers, centrifugal ...........ccccceenee. 324
Boiler
blowdown........c.coooviiiiiiiiieeee 203
burners ... 195
STACK e 203
M 204
Boiler connections...........cccceeeueneen.. 190
boiler pumps.........ccocevviiiiiiiieee, 205
Boilers
biomass fired ..........ccocveenee 319-320
PUISE tYPE ..eoiiiiiee 322
removal .......ccoooeeieeeeiiiiieeee e 425
steam heating........ccocevveeiiennns 189
Boilers, commercial
ACCESSONES....uvvieieeeiiiieeeeeeeieean 204
adjusting .......ccceceeriiiieeneeen 198
CastiroN ... 185
chemical feed pump .........cccceeeee. 202
combustion controls.............. 197-198
combustion train ...........ccceeeieeen. 192
COMPONENtS ....cceeveviiiiiiiiiiiee 204
deaerator/condenser .................... 201
electrical service........ccccceevvnenenn. 196
feedwater pumps.......c.ccoeceeveenne. 197
firebOX .. 187
firetube......cccoooiiii 186-187
fuel train piping ........ccceenneen. 193-194
packaged, feedwater systems......
puUMPINg UNit......coocvieieeeiieeeeee
refractory .....ccccvvvveeeiiiee e
STACKS ..eeiieeiie
water softening systems............,
watertube.........ccccoeeiiiiiis
Boilers, gas fired
castiron.....oocveevee i 18
Steel i 18
Bolt and gasket sets
pipe and plumbing specialty......... 122
polypropylene pipe .......ccccveeeenne 167
PVC, Schedule 40..........cccceevuieennnen 99
PVC, Schedule 80..........cccceenuuenn. 109

Schedule 10 steel, roll-grooved....279
Schedule 40 steel, cut-grooved....284

Schedule 40 steel, roll-grooved....271
Schedule 40 steel, threaded......... 232
Schedule 40 steel, welded ........... 222
Schedule 80 steel, threaded......... 253
Schedule 80 steel, welded ........... 245
Schedule 160 steel, full face ........ 264
Schedule 160 steel, ring face....... 264
Type K copper, brazed................... 41
Type K copper, soldered ................ 52
Type L copper, brazed ................... 60
Type L copper, soldered................. 68

464

Type M copper, brazed .................. 77
Type M copper, soldered................ 85
Boom lifts, rental............................. 420
Booster heaters.........ccoceeeeeeiienne. 25
Bore holes, geothermal ................... 317
Bowling alleys, HVAC estimates.....437

Branch pipe and fittings, sprinkler...182
Brazed joint pipe

Type K COPPEr....ooevveeeirieeereree 33
Type L COPPEr ..vvveieeeiiiie e 53
Type M COPPEr ..covvvieeiiieeeieeee 70
Bucket steam trap ........cccceevieeennn 126
Budget estimating............cccccceenenne 435
Buildings, HVAC estimates ............. 437
Burners, dual fuel ..........c..ccccoceee. 195
Bushings
ABS e 152
PVC, DWV....coooiieeeeee e 156
PVC, Schedule 40.........cccceevveennne 94
PVC, Schedule 80..........ccccuuuu.... 104
Type K copper, brazed...................
Type K copper, soldered..............
Type L copper, brazed .............5
Type L copper, soldered................5
Type M copper, brazed ..q..............
Type M copper, soldered...........
Butterfly valves

PVC, Sched
Schedule 10

e K copper, soldered................
pe K & L copper, roll grooved ....90
Type L copper, brazed ................... 58
Type L copper, soldered................. 66
Type M copper, brazed .................. 75
Type M copper, soldered................ 83
C
Calcium silicate pipe insulation ....... 399
California Code, 2010......cccceveeene...... 199
Can washers, installation costs....... 435
Caps
cast iron, no-hub...............co.ooo. 139
cast iron, threaded........................ 181
CPVC sprinkler pipe......cccecveeenneee. 184
PE-AL PIP€ ..ovvvveeeeeiieeeene 114, 117
PEX-AL pipe...cccovvrrieenennne. 114, 117
PVC sewer, bell & spigot.............. 163
PVC, Schedule 40...........cccevvvvunnn... 95
PVC, Schedule 80.............c.......... 105

roll grooved, Victaulic ................... 178
Schedule 10 steel, roll-grooved....276
Schedule 40 steel, cut-grooved....282
Schedule 40 steel, roll-grooved....269

Schedule 40 steel, threaded......... 226
Schedule 40 steel, welded ........... 217
Schedule 80 steel, threaded......... 250
Schedule 80 steel, welded ........... 241
Schedule 160 steel, welded ......... 261
Type K copper, brazed................... 38
Type K copper, soldered ................ 48
Type L copper, brazed ................... 57
Type L copper, soldered................. 65
Type M copper, brazed .................. 74
Type M copper, soldered................ 82
Carbon steel fittings................. 214-265
Carbon steel pipe
Schedule 40.............ccoeeeeiciiiinnnns 180
Schedule 80.........ccccvveeeeeiiiiieene. 238
Castiron class 150........ccccceeeevnneen. 412

closet flanges........cccceveviveeeiieenne 142
combinations ..........cccceeveeeeiiennnns 143
gaskets ...oocvvveiee e 145
hanger assemblies ....................... 145
P-raps ....ooovveeeeeeeee e 142
FEAUCEIS.....oiiiieeiiieeeeieee e 144
FSEr Clamps ......cooceeevieeeriieeeeen, 145
sanitary tees ........cccveeveriiiiieeenn. 142
1EES i 142
WYES .eoiiiirienireeree e 143-144
Cast iron DWV pipe, mechanical
JOINt ..o 135
Cast iron DWV pipe, no-hub ........... 135
1/8 bend......cceceeviieiiienieee 135-136
1/4 Dend.....cccooeviieeiieeeeeeee 136
(07T o 1= J N 139
closet bends ........ccocceeeiiieeeiieeene 136
closet flanges........ccccociiivvecinnnnen. 136
combinations .........cccceevieeeenienene 138
COUPIINGS .eeveeiiiieee e 139
CrOSSES ..oeviirieeiieiesirie e 139
hanger assemblies ............cccco...... 140
horizontal assembly...................... 135
P-raps ....oooooeeieeeee e 136
FEAUCENS....oi e 139
riSer Clamps ......ccocceveieeerieeeenneen. 140
teeS. i 138-139
WYES .eeiiieeniienieeeiee e eneee e 136-138
Cast iron sprinkler pipe fittings
(07T o N 181
COUPINGS ...oveeeiiieee e 181
CrOSS ..iviieiiirie et 181
ElIS i 180
PIUGS .o 181
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FEAUCES....eeeiieiiiieeee e 180
reducing tee........ccceevevveiieeeenneenn. 180
Ceiling diffusers.........ccccceevneene 334-335
Central air space heater,
biomass fired.........ccocceeiiiiiiennen. 321
Central dehumidification.................. 300
Centrifugal blowers.........cc.ccccceene.. 324
Centrifugal fans, air balancing......... 403
Centrifugal pumps, HVAC ............... 206
Centrifugal water-cooled chiller....... 211
Ceramic heater.......cccccveveveeencennnns 304
Chain hoists, rental..........cccceeeeeeeennn 420
Change estimates ................... 438-448
change order 10g .........ccceeevuuenennn. 443
eXample ....ccveviiiiii e 439
SUMMANY ..o 442, 446
take-off.....ccccomiiiiiiiieeeeeeeee, 440, 444
worksheet ........ccoeeevevvveereennnnn. 441, 445
Check valves........cccoeceveviieeenieeens 171
Chemical feed pump, boiler ............ 202
Chemical feed system...........c.c....... 202
Chemical systems
polypropylene, DWV..................... 164
PVC, Schedule 40...........cccccevuenne. 91
PVC, Schedule 80..........cccceeuuen.. 101

Chilled water systems
Schedule 10 steel, roll-grooved....273
Schedule 40 steel, cut-grooved....280
Schedule 40 steel, roll-grooved....266
Schedule 40 steel, threaded......... 223

Schedule 80 steel, threaded.........
Type K copper, brazed...................
Type K copper, soldered
Type L copper, brazed ...................
Type L copper, soldered.................
Type M copper, brazed ..................
Type M copper, soldered
Chillers
centrifugal ........ccoovieeiiiieneiees
drinking fountain ...........ccccoeceennen.
reciprocating .......ccceeeveeerieeeenneenns
removal .......cccoovvveeeeeieiiieee e 426
water cooled, connection.............. 211
Chlorinated polyvinyl chloride pipe...183
Churches, HVAC estimates............. 437
Circuit balance valves ..................... 127
Circulating pumps
all bronze......cccoevveeeiiiiiiiiiiii, 120
iIron DoAY .....ccocvviiiieeeeeeeee e 121
Clarifications........ccoceeeeeecieeieeeccieeene. 8
Classrooms, HVAC estimates......... 437
Cleanouts
ABS ... 152
ABS/PVC. ..o 169
copper, DWV, soldered ................ 147
end-of-line.......ccocvviiiiiiinciene 169
flOOr .., 169
installation costs ........ccccccvvvvviennnes 435
PVC, DWV....ccooiiieeee e 157
11772 1| 169

Closed loop heat pump .......ccccc...... 306
Close-out items .......cccceevcveeeeceeennee. 421
Closet bends, ABS, DWV pipe........ 150
Closet flanges
ABS, DWV PIipe ...cccvvvieiiieienen, 150
cast iron, hub & spigot.................. 142
cast iron, no-hub..............c........... 136
copper, DWV, soldered ................ 147
PVC, DWV......ccovieeeeee. 155-156
Clothes dryers, exhaust................... 327
Cocktail lounges, HVAC estimates...437

Coil connection, air handling

UNit.eeeeeecceieeee e 297-298
Coil, duct mounted, removal ........... 429
Coils, reheat, HVAC ........cccoeeeeee... 209
Cold water connections..................... 26
Collars, galvanized steel ................. 343
Combinations

ABS ... 151

cast iron, hub & spigot.................. 143

cast iron, no-hub.............c.couuneee.

copper, DWV, soldered ...............

polypropylene pipe ...................!
Combustion controls, boiler.....
Combustion monitoring ....
Combustion train, boiler .....:

Come-alongs, rental

PVC, Schedule 40.........cccceevveennne 99
PVC, Schedule 80.........cccccuuuuu.... 109
Schedule 40 steel, threaded......... 232
Type K copper, brazed................... 41
Type K copper, soldered ................ 51
Type L copper, brazed ................... 60
Type L copper, soldered................. 68
Type M copper, brazed .................. 77
Type M copper, soldered................ 85
welding type.....ccccoeeviiieeiiie, 121
Composite Pipe ......ccceverveeeeiieeenne. 111
compression fittingS.........cccccevvene 116
compression joint fittings............... 117
compression joints.........cccceeceeenne 116
crimped joint ......ovvveiiiii, 111
crimped joint fittings.............. 111-112
Compressed air systems
Type K copper, brazed................... 33
Type L copper, brazed ................... 53

Computer rooms, HVAC estimates ...437
Condenser units ........cccceceeeerveeenee. 205
Condenser water systems
Schedule 40 steel, cut-grooved....280
Schedule 40 steel, roll-grooved....266

Condensing units, air cooled........... 212
Condominiums, HVAC estimates....437
Configurable controller .................... 338
Connections
air handling unit, HVAC......... 297-298
continuous waste..........ccceeeeeeeennn. 26
fire department ..........cccocoeeeiienne 174
flexible duct.........ccccoeeeeeeiiiiiiiiiinnen, 343
hot and cold water supply .............. 26
indirect waste..........cccoeevvevvevrinnnnnnn. 26
kitchen equipment ........ccccevvveeenenn. 26
SiaMeSse....coceeeeeeiieeeeeeeees 174
water heaters.........ccoccveeveeiiciieeen. 21
Connectors, Pipe ......ccccvveeveeereeenen. 123
flexible ..., 124

Construction schedule............. 453-455

BWaAY i 405-406
€leCtiC ..eveiiiieiee e 405
pipe and plumbing specialty... 132-133
PNEUMALIC ....eeeeeeeiiieee e 406
PVC, Schedule 40...............cceennn... 99
PVC, Schedule 80........................ 109

Schedule 10 steel, roll-grooved....278
Schedule 40 steel, cut-grooved....284
Schedule 40 steel, roll-grooved....271

Schedule 40 steel, threaded......... 231
Schedule 40 steel, welded ........... 221
Schedule 80 steel, threaded......... 253

Schedule 80 steel, welded ... 244-245
Schedule 160 steel, flanged... 263-264

Schedule 160 steel, threaded....... 263
Type K copper, brazed................... 41
Type K copper, soldered................. 51
Type L copper, brazed ................... 60
Type L copper, soldered................. 68
Type M copper, brazed .................. 77
Type M copper, soldered................ 85
Controllers ......cooeceeeeeeeeeiee e 338
Controls
DOIIEr ..o 203
HVAC...... e 404
Cooling systems, residential............ 286
Cooling towers
connection assembly.................... 213
demolition ........cccoviieniiieee 427
forced draft ........ccoeiveiieiiin, 213
galvanized steel..........ccccoonineeeenn. 212
induced draft.........ccccooiiiiiiinnis 212
removal.......ccccoveiiieeiiiiiieeeeeee 427
Cooling units, variable volume ........ 337
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Copper fittings, roll grooved .............. 89 thermometers with wells................. 52 Copper pipe, Type M soldered.... 78-79

COPPEr PIPE..coeeerrierieeeieeniee e 89 UNIONS et 48 adapters.......cceceeiieee e 81
ball valve, press fit.......................... 88  valves ..o 49-51 bolt and gasket sets .......cc.ccccevuenee 85
coupling, press fit ... 86 Copper pipe, Type K& L ............ 89-90  bUShINGS ....coccvevveerececrereeecceeve e 82
ells, press fit .........c.ciaininisinnianns 86 COUPING ..vevecveceeeeeeeeeeeeeeeeeean 90  CAPS .ottt 82
female adapter, press fit................ 88 BlIS ... 89  companion flanges ..................... 85
male adapter, press fit.................... 88 flange adapter........cccoowcvveerrrenenen. 90  couplings ..o, 82
tee, press fit........ccoceiiiiiiiiinins 87 FEAUCEIS oo 90 el e, 79-80
tee, reducing, press fit................. 87 10l QrOOVEd.........eooeveeeeeeereeeeeenne 89  maximum working pressure ........... 78
union, press fit.........c.ooiinninne. 87 S .. 89  Pressure gauges..........oooeeenes 85

Copper pipe, DWV, soldered .......... 146 valves ...cccoveveeeeceeeeeeeece e 90  redUCEIS....cceeveeeecvereeeeeeeeee s 81
1/8bend......coviis 146 Copper pipe, Type L brazed........ 53-54  SHAINEIS.coceeeoeeeeeeeeeeeeeeeeeeeeeseeeenes 84
1/4bend........cooovnii 147 adapters......ccccceeeceeeeeeeeeeeen 56 1ES.eiiiiiiieeeeeeeeeeee e eee e 80
adapters.........ocoini, 148 polt and gasket sets ...................... 60  thermometers with wells................. 85
assembly with riser...................... 146 DUShINGS .voveeeeeeeeeeeeeee e 57 UNIONS cooeeeeeeeeeeeeeeeeeeeeee s 82
CleaNoULS ... 147 CaPS ..o 57 ValVeS ..., 83-85
closet flanges.........ccccevieeriiinenne 147 companion flanges .........cccccoeue.... 60 Copper piping, removal................... 430
combinations ...........cccoveinnininnnns 147 COUPNNGS v 57 Correction factors .......cocoeeeeeeeeveevevenen. 6
COUPIINGS ..o 148 @IS oo, 54-55 Countertop sinks/lavatories............... 28
CIOSSES evnniieeeeeeeeee e ee e e e e erae e 147 PrESSUIe gauges........ccveveveveueueenns 60 Couplings
hanger assemblies ....................... 149 (eUCEIS ..o

horizontal assemblies.................... 146 Strainers.......cccceoeeeevceeeeeeenenennns
P-traps ...ccveeeeeieee e 147 B e
FEAUCEIS....eeeiiiee e 148 thermometers with wells
MSer Clamps ..., 149 UNIONS et
1€ES i, 147 valves ..o 8
test caps.....cccvevviiniiei e, 148 Copper pipe, Type L solé _ galvanized steel spiral duct........... 359
testtees...coooiiiiiiiiiiiiee, 148  adapters........... .4 . ... PE-AL pip€ .....covevueeneeen. 112-113, 117
WYES oo 147 0 ................ PEX-AL pipe...cocoeieeeieeiien. 113, 117
Copper pipe, Type K brazed....... 33-34  bushings ... G . polypropylene pipe .........cccoeeueenes 166
adapters.........ocoovniiinnii 37 Vs 65 PVC,DWV...coooooiereeeeeceveeeeene 156
bolt and gasket sets ....................... W PVC, Schedule 40 ..........cccveeruenee 95
bushings ......ccccooiiiiiiii i PVC, Schedule 80.........c.cccecun.. 105
CAPS .evriieie et PVC sewer, bell & spigot.............. 160
companion flanges roll grooved, Victaulic ................... 179
COUPIINGS .o Schedule 5 steel, pressfit..... 235-236
ells .. Schedule 10 steel, roll-grooved....276
hanger assemblies Schedule 40 steel, cut-grooved....282
pressure gauges............oeuuuunnnnnnt Schedule 40 steel, roll-grooved....269
FEAUCENS.....cevvvecieeee e i Schedule 40 steel, threaded......... 226
riSer Clamp .....cooceecciviiinieieeeeeeeeee, Schedule 80 steel, threaded......... 251
Strainers........cccceevievieciin e, Type K copper, brazed................... 38
1EES . it Type K copper, soldered................. 49
thermometers with wells Type K & L copper, roll grooved ....90
UNIONS o 38 Copper pipe, Type M brazed....... 70-71 Type L copper, brazed ................... 57
ValVeSs ...oviii 39-41 AdAPLErS....cvvieeeeeeee e 73  Type L copper, soldered................. 65
Copper pipe, Type K soldered .... 43-44  polt and gasket sets ....................... 77  Type M copper, brazed .................. 74
adapters.........oooveninnnnnn 47-48  BUShINGS .....cvveevereceereiereeiereeieieaea, 74  Type M copper, soldered................ 82
bolt and gasket sets ... 52 CAPS et 74 CPVC sprinkler pipe......cccccccveeun... 183
bUShINGS ..o 48 companion flanges ..........ccccco....... 77 AdaptersS......cocooceiceeeeeeeeens 184
CAPS -t 48 COUPIINGS v.ovveeeeceeeeeeeeeee e T4 CAP i 184
companion flanges ...........c.cc.cevees LS T |- 71 coUPlNG e 183
CoUPliNgS ...oveviiiiee 49 maximum working pressure ........... 70 €IDOWS .o, 183
ElIS i 44-45  pressure gauges.........ccooocevernean. 77 fiHNGS e 184
hanger assemblies ......................... 52 redUCEIS. ..o 73 HANGE e 184
pressure gauges..............ceeiiennns 52 strainers.......ccocceee i 76 head adapter ........ccccocvveiiveennnnen. 184
FEdUCEIS.....ooiiri s 47 HEES ..o 72 reducing tees........cccceuvuerrireirinnnns 183
MSer Clamps ........oovviiiiiiinininns 52 thermometers with wells................. 77 O eeeeeeeeeeeeeeeeee e 183
SHAINEIS ..o ST UNIONS oot 74  Craft COUES ...cuovvevcrcrerereeeereceeeeeeeeeene. 7
1EES e 45-46 VAIVES oo 75-77 Craft@hrs.....oceeveeeviieiiiicecccne 5
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Cranes, rental.........ccccccevvvivvvvnnennnens 420
Crew composition.........cccccvverieeeennenn. 7
Crimp rings
PE-AL pipe ..eeeeviieeeieeee 115, 118
PEX-AL Pip€...ccccvveerieieinenn. 115, 118
Croll-Reynolds..........cccoveeriveneennnnnn 199
Cross linked PEX-AL.......ccccvvvvveeneees 111
Cross linked Polyethylene-
Aluminum pipe ........ccccovveeeenineennnns 116
Crosses
cast iron, no-hub.......................... 139
cast iron, threaded........................ 181
copper, DWV, soldered ................ 147
Schedule 40 steel, threaded......... 225
Schedule 80 steel, threaded......... 250
D
Daily rental, equipment................... 420
Dampers
actuator.........ceeeveeeeviiiieeeeeeeeeeeee, 404
correction factors..........cceeeeennnnne 340
(T TR 340
fusible plug ....cooeveeeriiiiiieeee 341
rectangular
FOUNd ..o,
Deaerator/condenser, boiler............ 201
Deck drains, installation costs......... 435
Deep well jet pump.......ccocvvveveernnen. 313
dehumidification...........cccccceeeeeeene. 300
Dehumidifiers.........ccoeeeeeeeeeenen. 291-292
Demolition..........cocevvvevvieeeeeeieeeeeeeen,

Department stores, HVAC
estimates......ccocceeeviiiei e

Dielectric unions.........cccceeeeeenen.
Diffusers
air balancing ......ccccoccveeeeiininnns
ceiling ..oeeveeiiiie
removal.......ccccevvvieeeeeeeeeeeeeeeean
Dishwashers........ccccoceeeeeeeeieeeeevenennnn.
Disinfection unit.............coooeeveveinnnnee
Disposals, garbage........cccccocveverneenne
Domestic water iron filter................... 23
Domestic water softeners............ 22-24
D To Yo £ N 121
Double check detector valves ......... 171
Downblast ventilation ...................... 329
Drain, waste, vent pipe
cast iron, hub & spigot.................. 141
cast iron, no-hub.........ccccccoovvuneeeen 135
(o70] o] 1= GNP PUPPR PP 146
polypropylene .........cccocvveevveeennnen. 164
PVC .. 154
Drains .....ceeeeeeeeeeeieeeeeeceee e, 168
Drawings, as-built.............c.ccccceee 421
Drilling Wells ......oovvviieeiieeeeee e 316
Drinking fountains..........cccccocveeiineenn. 30
disconnect .........oooevvveieieeeeeeeeee, 433
refrigerated ..........cccooceiiiiiiinieenn. 30

removal.........ceuveveeeeeeeeeieeeeenn, 432
Drinking water tank.................. 415-416
Drops and tees, ductwork ....... 391-393
Dry valves.......cccoceiieeiiiiiieeece 171
Dryers, exhaust .........ccccceveinnennen. 327
Dual-fuel burners......ccccceeeeeveveeennnne. 195
Duct insulation

calcium silicate ........coceeeeeveeeieennne. 399

fiberglass .......cccoveveeniiiiicseenne, 401

removal........cueeeeeeeeeeeeieeeeenn. 434
Duct lining

calcium silicate .......ccoceeeveveeeieennne. 399

fiberglass .......cccoveveeniiiiicsienn, 401
Duct markers........ccoceeeeeeeeeeeieeeeinnnn, 421
Ductwork

correction factors.............ccoeeenn. 340

demolition ..........coevvvieieeeeieieieeeen, 422

removal........cceveeeeeeeeeeeieeeeenn. 422
Ductwork specialties

[o70] | F=Y €= 343

conNEections .........cevveeeeeeeeeeeeeeeeen,

dampers.......ccceeceeenieeiiieen. 33

flexible connections.....................5

turning vanes.........cccoccveceeieennnen,
Ductwork, fiberglass

fabrication labor........

installation costs ..

vinyl cover........

Ductwork, galvani
per pound installed ... ...... 346-347
rectangular.....Sh.. S ... 2 380

cast iron, hub & spigot.................. 141

(7] o] o= SR OO 146

polypropylene .........cccoeeveeeeceeeennnee. 164

polypropylene heat-fused ............. 164

PVC .. 154
E
EDPM valves..........cccoevnennene. 97,107
Elastomeric gaskets .........ccecevennnee. 159
Elastomeric pipe insulation.............. 400
Elbows, ductwork

galvanized steel spiral duct.......... 358

rectangular, galvanized steel... 381-390

round, galvanized steel ................ 394
Elbows, pipe

black steel...........ccovviiiiennnne 177-178

CPVC sprinkler........ccoocvveeiieeenee. 183
Electric water heaters........................ 19
Electrical service for boilers ............ 196
Ells

cast iron, threaded........................ 180

copper, press fit.......ccccvieiiiieennee. 86

PE-AL pipe ............ 111-112, 116-117

PEX-AL pipe.......... 111-112, 116-117

PVC, DWV...ootteeeeeeieeeeeeeeeeeeeeeeee, 154

PVC, Schedule 40................cceen.... 92

PVC, Schedule 80................ 102-103

Schedule 5 steel, pressfit..... 234-235

Schedule 10 steel, roll-grooved....274
Schedule 40 steel, cut-grooved....280
Schedule 40 steel, roll-grooved....267

Schedule 40 steel, threaded......... 224
Schedule 40 steel, welded ........... 215
Schedule 80 steel, threaded......... 248
Schedule 80 steel, welded ........... 238
Schedule 160 steel,

threaded .........ccceeeevevverennen 257-258

chedule 160 steel, welded ... 257-258

pe K & L copper, roll grooved ....89
Type L copper, brazed ............. 54-55
Type L copper, soldered........... 62-63
Type M copper, brazed .................. 71
Type M copper, soldered.......... 79-80
Emissions reduction module ........... 199
Emissions sensing.........ccccoceveeeneneen. 205
Energy recovery
ventilators .........cccooeiii. 291-292
Wheel ... 301
Engraved nameplates ..................... 421

Enthalpy energy and heat recovery...301
Equipment

nameplates ..........ccceevvveeiiieeennenn. 421
pPIUMbING ... 19
rental COStS ......oovvmiieiiiiiiiiee 420
Equipment costS........cooviiiiiciiiiiiiiiins 7
Estimate detail sheet......................... 16
Estimates, budget........c.ccocoiennnis 435
Estimating
ACCUIACY ...coeeveeeeiiiiiiicinsr s 8
quidelines .......cceviiieeeieeeeee e 13
EXCIUSIONS ..ccoeveeeieieeeeecees 8
Exhaust......ccceeeeeiiiiic, 327
clothes dryer........ccoceeiiiieeeiiennne 327
fanS..ccccie e 325-329
wall hood ......oceviieeiiie e 327
Exhauster arrays ........cccccoeevveeeennnns 330
Exhausters.......ccccoviiiiiiiiiies 329
Expansion tanks.........cccccoeiieeeennnnnns 123
F
F.IOB. oo 9
Fabrication, fiberglass ductwork...... 395
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Fan coil units

air balancing ........cocceeeevieeeeiieees 403
HVAC equipment.........ccccceeeeennns 208
Fan coils ... 427
Fan controls.......ccccooceieeiiiiiiienenn. 327
Fans
AttC .. 326
bathroom ... 326-328
ceiling exhaust...................... 326-327
ceiling mounted ...........cccoeeeninenn. 326
centrifugal air foil ..........ccccoeeveeennns 324
centrifugal utility..........cccocoeeiein. 324
commercial .......cccovviieeeeiieiiieenn. 326
exhaust......ccceeeeeeeeen, 326, 328-329
exhaust, roof..........ccccceeeiiiiiiinnnne 325
humidistat ...........cccoceiiiiie 327
kitchen ... 327
FOOF i 326
room ventilation ............ccccceeeeiie 326
speed controller............coceeevneennee 327
thru-wall ..., 326
tiMer. . 327
tube-axial .......ccooeeeiiiiiiiiii e, 325
vane-axial .......ccocceveeiiiiene e, 324
ventilation ...........ccccoeiiiee. 326-327
wall exhaust........cccoooiiiinneen. 326
wall mounted ..........ooccieiiiniien. 326
Washroom ........ccceeveeeriveeeenn. 326-327
Feedwater pumps, boiler................. 197
feedwater systems.........c..ccueeee. 205
Fiberglass
blanket..........ccooiii 401
AUCIWOIK .o, 396
pipe insulation..............cccuuuu. 397-398
pressure tank........ccccoecvverceeeiieeenne
rigid board...........ccoooiiiiiiiiie
tanK ..o 2
Filter, iron ......ccooovviveviiiiceeeeeeees
Fire dampers .......ccocoeeeveeeniiee s
Fire department connection............. 17,
Fire extinguisher...........cccceveinnnn. 175
Fire extinguishing systems.............. 322
Fire hydrant ..........cocooeeiiiniiiienenne 175
Fire protection
CPVC sprinkler pipe.......ccceveeenee 183
fire hose cabinets ...........cccceeueeen. 173
plastic sprinkler pipe..........ccco...... 183
PUMPS ... 174
Siamese connections ................... 174
sprinkler fittings.........cc.cccee.. 177-181
sprinkler heads ...........c.coceeeiieennnee 172
sprinkler pipe ......cccoeeeeeeeeenn. 176-177
steel pipe nipples.........coccvevieennnee 182
SWItChes .....oooeiiiiee e, 172
VaIVES ..o 171
Fire pumps ..o 174
Firebox boilers.........ccccccvevriciennnnnn. 187
Fire-rated doors..........cccceeviuveeeennne 121
Firetube boilers..........cccccceenee 186-187
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Fittings, pipe
copper, DWV, soldered
expansion tank
M.l., 150 pound
malleable iron, Schedule 40

PVC sewer, bell & spigot
PVC, Schedule 40
PVC, Schedule 80
Schedule 10 steel,
Schedule 40 steel,
Schedule 40 steel,
Schedule 40 steel,
Schedule 40 steel, welded
Schedule 80 steel, threaded
Type K copper, brazed

roll-grooved....274
cut-grooved....280
roll-grooved....267

Floor sinkS......cceeeeeiveeeiiiiiicc, 30, 168

estimating ......ccccee e 435
Flues, water heater................co.o........ 21
Foot valve........ccooovvvveiiiiiiee e, 314
Forced air heating, residential......... 287
Forced-draft cooling tower............... 213
Forklifts, rental..............coceeeeiinnnnnnns 420
Forms and letters ..........ccccccuunnnnnnns 438
Fringe benefits...........ccocoiiiiininis 6
Front-end loaders, rental................. 420
Fuel train piping......cccccecvveruee. 193-194
Fume hoods, air balancing.............. 403
Furnace removal .........cccceeeeveeeennnn. 425
Furnaces, residential........................ 299

high efficiency........cccocoveviieeennenn. 299

{722 1| 300

WIth A/C .o, 299
Fusible plug dampers.........ccccceuee. 341

Type L copper, brazed
Type L copper, soldered
Type M copper, brazed
Type M copper, soldere

dule 10 steel, roll-grooved....276
edule 40 steel, cut-grooved....282
hedule 40 steel, roll-grooved....269
chedule 40 steel, threaded
Schedule 40 steel, welded
Schedule 80 steel, threaded
Schedule 80 steel, welded
Schedule 160 steel, slip on
Schedule 160 steel, weld neck
Flanges, companion
150 pound, threaded
150 pound, welding type
300 pound, threaded

Flat panel water heater
Flexible connections, ductwork
Flexible fiberglass duct
Flexible pipe connectors

vanized steel ductwork

installation Costs .........ccccovveeennnnn. 345
per pound installed................ 346-347
rectangular............cccocceeeeenne 369-380
rectangular 20 gauge ........... 377-380
rectangular 22 gauge ........... 373-377
rectangular 24 gauge ........... 371-373
rectangular 26 gauge ................... 370
rectangular fittings ................ 381-393
FOUN oo 394
round elbow..........cceeiiiiiiiiiinnnis 394
round snNap-locK.........cccveeeeeeeeeennn. 394
SPIral .eceveeeieiiiiiiieeiieee e 356-357
spiral coupling........ccceevvieeriienennne 359
spiral Crosses........cccceevcuveene 366-368
spiral elbows.........cccceeviiiiiiieeene 358
spiral tees .......cccvvvieeiiiiinene 360-365
Galvanized steel pipe sleeves......... 153
Garbage disposals .......cccccceeecueeennee. 25
Gas furnaces
high efficiency........cccocooveriieeenneen. 299
residential ..........ccccoeiiiiiins 299
Wall o 300
With A/C .., 299
Gas heaters........cccceeceeniiinecninennen, 303
Gas trim connections..........cccccceeenee. 26
Gas valves.......ooccueeeeeeeeiiieeee e 133
Gas water heaters.........cccccceenee. 19-20
tankless ..o 20
Gaskets
cast iron, hub & spigot.................. 145
elastomeric ........ccooceeevieieicien e, 159

Gate valves
pipe and plumbing specialty... 129-130
PVC, Schedule 40..........ccccvvvvvenn.... 96
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PVC, Schedule 80...........cccc......... 106
Schedule 10 steel, roll-grooved....276
Schedule 40 steel, cut-grooved....283
Schedule 40 steel, roll-grooved....269
Schedule 40 steel, threaded... 229-230

Schedule 40 steel, welded ........... 219
Schedule 80 steel, threaded......... 251
Schedule 80 steel, welded ........... 242
Schedule 160 steel, flanged... 262-263
Type K copper, brazed................... 39
Type K copper, soldered................. 49
Type L copper, brazed ................... 58
Type L copper, soldered................. 66
Type M copper, brazed .................. 75
Type M copper, soldered................ 83
Geothermal
bore holes.......cccoeociiieiiiiiiieen. 317
heat pump..........ooeiiiiiiie 306-308
(L= < T 316

Globe valves
pipe and plumbing specialty... 130-131
PVC, Schedule 40.........cccoeeeveee..... 96
PVC, Schedule 80.........ccccco......... 106
Schedule 10 steel, roll-grooved....277
Schedule 40 steel, cut-grooved....283
Schedule 40 steel, roll-grooved....270

Schedule 40 steel, threaded......... 230
Schedule 40 steel, welded ........... 219
Schedule 80 steel, threaded......... 251
Schedule 80 steel, welded ... 242-243
Schedule 160 steel, flanged......... 263
Type K copper, brazed...................
Type K copper, soldered.................
Type L copper, brazed ...................
Type L copper, soldered.................
Type M copper, brazed ..................
Type M copper, soldered...........
Grease and oil interceptors.........
Green sand filter........cccoovcvevenin 00
Greywater tank.........cccoeeevieeieennee.
Grilles
air balancing ......cccccoecveeeiieiiineenn. 403
removal.......cccoveiieeiiiiiieeee e 423
return air .....cccoooeceeeee e 333
Ground source heat pump .............. 306
H
Hair and lint interceptors ................... 25
Hanger assemblies
ABS .. 153
cast iron, hub & spigot.................. 145
cast iron, no-hub..........c.ccccoeeeen. 140
copper, DWV, soldered ................ 149
polypropylene pipe .........ccccoevenuee. 167
PVC, DWV....ccooiiiiieeeeeee e 157
PVC, Schedule 40..........cccc.......... 100
PVC, Schedule 80........................ 11

Schedule 10 steel, roll-grooved....279
Schedule 40 steel, cut-grooved....285

Schedule 40 steel, roll-grooved....272
Schedule 40 steel, threaded......... 232
Schedule 40 steel, welded ........... 222
Schedule 80 steel, threaded......... 254
Schedule 80 steel, welded ........... 246
Schedule 160 steel....................... 265
Type K copper, brazed................... 42
Type K copper, soldered................. 52
Type L copper, soldered................. 69
Hangers, pipe ....ccccevcvveeeiieeeeieeeee 124
PE-AL ..., 115, 118
PEX-AL....oooiiiirnvreiereeeees 115, 118
steelband........cccccvveeeeiiinii, 124
Hard water softener..................... 22-24
Head adapter, CPVC..........cccuee...... 184
Headers, PEX-AL pipe ........cccceeee.n. 114
Heads, sprinkler .........ccccccoeviieeennn. 172
Heat/cool thermostat ....................... 405

Heat exchangers
demolition ...,

removal......cccccceeeeeeeeeeeeeeeeeen,
Heat pumps......cceveeeeeeeenn.
accessories....
airto air ..............
demolition ........
geothermal..
removal.......}
split system...!

covery systems
uous blowdown................... 202

Heat transfer equipment.................. 210

Heat-A-Lamp®........ccoooovvviirene 329

Heaters
bathroom ......ccccoovvviiiiiiiiiiieeeeeeee, 328
biomass fired..........coeeeeeviinnnnnnnns 321
CEIAMIC ..uuieeeeeeeeeeeeeiceee e e e e eeeeeenaens 304
commercial ........cccceeeeeeeeeeeeieeeennne, 304
gas fired.....ccocveveeiie e, 304
infrared .......ccooeevvnnnrriiereeeeeeeeeeee, 304
infrared bulb...........ccoovviivivivinnnnnnnn. 328
infrared tube .......cccooevvvirvieiiiinn. 304
residential furnaces .........ccceee....... 299
resistance
unit.....oooooees

Heat-fusioned joint pipe,
polypropylene.........ccccceeeeiiiieenenn. 164

Heating systems.........cccccvvreineennen. 287
estimating .........ccceeiniiiiin, 435
residential .........cccoeeeeeiiiiviiiiiieennnn. 287

Help oo 5
High rise offices, HVAC estimates ...437
Holding tank .......ccccoovveviineenns 415-416
Hood, duct Kit ........oeeeeeeriiiiiiiiiiinnne. 327
HOOKS, PIPE ..eevviriieieierieeeeee e 125
Hose bibbs ........ovveviiviiiiiiieee 133
Hot and cold water connections........ 26
Hot water boilers
biomass fired .............cccue. 319-320
connections, HVAC .........ccccuuuue. 190
gas fired.....ccccooeeviveeiiieee 185-187
gas fired, cast iron..........cccoceeee. 189
gas fired, steel......cccvvveeeiiienne 188
high pressure........cccccocveeieeeninnen. 188
oil fired....oooveveveeee 187
Hot water reheat coils ..................... 209
Hot water softener...........cccccceuvneee.. 24
Hot water systems
PIPING «eeeeeiiiieee e 214

Schedule 40 steel, cut-grooved....280
Schedule 40 steel, roll-grooved....266

Type M copper, brazed .................. 70
Type M copper, soldered................ 78
Hot water tank
disCoNNect ......ccoevvvveeiiiieeeeeee 433
removal......ccccceeeevcciiiee e 432
Hourly labor costs..........ccccovviiiieieennee 6
How to use this book............ccccceeeenie 5
HRV (heat recovery
ventilators).......ccceevveeeeiinenn, 291-292
Hub & spigot C.I. pipe, DWV........... 141
Humidistat control............ccccocieee. 327
HVAC
boiler connections............ccccceeneee. 190
CONMIOIS ..o 404
demolition ........cccoviiiieei i, 422
HVAC balancing
=Y SR 403
WEL ..ottt 404
HVAC equipment
air conditioning units..................... 288
air handling equipment................. 331
air handling units .................. 289-290
boilers......ccoveeiiiiii 185-189
centrifugal blowers..........cccccoveenee 324
connections, air handling
UNIteeee e 297-298
fan coil units ........ccoeeceviiieenee 208
heat exchangers.........c.cccoccvvennen. 207
heat transfer equipment ............... 210
0101001 o1 J ORI 206
reheat COIlS .......ooociieieiiiiiieeee 209
unit heaters........coccoveiiiieneee 210
variable-air volume units .............. 337

469
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N
Nail clips
PE-AL PIipe .eeeviiieeeieeeiee 115, 118
PEX-AL Pip€....ccveverieeeinannn 115, 118
Nameplates, equipment .................. 421
Nipples
Schedule 40 steel, threaded... 227-229
steel pipe, fire protection .............. 182
Non-taxable fringe benefits ................. 6
NPT pump, in-line.............. 25, 120-121

Nursing homes, HVAC estimates....437

HVAC systems
Type K copper, brazed................... 33
Type K copper, soldered ................ 43
Type L copper, brazed ................... 53
Type L copper, soldered................. 61
Type M copper, brazed .................. 70
Type M copper, soldered................ 78
Hydrant, fire......ccccoeioiiiie 175
Hydraulic benders, rental ................ 420
|
Indicator post.......ccccceeeiiiiiiiieeien. 175
Indirect waste connections................ 26
Indirect water heater........................ 203
Induced-draft cooling tower............. 212
Infrared
bulb heater..........ccovvevvvevieeeeeens 328
heater ........uuveeeeeiiiiieeeeeees 304
tube heater ........ccceeeeeeeviiieeieiiinnnn. 304
INJECION ..o 314
Installation costs, ductwork ............. 396
Instructing, operating personnel...... 421
Instructions for this book ..................... 5
Insulation, pipe
calcium silicate ........cccceeeeeeeeeeennnn,
elastomeric ........ccevvvvcceieieieeeeeen,
fiberglass .......ccoocvevevnenenen.
Insulation removal
INSUraNCe.........ccevveeevevceeeeeeeeeeeeeee,
Interceptors.....ccceveieiiiie,
Iron filter ....ccoeeeeeeviieeeceeeeeeeee
ACCESSONES...ceeeeeeeeeeeiiieee e e eeeeeans
Iron removal ..........ovveeeeeeieeieieieiinnn.
Irrigation systems
PVC, Schedule 40.........cccoee........
PVC, Schedule 80....................
J
Jet pump... 313
K
Kitchen equipment..........ccccoceeiineenn. 25
CONNECLIONS ....cooeeeiieeeeeeeee e, 26
Kitchen fixtures
tailpiece connections ...................... 26
trap connections .........cccccueeeeieeennnne 26
Kitchen sinks .........ccvvveeeeiiiiiiiiiiiiin, 29
disconnect ..........ooevvevveiiieeeeeeeeeen, 433
L
Labor COStS......coovviiiieiiieieeeeeeeeeeeee, 6
Laboratories, HVAC estimates........ 437
Laboratory DWV pipe systems........ 164
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Laundry SinkS ......ccocceeeeinieriieeciieenne 29
disCONNECt ......cccvvviriieiieeeeeeee 433
Lavatories........ccccevvreeeecnieneee e 28
estimating .......ccccoveveeiiiee 435
Lead flashing.................. 123, 153, 158
LEED certification.... 185-186, 187-189,
......... 286, 305, 308, 312, 319-320, 322
Letter of intent ...........ccceneene 456-457
Libraries, HVAC estimates............... 437
Line voltage thermostat................... 405
Lined ductwork, installed......... 346-347
Low voltage thermostat ................... 405
M
Makeup air units........cccocoevrvcenennen. 336
Malleable iron fittings
150 pouUNd.....coeviveieeieieeeeeeee 214
300 PoUNd.....ocovrirerreeeeee e 237

Schedule 10 steel pipe.................

Schedule 40 steel, roll-grooved.
Manganese filters

green Sand.........oooveeeeeeiiiiieee e

m working pressures

copper, brazed..........c........ 33
e K copper, soldered................. 43
pe L copper, brazed ................... 53

Type L copper, soldered................. 61

Type M copper, brazed .................. 70

Type M copper, soldered................ 78
Mechanical joint coupling................ 139
Mechanical tee, roll grooved,

VictauliC...oooeeeeeeiiiieeceee e, 179
Medical buildings, HVAC estimates...437
MET ... 10

worksheet .........ooovvvviiieieieiieeeeeee, 14
Miscellaneous tools

PE-AL pip€ .coceveiieeeeeeiee. 115, 118

PEX-AL PIip€ ..ccevvvieeiiieeeen. 115, 118
MJ coupling .......ccoeveiiiiiiicieee 139
Molded stone

MOP SINKS ..ooerieiiireeeeee e 29

shower basins.......cccccceeeeeeeeeeeeeeennn, 28
Monthly rental, equipment............... 420
Mop sink, disconnect....................... 433
Motels, HVAC estimates ................. 437
Museums, HVAC estimates ............ 437

(0]

Office buildings, HVAC estimates ...437
Office trailers, rental ..............uuenn..... 420
Oil fuel train pipiNg ...veevviieeeieeeee 205
Old estimates ........ccccvvvvvvveveereeereennen. 12

Open loop heat pump.............. 307-308
O-rings

P

Packaged boiler feedwater
SYStEMS ..cooviiiiiii 202
PE-AL PIp€ ..oovviieeeieeeeeee 111-115
PEX-AL pipe....ccccevvveeeieiene 116-118
adapters......cccocceeeieeeieee e 113
brass fittings ......ccccoeeeveiiiiee e 111
CAPS --uenenvnrnrnrerrnereeerereraeaeaaaeas 114, 117
compression brass fittings............. 116
couplings ......cccecevvernnen. 112-113, 117
CHMP MNGS ..o 115, 118
crimped brass fittings .............c..... 111
ells ..o 111-112, 116-117
hangers.......ccccocerciiiieecnee, 115, 118
miscellaneous tools .............. 115, 118
nail Clips.....cocoevivieeireiee 115, 118
O-MNGS .eieiiiieeeiee e 115, 118
eSS 112, 117
ValVES ..o, 114,118
Pipe
CONNECTON ....evvieeeeeeeeeeeeaeaeaennnn 123-124
flashing .......cccee.. 128, 153, 158, 167
hangers.......ccccveiiieei e 124
NOOKS ..., 125
MArKErS.......cooviviiiieee e, 421
sleeves ................ 125, 153, 158, 167
sleeves, cut-grooved .................... 285
Pipe insulation
calcium silicate ..........cccoceeeeiieene 399
elastomeric .......ccovceeeeiiiie e 400
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fiberglass ........cccceeeee. 397-398, 415
FEMOVAl ..., 434
Pipe machines, rental...................... 420
Pipe sizes
Type K copper, brazed................... 33
Type K copper, soldered................ 43
Type L copper, brazed ................... 53
Type L copper, soldered................. 61
Type M copper, brazed .................. 70
Type M copper, soldered................ 78
Piping
air handling unit caoil.............. 297-298
castiroN. ..., 141
class 110 DI, cement lined............ 411
class 150 cast iron........ccccoeeueeeee. 412
class 153 DI, cement lined............ 407
class 153 DI, double cement
[T =Y 409
class 2400 or 3000 asbestos
(o7=]0 0= o | 413
(o70] o] 1= ST PUPTT 146
CPVC sprinkler.........ccccceeeeecunnenn.. 183
polypropylene ........ccccevevvieveeeenne 164
PVC oo 154
PVC, DWV....cccoiieeeeee e 154
Schedule 10 steel,

roll-grooved .........ccccceeeennee 273-274
Schedule 40 steel, cut-grooved....280
Schedule 40 steel, roll-grooved....266

Schedule 40 steel, threaded......... 223
Schedule 40 steel, welded ........... 214
Schedule 80 steel, threaded......... 248
Schedule 80 steel, welded ... 237-238

Piping, removal............ccccoviiieeennn. 430
Piping specialties..........ccccceouveeeennnn.
Piping systems
chilled water..........ccccveeveeienneenn.
hot water.......ccccovvieeiniiee
recirculating water ..........ccccoeveee.
Planter drains .........cccocceeeiiiieneene. 1
Plastic
Sewage Pit ...oooeceeeriieee e 417
sprinkler pipe .......ccoeevvvcieeenieeee 183
(51010 o] o o] | SRR 417
tanK ..o 416
Plug dampers, fusible...........cc.c...... 341
Plugs
cast iron, threaded........................ 181
polypropylene pipe .......ccccveeeenne 166
PVC, Schedule 40...........ccccevueenne. 95
PVC, Schedule 80...........ccceeueene 105
Schedule 40 steel, threaded......... 226
Schedule 80 steel, threaded......... 250
Plumbing
budget estimates.............ccccceenee. 435
equUIPMENt....ccooiiiiiiee e 26
fixture COSts ...oooviiiiriiiiiiieee 435
fixture rough-in.........ccccoeceienee. 31-32

fIXIUFES .o 32
specialties.......ccoovviee e 134
Plumbing fixture
disconnect .........ccocoveiiiieiienniee, 433
removal.......ccccooeiiieeiiiniieeeees 432
Pollution control modules................. 199
Pollution control stack retrofit...319, 321
Polyethylene sewage pit.................. 417
Polyethylene sump pit..........ccceeeee 417
Polyethylene-aluminum pipe ... 111-116
Polypropylene DWV pipe ................ 164
adapters.......cccovceieiieee e 166
bends......ccveiiiiii 164
bolt and gasket sets ..................... 167
combinations ..........ccceeevieeeiiinenns 165
couplings ......coeveiiiiniii e, 166
fItiNGS «eveeeee e 164
flanges .....cooveeiiei e 167
hanger assemblies .............c.c...... 167
heat-fused joint pipe......cc.ccoeeneeee. 164
PIUGS -
P-traps ...ccoeeeeiis
FEAUCEIS....ciiiiiiiireee et
teeS. i

copper, brazed ...................

L copper, soldered................. 61
&M copper, brazed .................. 70
e M copper, soldered................ 78
ssfit

ball valve, COpper ........cccccevveveeennnns 88
coupling, COPPEr .......cceevveerrereennne. 86
ells, COPPEr.....cccevveeieiieeeiee e 86
female adapter, copper .................. 88
fItiNGS «eveee e 234
male adapter, Copper ........ccccevveenn. 88
tee, Copper......ccccceeeviiiii, 87
tee, reducing, copper.........ccccvenuee. 87
Type O 0-lNGS....coeveeneerieeieenaneen 234
(§]]Te] g1 eTo] o] o1=] ST PRR 87
Pressure controller ............ccceeneee. 338
Pressure fiberglass tank.................... 24
Pressure gauges
dial-type ..ooovieeiii e 125
PVC, Schedule 40...........cccc......... 100
PVC, Schedule 80........................ 109

Schedule 10 steel, roll-grooved....
Schedule 40 steel, cut-grooved....

Schedule 40 steel, roll-grooved....271

Schedule 40 steel, threaded......... 232
Schedule 40 steel, welded ........... 222
Schedule 80 steel, threaded......... 254
Schedule 80 steel, welded ........... 245
Type K copper, brazed................... 41
Type K copper, soldered ................ 52
Type L copper, brazed ................... 60
Type L copper, soldered................. 68
Type M copper, brazed .................. 77
Type M copper, soldered................ 85
Pressure pump .......cccevcveerieeeennenn. 174
Pressure reducing valves................ 133
Pressure switches ................... 172, 314
Pressure tank ..................... 23-24, 314

Pressure/temperature taps

Schedule 10 steel, roll-grooved....279
Schedule 40 steel, cut-grooved....285
Schedule 40 steel, roll-grooved....272
Schedule 40 steel, threaded......... 232
Schedule 40 steel, welded ........... 222

Pricing, HVAC systems.................... 435
Process systems

PVC, Schedule 40.................... 91-92
PVC, Schedule 80................ 101-102
Project summary .........ccccooviiieeinnnne 12
Project summary worksheet.............. 15
Proposal, preparing ......c.cceccveeeeeennnnne 13
P-traps
ABS ..., 151
cast iron, hub & spigot................. 142
cast iron, no-hub....................... 136
copper, DWV, soldered................. 147
polypropylene pipe .........cccceeenee. 164
PVC, DWV ..o 156
Pulse type boilers.........cccccoevevennenn. 322
Pumping unit for boilers .................. 201
Pumps
DOIlEr....eiiiiii 205
centrifugal .......cccooeeiiiiiiieeeee 206
heat......coovvieiie 306-308
IN-liNE ..o 25
in-line circulating.................. 120-121
removal......ccccceeeevcieeeeee e 431
submersible ... 313
sump, installation costs ................ 435
well water.........coccviiiiiiiiec, 313
Purchase order...........cccevenneee. 451-452
PVC
valves, EDPM.........cccceeeeeeeen. 97, 107
valves, threaded ..................... 97,107
valves, Tru-union.................... 97,107
valves, union type, solvent
weld ..o 98, 107
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PVC, DWV DIpPe...ccoeveieeriierieenieene 154
adapters.......ccocveiieeennee e 156
bushings ......cccoviiieie, 156
cleanouts .........cocveveeeeinieeeeieeeee 157
closet flanges.........cccccceennnnne 155-156
Ccouplings ...oocvvieeeeeeee e 156
ElIS i 154
fIttiNGS «ooeeeee e 154
hanger assemblies ...........cc.c....... 157
P-traps .....oooveeeieee e 156
FEAUCEIS.....eeiieieiiiee e 157
riSer Clamps ......ccocoeeeiieeieieeenen, 157
solvent-weld joints .........cccceceeenee 154
teeS.. 155
WYES ..o 155

PVC, Schedule 40 pipe........cccccuen.e. 92
adapters.......ccoceveveeeenee e 94
assSembly ......oocvviiee e 91
bolt and gasket sets .........cccene.. 99
busShiNgs .....coooeeiiiie e 94
(072 T o1 I 95
companion flange .........ccccoceeeerneen. 99
control valves.........cccccocvverieeeinenn. 99
COUPIINGS ...vvviireeeiree e 95
ElIS o
hanger assemblies ............ccccee....
PIUGS et
Pressure gauges.....c.coceeeeveeeenueen.
pressure/temperature taps
riSer Clamps ......ccocoveeevieeieieeenen,
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UNIONS 1.
ValVES ..ot
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adapters....ccccceeeeeiieeiecd
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(o7 T o 1= S, 105
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Couplings ..o 105
elIS .o 102-103
hanger assemblies .............cc....... 110
PIUGS .. 105
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pressure/temperature taps ........... 110
riser Clamps ......ccocveeevieeeeceeenen, 110
solvent-weld joints .........ccccecevennnee 101
StraiNers. ... 108
teeS . 103
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UNIONS .. 105
ValVeS ....ooviiiiiee e 106-109
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1/4bend......cccovvvveeeeieeeee e, 160
adapters.......cceceeiiiee e 163
CAPS wrvrrrrrrreieieieieeae e ae e e e 163
COUPlINGS .. 160
gasket joints......ccooceeiiiineiee 159
FEAUCEIS.....eeiieeeeeieiieeeee e eeieee e 163
1EES i 162
test plugs ...ocveeeeiiee e 163
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Q
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R
Rainwater systems, PVC................. 159
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Pressfit......cccovceeiiee e 235
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oval costs

air cooled condensers .................. 426
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chillers ..., 426
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plumbing fixtures ..........ccccceevenee. 432
PUMPS .. 431
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unit heaters........ccccceevcieiiieennnnen. 428
ValIVES ..o 431
Rental costs, equipment.................. 420
Residences, HVAC estimates......... 437
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Retail shops, HVAC estimates........ 437
Retrofit pollution control stack ... 319-321
Return air grilles .........cccoceiiiiee 333
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Return registers........ccccocvvvviieeinnnen. 334 Schedule 10 carbon steel pipe, 1EeS e 267
Riser clamps roll-grooved .........ccccceiiiiiiiiiene 273  thermometers with wells............... 271
ABS L. 153 adapters......cooccveeiieiee e, 275 ValVes ....oeeeeieeieeeeeeeieeee 269-271
cast iron, hub & spigot.................. 145  bolt and gasket sets ........cccccueeeee 279  vertical assembly........cccccceereveenen. 266
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copper, DWV, soldered ................ 149 couplings ..ceeeveviieiiieeeeeecee e 276  threaded.......cccoooveeveeieeeieeeeeene. 224
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PVC, DWV....coiieeeeee e 157 hanger assemblies ...........cc.cc...... 279 companion flanges ..........cc.c.c....... 232
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PVC, Schedule 80.........c.c..coeevee. 110 pressure gauges.........ccoeeveureenen. 279 COUPIINGS «ereeeeereeeeieireereeeeeeenes 226
Schedule 10 steel, roll-grooved....279  pressure/temperature taps ........... 279 CrOSSES ..ceeeveeeeeeeeeeeeeeeeeeeeereenens. 225
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Schedule 40 steel, threaded......... 233 riser Clamps ......occoeeeeiiiiiiieeeeens 279 hanger assemblies ....................... 232
Schedule 40 steel, welded ........... 222 SHAINEIS ... 278  horizontal assembly...................... 223
Schedule 80 steel, threaded......... T - T 274 NIPPIES covooreerreereeeerees 227-229
Schedule 80 steel, welded........... 246 thermometers with wells.............. 279 DIUGS croovveeeeeeeeeee e 226
_?Ch:dKUI(?O.I GgrStte)realzed """"""""" 222 VaIVIeS ................................... 276-278 pressure gauges ___________________________ 232
nge K Cogger, So|dere.(_:j """"""""" 50 vertical assembly .......................... 273 pressure/temperature taps ___________ 232
P OTIREIE e Schedule 40 FEAUCETS .. teeeeeeeeeeeeeeeeeeee e, 225
Type L copper, soldered................. 69 threadolet educing tees 205
Rolairtrol type air separators .......... oo threadolet....niiii, . (o (1L
Roll-grooved fittings....................... 179 weldolet ..........coceeeeiiiiine RN aMPS .o 233
Roll-grooved ioint. Schedule 40 Schedule 40 carbon steel pipe........ INETS ..o 231
(¢ joint,
carbon steel. ... ogg ochedule 40 carbon steel fiige, ~  “YHees................ e 224
Roof cut grooved .............. thermometers with wells................ 232
arains. 168 adapters............. : - UNIONS .ot 226
exhaust fan...........cccococveeeeenn. 325 bolt and gasket ¢ VAVES oo 227, 229-231
faNS .o vertical asSembly .................ooc...... 223
flashing ......cccccovevinnen. Schedule 40 carbon steel pipe,
Roof exhauster ... : welded ... 214
Roof top unit, removal bolt and gasket sets ..................... 222
Rough-ins CaAPS . 217-218
commercial fixture .......c..occcveeeeenn. companion flanges ....................... 218
commercial group........cccceveveeeeennes ells ..., 215
residential .........ococeeiiiieniiinens pressure gauges.........ccccoeeecueeeennn. 222
Round galvanized steel ductwork{i.3 pressure/hanger assemblies ........ 222
Roustabouts, rental .......................% i pressure/temperature tap ............. 222
Run and branch, tees, galvanized [ FEAUCETS....ceeveeiieeieieieiee e 217
Steel .o, riser clamp ____________________________________ 299
thermometers with wells................ 285  Strainers.......cocceeeeeveveeeenennn, 220-221
ValVes ..o 283-284  {0ES....ooeeeeeeeeeeeeeeeeeeeee e 216
S Schedule 40 carbon steel pipe, thermometers with wells................ 222
o roll-grooved ...........ccccviinne. 266-267  threadoletS.......coveevrvreeeerreeeeeeen. 218
gzg? :f:ncrﬁll:] groovedvlctauhc 1 Zg AdAPLETS...vvvooeereeeereee e 268 VANES oo 219-221
SandStone, trenching ... 418 bolt and gasket sets ..................... 271 vertical assembly...........ccccocrven.... 214
Sanitary tees CAPS wevrvrnrrrrrrrrrrrerrreeaaaeae e raea e 269 WeldOIEtS ..o 218
cast iron DWV pipe.........ooovveeo.... 142 Couplings .....oovvvviiiiiiir e 269  Schedule 40 polypropylene pipe......164
polypropylene pPipe ..........ooeeoveee... 165  ElIS 267  Schedule 40 PVC pipe............... 91-92
Schedule, construction ............ 453-455 flanges .............. R 269 Schedule 80
Schedule 5 carbon steel pipe, han_ger assemblies ...............ccee.e. 272 PVC PIPE oo 101
PIESSit....veeeeeeeeeeeeeeeeeeeeeeeeeeeeeen 234  horizontal assembly...................... 266 threadolet............ccoowwrermrerrmrreennn 134
FoTe o] (=Y £ T 236 pressure gauges...............ccieinins 271 (V=] [0 (] =Y 134
COUPNINGS v.vvveveeeeeveeeeeeereeinans 235-236  Ppressure/temperature taps ........... 272 Schedule 80 carbon steel pipe,
ElIS o 234-235  reduCers.........ccooviminnnininins 268 threaded .........ccoceveeereereencenens 247-248
reducing ells .........cccoevvveevererernnn. 235  reducingtees.........ccovninninn. 268  bolt and gasket sets ..................... 253
reducing tees............ccoocuvuvcuciinennn. 236  riserclamps ... 272 CAPS o 250
1EES o 236  strainers.........ccccoceeviniiiciiennen, 271 COUPNINGS v, 251
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CFOSSES ..ovvuuieeeeeeeeeerennneae e e e eeeeeees 250
€IS e 248
flanges .....ocvveeriiiiee 253
hanger assemblies .............ccce...... 254
horizontal assembly...................... 247
PIUGS .o 250
pressure gauges.............cceeeeeeeennne 254
pressure/temperature taps ........... 254
FEAUCEIS....ueeiieeeeeieieeee e 249
reducing tees........ccccoovviienieennenne 249
riSer Clamps ......ccoccveeerieeeeeeenen, 254
strainers.......ccccceeevccieeeeeens 252-253
1€eS i, 249
thermometers with wells............... 254
UNIONS ceeeiieeee et eeeeee e 250
ValVeS ... 251-253
vertical assembly ..........cccceevneenne 247
Schedule 80 carbon steel pipe,
welded ... 238
bolt and gasket sets ...........ccc....... 245
(o7 T o 1= ST UUUTN 241
ElIS oo 238
flanges ..., 242
hanger assemblies ...........cc.c....... 246
horizontal assembly...................... 237
pressure gauges.......cceeeeeneuineenenns 245
pressure/temperature tap ............. 245
redUCersS. .. ..ceveeiiieeee e 240-241
riser Clamps .......cocoeeevreeeeieeennee, 246
strainers.......ccccceeeeiiieeee e, 244
1EES 239-240
thermometers with wells............... 245
threadolets.........cccooveviiiiieeiiiniene 242
UNIONS ..o
ValVeS ...ovveeeeeeieee e 242-245
vertical assembly ..........ccceevneenn.
weldolets........occoeeeeiiiiiiieieeee
Schedule 160 carbon steel pipe,
plain end........ccoceevieeeiieeeee s
Schedule 160 carbon steel pipe,
threaded .......cccoveveeieiieeeeeee, 255
ElIS i 257-258
horizontal assembly...................... 255
1€eS . 259
UNIONS coiiieee et 260
vertical assembly ...........cccceevneeeene 256
Schedule 160 carbon steel pipe,
welded ... 255
bolt and gasket sets .............c....... 264
CAPS .t 261
€IS e 257-258
flanges .....ocovveeeriii i 262
hanger assemblies ...........cc.......... 265
horizontal assembly.............c........ 255
pressure gauges.......cccoeevveeeeeennne 264
pressure/temperature taps ........... 264
redUCerS.....oevveeiieieee e 260-261
riSer Clamps ......ccocoeeerieeieieeenneen, 265
1€ES 259
thermometers with wells............... 264
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threadolets........cccceeeeeeeiiiiiiieiiinne. 262
(] (0] o 1< IO 260
ValVES ...ooveieeiiiiieiceeee e, 262-264
weldolets........ccocceeeeeeeeiiee, 261
Schedule 80 PVC pipe......ccccceeunees 102
Scissor-lifts, rental .............ccceeeeeeeennn 420
Scotch marine firetube boilers... 186-187
Self-sticking markers....................... 421
Sensor
CO2 e 405
HVAC controls........cccocuvvvvvvveeeennnns 404
Septic tank......cccooeeeveeniiiiiieeee 415
Service SINKS ....vvvveeeeeeeeeeeeeeeeeeeeeeee 29
estimating .......ccoevvieeeieeeeee 435
Sewage lift tank.......ccccoeviieeiniennns 417
Sewage tank........ccceevceieniieeinieeee 415
Sewer pipe, PVC bell & spigot........ 159
Shale, trenching .........cccocveiiniennns 418
Shallow well water pump................. 313
Sheet metal ........ccccceenvnvnnnnnnns 346-347
Shoring, trench.........ccocovieeinienne
Shower stall
disconnect .........cceevvvvevieeenn L 8
removal.......ccceeeeeeieieiiiieieieeeeeeees
SHOWENS.....cceeeeeeeeee e
estimating ........ccceveernn?
Siamese connection.

Silent check valve

cut-grooved....

roll-grooved....270

el, threaded......... 231

steel, welded ........... 220

......... 252

........... 244

e K copper, brazed................... 40

pe K copper, soldered ................ 50
Type L copper, brazed ................... 59
Type L copper, soldered................. 67
Type M copper, brazed .................. 76
Type M copper, soldered................ 84
SINKS .eeeiiiiiee e 28-30
ACIYIIC v 29
Dar ..o 29
castiroN. ..., 29
couNtertoP...covvvveeeeeeiei e 28
disconnect ........cccoeiiiiiiiiiiinie. 433
€XaM FOOM.....viiieiiiiieeee e eereee e 29
Kitchen .........ooveiiiie 29
laboratory.........ccoccvveeeiiiiiiieciee 29
laUNAY ..o 29
medical ........ccoeviiiiiiee e 29
molded stone.......ccccceveveiiiieeeeeiins 29
MOP ..o 29
removal..........ooooeiiiiiiieeees 432
SlOP i 30
stainless steel........cccccceeiiiiiiieennne 29

Skip loaders, rental..........ccccccuenneee. 420
Sleeves
galvanized steel pipe............ 153, 158
polypropylene pipe .........ccceeenen. 167
Slop sink, disconnect....................... 433
Slope, trench .......ccccociviiniiieen 418
Softener, water.......ueeeeeeeeeveeeneennnnn.n. 22
SOftWAre ...cceveieeiiieeeee e 338
Solar water heater...........c.ccceceene. 323
Solder, Soft ......oovveueeeeiiiiiiiieeiiene 33, 43
Soldered joint fittings
Type K COPPEr......ccoveeeiriieieiieeee 43
Type L COPPEr ....oeverieiiieeeeiieeee 61
Soldered joint pipe........ccceeeenuene 43,78
copper, DMV.......ccoooiiiiieiiiieeee 146
Type K COPPer.......occvevirieeeeiiiene 43
Type L COPPEr ....oovereeeiiieeeeiieeee 61
Type M COPPET ....overereeiiieeeeiieeee 78
Solenoid valves .........ccocceeviveieennnen. 204
Solvent-weld joint pipe

piN-ins, plain........ccocceiiiieeiiieees 343
Spiral crosses, galvanized

Steel..coiiiiiiiiii e 366-368
Spiral duct, galvanized

steel ..o, 356-357, 366-368
Spiral tees, galvanized steel ...363, 365
Sprinkler fittings...........ccceeenne. 177-181
Sprinkler heads .........ccoccoeviviieennnnn. 172
Sprinkler systems

black steel pipe.......cc.cceen..e. 176-177

branch pipe and fittings ................ 182

heads......coocoeiiiiiieeee 172

per head COStS.......ceevvvreiiieeinnen. 170

square foot costs.......cccceeriennnnenn. 170

SWItChes ..o, 172

ValVES ..o 171
Square-foot costs, HVAC ................ 435
Stack waste, heat recovery.............. 199
Stainless steel

[0 (0T} £ ST 121

SINKS ..o 29
Standard form subcontract.............. 448

Steam boiler connections, HVAC....190
Steam boilers

biomass fired..........cccoevvvveeeeennn. 320
CONNECHIONS .....ccovvvvvviceeeee e, 190
gas fired.....cccoovieiiniieee 185
Steam heating boilers...................... 189
Steam systems, piping ........cccceeunee. 238
Steam traps.....ccccceeevecivieeeeens 125, 204
Steel collars......ccvvvveeeveeeeeeeeeeeeeeeeenn, 343
Steel dOOrs ......uvvvveeeeeeeeeeeeeeeeeeeeeee 121
Steel ductwork,
galvanized..........c.......... 356-357, 359
fIttiNGS oo 358



BUY THIS OR OTHER CRAFTSMAN BOOK CO. TITLES HERE: https://goo.gl/7ZtGfz

Steel pipe

black .....cccoevviiiiieiiieee 176-177
cooling systems..........cccceeeevneeenn. 234
heating systems.........c.ccccceeceenenn. 234
nipples, threaded.................. 182, 229
pressfit system........ccccvevevrieennnnn. 234
process applications..........cccceueeee. 234
Steel pipe fittings, Schedule 40
steel, roll-grooved.............cccoeeee. 266
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adapters....ccciciiie e 236
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1€ES i, 236
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€IS 274
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reducing tees........ccccevievierineens
riser Clamps .......cccceevceeeiieee e
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vertical assembly ...........ccceeeeeneee. 223
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Type L copper, brazed
Type L copper, soldered
Type M copper, brazed
Type M copper, soldered

Switches, sprinkler system
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polyethylene ..........ccccccevviiieeeennne

Tee, reducing
copper, press fit

Tees

ABS .o, 151-152
cast iron, hub & spigot.................. 142
cast iron, no-hub................... 138-139
cast iron, threaded........................ 180
class 110 DI, cement lined............ 411
class 150 cast iron............ccccee. 412
class 153 DI, cement lined............ 407
class 153 DI, double cement

[T T=To N 410
class 2400 or 3000 asbestos

cement....cccooeeviiieieiee e, 414
copper, DWV, soldered ................ 147
copper, press fit......ccccovcveeeieeennnen. 87
CPVC sprinkler pip€......c.ccccuvee... 183
PE-AL pip€ ..ooeeveiieeeeeee 112, 117
PEX-AL pip€...cccccvreeeeeeiine. 112, 117
polypropylene pipe ........ccccceeenen. 165
PVC, DWV....coovrrrrveeeeeeeeeeeeeeeee, 155

VC sewer, bell & spigot.............. 162
roll grooved, Victaulic ........... 178-179
S

Schedule 40 steel, cut-grooved....281
Schedule 40 steel, roll-grooved....267

Schedule 40 steel, threaded......... 224
Schedule 40 steel, welded ........... 216
Schedule 80 steel, threaded......... 249
Schedule 80 steel, welded ... 239-240
Schedule 160 steel, threaded....... 259
Schedule 160 steel, welded ......... 259
spiral, galvanized steel.......... 360-365
Type K copper, brazed............. 35-36
Type K copper, soldered.......... 45-46
Type K & L copper, roll grooved ....89
Type L copper, brazed ................... 55
Type L copper, soldered................. 63
Type M copper, brazed .................. 72
Type M copper, soldered................ 80
with run and branch, galvanized
steel..coooee 365
Terminal box controller.................... 338
Terminal boxes, air balancing......... 402
Test caps
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copper, DWV, soldered ................ 148
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Test tees, copper, DWV, soldered ...148
Theaters, HVAC estimates.............. 437
Thermometers with wells
pipe and plumbing specialty......... 126
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Schedule 10 steel, roll-grooved....279
Schedule 40 steel, cut-grooved....285
Schedule 40 steel, roll-grooved....271
Schedule 40 steel, threaded......... 232
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Schedule 40 steel, welded ........... 222
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Schedule 160 steel........cccuvee.... 264
Type K copper, brazed................... 41
Type K copper, soldered ................ 52
Type L copper, brazed ................... 60
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Type M copper, brazed .................. 77
Type M copper, soldered................ 85
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removal.......cccoveveeeeeiiiieee e 432
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Trailers, office, rental....................... 420
TransSCeiVer.......ccccevvvvviiceeeeeeeeeeeean, 338
Trap primers, installation costs ....... 435
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Traps, steam ......ocoovviviiiiiiiiiiiiiiees 125
Treatment tank ..........ccceeeeeeeeeeenennnn, 417

Triple duty valves ..........cccceeveriinns 120

Trucks, rental..........cccoceeeeeeeeeeeeeeennn, 420
Tub
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Tub and shower combinations ..........
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0] o1 TSP 91-92, 101-1
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adapters....ccccciiiiie e 37
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bushings ... 38
(072 T o1 N 38
companion flanges .........cccocceeennen. 41
COUPIINGS .. 38
€IS e 34
hanger assemblies ...........ccccceeueeeee 42
Pressure gauges......ceoveveeeeeeeennunns 41
pressure/temperature taps ............. 42
FEAUCEIS....eeiiiieiiiieee e 37
riser Clamps .......cooceevcevineeeiieeee 42
Strainers.......ccocceev e 40
1€eS. e 35-36
thermometers with wells.................. 41
UNIONS ceieiee et e e e e 38
ValVES ..o 39-41
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bolt and gasket sets ..........cccceeeee 52
bushings ......coooviiieeec e 48
CAPS . 48
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Strainers.......ccooveee e 51
teeS . 45-46
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VaIVES ..oeiiiiiiiiiiiee e 49-51

Type K & L copper pipe,
roll grooved
COUPIING «eeereee e 90
ElIS e 89
flange adapter.........cccceeveeeicinennnen.
FEAUCEIS....eeieeeieieee e

e L copper pipe, soldered......
adapters....iee, 64
bolt and gasket sets ..........cccceeee 68
bushings ... 65
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companion flanges ..........cccccceveeeee. 68
COUPIINGS ..o 65
ElIS e 62-63
hanger assemblies ............cccccoeuee 69
pressure gauges...........ooeuveeeeennnnnes 68
pressure/temperature taps ............. 68
FEAUCEIS....eeeei e 64
riser Clamps ........cocveevveeiiieeeiieeee 69
Strainers.......cccveeee i 67
teeS e 6
thermometers with wells................. 68
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VaIVES ..oveiieiiiiiieee e 66-68

Type M copper pipe, brazed ....... 70-71
adapters.......cccveeeneee e 73
bolt and gasket sets ..........ccccevuneee. 77

bUShINGS ....oooeeeieee e 74
(07T o1 74
COUPlINGS e 74
EIIS e 71
pressure gauges.........coceeeunneneninnnns 77
pressure/temperature taps ............. 77
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Strainers........cccev v, 76
1EES . 72
thermometers with wells................. 77
UNIONS .t 74
Valves ..., 75-77
Type M copper pipe, soldered..... 78-79
adapters......ccccceviiiiiiee e 81
bolt and gasket sets ..........cccceeeee. 85
bushings .......oocoeviieeee e 82
(072 o1 82
companion flanges ..........cccecevveenee. 85
COUPIINGS e 82
eIIS 79-80
pressure gauges...........cocveeeieeinnns 85

ressure/temperature taps ............. 85

=] € TR 84
................................................. 80
thermometers with wells................. 85
UNIONS ...t 82
ValVES ..o, 83-85
U
U-bolts, galvanized............ccccuennee. 124
Ultra-violet
disinfection..........cccoevvvvviiiiieieeeees 25
water treatment..............ccoooein 25
Underground piping, PVC ............... 159
Unions
copper, press fit.......coccvcviieieenne 87
(o [T=1 [T o3 { (o TR 122
PVC, Schedule 40...............cceenn. 95
PVC, Schedule 80..............ccc....... 105
Schedule 40 steel, threaded......... 226
Schedule 40 steel, welded ........... 218
Schedule 80 steel, threaded......... 250
Schedule 80 steel, welded ........... 241
Schedule 160 steel, threaded....... 260
Schedule 160 steel, welded ......... 260
Type K copper, brazed................... 38
Type K copper, soldered................. 48
Type L copper, brazed ................... 57
Type L copper, soldered................. 65
Type M copper, brazed .................. 74
Type M copper, soldered................ 82
Unit heaters........cccccceeeeeeeeees 210, 303
CoNNECtioNS ......ccvvvveeeeeeeeeeeeeeeee, 210
demolition ........ooovevvviiiiiiiieeeee, 428
gas fired.....ccocveveeeiieeee, 210
hot water.......ccoceeeeeeiiiiiiiiiie, 301
HVAC connections ............ceee....... 210
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removal........ceeeeeeeiiiiiiieeeeeeees 428
steam....coooi 302
Upblast ventilation............ccccceevnen. 330
Updates ......ccevivieeeeiee e 5
UrinalS ..coooeveeeeeeeceeeeeeeeeeeee, 27
disconnect ..........ooeveviiiiieeeeeeeeeen, 433
estimating ......cccceee v 435
Using this booK..........cccccviiiiiiiiinennns 5
Utility fan......cccveiiiee 324
UV disinfection unit...............ovvvuenene... 25

\'}

Vacuum breakers.........c.......... 120, 204
atmospheriC.....cccceeeeeeeeeececee 120
hose connection ..........ccccvvvveeeeeeens 120

Value engineering .........cccocveveeeeeennen. 9

Valves
air admittance.........cccoceeeeeeeeeenenn. 328
= (=T o VN 171
check, flanged .........ccoccoeeiiiiienn. 171
check, grooved..........ccccceieeininennn. 171
CONIOl..cvvviieeeee e, 221
double check detector .................. 171
ANY e 171
fire protection..........ccccveeviieiinnennn.
PE-AL pip€ ..ocooviieeeeeeie
PEX-AL Pip€....ccvvverireeiinen.
pipe and plumbing

specialty .......ccccocveeennee 126-128, 133
PVC, Schedule 40....................
PVC, Schedule 80................
PVC, threaded........ccccceee......
PVC, Tru-union.........ccceeeeene....

PVC, union type, solvent

removal......ccoceeeeeeeeeeeiieeeeinnnn.
Schedule 40 steel,

cut-grooved .........ccccoeeunnen.
Schedule 40 steel, roll-grooved....27
Schedule 40 steel, threaded......... 232
Schedule 40, welded.................... 221
Schedule 80 steel, threaded......... 253
Schedule 80 steel, welded ........... 245
Schedule 160 steel, flanged......... 263
[<T01[=1 g o] o ISR 204
solvent weld..........cccoevvvneeennn. 97, 107
sprinkler system........cccoccceeeiieenne 171
supervision, flanged...................... 170
supervision, grooved ...........ccceueee 171

478

Ventilator, heat recovery ...............0
Vents, air ......coooeeeeiciierereeeeeees
Verantis

tags. ..o 421
triple duty .......oooveeiii e 120
Type K copper, brazed................... 40
Type K copper, soldered................ 50
Type L copper, brazed ................... 60
Type L copper, soldered........... 66-68
Type M copper, brazed ............ 75-77
Type M copper, soldered.......... 83-85
Vane-axial fan .........cccccoevevveeeeeiinns 324
Vans, storage, rental ..........ccccueenee 420
Variable-air volume
cooling units........ococceeiiieeiiiieene 337
reheat units.........occooeeeiiiiine 337
Vent systems.......cccovveeveiieeeenieeens 435
cast iron, hub & spigot.................. 141
cast iron, no-hub.........ccccccoovvueeeee. 141
(o70] o] o 1= NP TUTUTP RPN 146
PVC, DWV....ccooiieeeieeeiee e 154
Ventilation
ductwork ......ccocveeiiiiieeeee 346-347
exhausters ........ccccovviieeeieniieeen.
faNS oo 32

disconnect .........eevviiiieeeieeeeee, 433

estimating ......oocoevvreien e 435
Water coil piping......cccccvvveriveeinneenn. 294
Water connections, hot and cold....... 26
Water cooled chiller connection ...... 211
Water hammer arresters ................. 133
Water heaters

commercial ...........oeevvveeeeeeenenns 19-20

CONNECHIONS ...coeeeeeeeeiceeee e, 21

estimating ..o 435
residential .........ccccvvveeeeeeeenenn.n. 19-20
(<10 ] =Y 323
tankIEsS ......vvviiiiiieiieeeeeeee e, 20
tankless indirect.........ccoeeveeeeeeein. 203

Water meters
by-pass and connection

assSembIy ....cccvvviieeeee 119
compound type.......ccceevreeeeineenns 119
turbine type.......cccooviiiiiiee 119
Water motor gong......cccceeeeeeeeeeennns 175
Water pump......ccoccvveeeeeieiiiieee e 313
Water softener........ccccoeeevieeenee. 22-24

ACCESSONMES..eciveeeireee et 23
Water softening systems, boiler-...... 198
Water source heat pump......... 307-308
Water storage tank............cccceevunennn. 416
Water wells, drilling .........cccccceeeennne 316
Watertube boilers ..........c.coceeevninnnnes 188
Weekly rental, equipment................ 420
Welding machines, rental................ 420

eldolets

Wells

Arilling cveeeeeeeee e 316
geothermal........cccooveeiiiieniiienee 316
PIPE .t 314
water pumpP......cccceeeeeeiiiiiiiee 313
Well-to-well heat pump............ 307-308
Wheel, heat recovery .......ccccceeneee 301
Wireless transceiver..........ccccuvveeeee. 338
Wyes
ABS ... 151-152
cast iron, hub & spigot.......... 143-144
cast iron, no-hub.................. 136-138
class 150 castiron........ccccceeueeeeen. 412
class 153 DI, cement lined............ 408
class 153 DI, double cement
liNed......oevveieeiiieieiee, 410
class 2400 or 3000 asbestos
(07210 01T o | U 414
copper, DWV, soldered ................ 147
polypropylene pipe ............... 165-166
PVC, DWV.....ooiieeeeeieeee e 155
PVC sewer, bell & spigot...... 160-162
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