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Residential Code Series: 
Plumbing, Mechanical and Radon

PART ONE

Plan Review 

3

Plan Review Objectives
Plumbing, Mechanical and Radon

At the conclusion of this plan review section, participants should be 
able to:

1. Determine construction documents needed

2. Evaluate calculations of heat gain and heat loss

3. Verify that equipment chosen meets requirements

4. Evaluate compliance for proposed installation of gas meter and piping 
based on drawings

5. Evaluate potable water supply system for installation

6. Evaluate DWV system based on drawings

7. Develop a list for inspection and testing

8. Evaluate Radon system installation drawings or narrative

4
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IRC  Plan Review
Plumbing, HVAC, Radon

• What is the intent of the code

• R101.3 Intent

• Minimum requirements

• Safeguard public safety

• Insure structural strength

• Provide

• Means of egress

• Sanitation

• Light and ventilation

• Energy conservation

• Safety from fire (occupants and firefighters)

5

IRC  Plan Review
Plumbing, HVAC, Radon

• Part1

• What you should be getting for Construction Documents

• R106.1

• Two or more sets

• Design Professional where required

• Exception: BO authorized to waive certain 
documents and data

6
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IRC  Plan Review
Plumbing, HVAC, Radon

• R106.1.1 Information on construction documents 

• Suitable material

• Electronic media (where approved by BO)

• Sufficient clarity

• Nature and extent of the work

• Conforms to provisions of code

• Manufacturer’s installation instructions

• Available on job site

7

IRC  Plan Review
Plumbing, HVAC, Radon

• What was submitted for this project

• 7 pages of drawings

• Heat loss/gain calculation based on ACCA Manual J and D

• REScheck compliance certificate with checklist

• We are looking at Empirically designed systems

8
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IRC  Plan Review
Plumbing, HVAC, Radon

•PLUMBING

16
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IRC  Plan Review
Plumbing, HVAC, Radon

• IRC Appendix P

• IPC Appendix E

• Code Check 8th Edition

• Table P2903.1 Flow 
Rate and Flow Pressure

• Table 2903.2 flow rates 
and consumption for 
fixtures and fittings 

• Tables 2903.6 and Table 
P2903.6(1)

17

https://www.huduser.gov/portal/publications

/pex_design_guide.pdf

IRC  Plan Review
Plumbing, HVAC, Radon

• Plumbing water distribution system
• Type of piping materials, ie. Pex, Copper

• Well or City water

• Street pressure

• Piping diagram with pipe sizes

• Water supply fixture unit values and flow rates from 
table P2903.6 & Table P2903.6(1)

• Any special fixture requirements

18

https://www.huduser.gov/portal/publications/pex_design_guide.pdf
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KITCHEN

½ bath
First floor

Water
Meter

Water
Heater2nd floor 

Full Bath

Furnace 
with 

Humidifier

Washing
Machine

Simple water 
piping diagram

IRC  Plan Review

Plumbing, HVAC, Radon

Outside 
faucet

Outside
Faucet

First floor
Master Bath

1” Main 
From 
Street

¾” Main
½” Branches

¾” To Second Floor

IRC  Plan Review
Plumbing, HVAC, Radon

20

Master bath

3.6 wsfu

½ Bath

2.6 wsfu
Hose Bibb

2.5 wsfu

Full bath

3.6 wsfu

Hose Bibb

2.5 wsfu

Kitchen 

group

2.5 wsfu

Clothes 

washer

1.4 wsfu

Water 

Heater

Simple water piping layout diagram, PEX Tubing

Water Meter 

and valves

¾”
¾”

¾”

¾”

¾”

¾”

¾”

¾”

½”

½”

½”
½”

½”

½”

½”

½”

¾”

¾”

¾”

¾”

½”

½”

Hot wsfu 6.4

Cold wsfu 14.9

Total wsfu Combined 

18.7

From Table P2903.6

Table P 2903.6(1)
Conversion to GPM flow rate

18.7 wsfu = 19.2 GPM

Blue = Cold

Red = Hot

Pink = Recirculating

1”
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21

IRC  Plan Review
Plumbing, HVAC, Radon

IRC  Plan Review
Plumbing, HVAC, Radon

• Water supply fixture unit values from Table P2903.6

22

2 Full Baths 3 5.4 7.2

1 Half Bath .5 2.5 2.6

2 Hose Bibbs 0 5.0 5.0

Clothes washer 1 1 1.4

Kitchen group 1.9 1 2.5

Total 6.4 14.9 18.7

Fixtures

Water supply fixture unit values

Hot                   Cold               Combined         
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IRC  Plan Review
Plumbing, HVAC, Radon

• 18.7 WSFU from table P2903.6

23

MINIMUM SIZE OF WATER METERS, MAINS AND DISTRIBUTION PIPING BASED ON WATER SUPPLY FIXTURE UNIT VALUES
Table AP201.1

IRC  Plan Review
Plumbing, HVAC, Radon

• Water Heater

• Information not part of original submittal 
documents

• Navien Model NPE-240A Tankless water heater

• 83 page installation Manual

• 19,900-199,900 BTU/H

• Built in hot water recirculation pump (Demand 
Recirculating System)

24
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IRC  Plan Review
Plumbing, HVAC, Radon

• R2905 Heated water distribution systems >
• N1103.5.1.1 Circulating hot water system (circulation 

pump)

• N1103.5.1.2 Heat Trace Systems (control for in use )

• N1103.5.2 Demand recirculation systems 

• No specific length of recirculating hot water piping 
mentioned in IRC 

25

IRC  Plan Review
Plumbing, HVAC, Radon

• Insulation values for Service hot water systems 
N1103.5.3

• Circulation Systems R-3
• Heat Trace R-3
• Demand Recirculation, Not required

• Required
• ¾” and larger
• Outside conditioned space
• Water heater to manifold
• Under floor slab
• Buried

26
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IRC  Plan Review
Plumbing, HVAC, Radon

• Diagram from 
Navien 

installation 
manual for hot 

water 
recirculating 

piping

27

IRC  Plan Review
Plumbing, HVAC, Radon

28

Navien comfort flow illustration 

Demand recirculation system
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IRC  Plan Review
Plumbing, HVAC, Radon

• Simple 
Recirculating 
system

• N1103.5.1
• Requires pump,

• Dedicated return 
pipe, 

• Control to start 
pump on demand, 

• Stop pump at 
preset temp, 

• Stop pump when 
no demand

29
Simple recirculating system

Pump and 

check 

valve

WH

tub

sink sink
Lav.

IRC  Plan Review
Plumbing, HVAC, Radon

3
0

Fig. 607.2.3(1)  Proper Recirculation Return with thermostatic control valve

Not So Simple 
System
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IRC  Plan Review
Plumbing, HVAC, Radon

• DWV plumbing installation documents
• Type of piping material

• Type of water heater and manufacturer

• Any special appliances or fixtures

• Diagram of piping

31

IRC  Plan Review
Plumbing, HVAC, Radon

32

3”  VTR

3”

3”

3”3”

3”

3”

3”

3” Under 

ground

3”

2”

2”

2”

2”

2”

2”
2”

1½”

1½”

1½”

1½”

1½”

C/O

C/O

DWV diagram

2”

2”

1½

All plumbing in 

accordance with IRC 

Chapter 25 thru. 33

Piping to be PVC sch. 40

Vents exceeding 40’ to be 

increased one size per 

P3113.1

Total 13 d.f.u

Cleanouts as required per 

P3005.2

2nd floor 

bath

Master 

Bath

½ Bath

Clothes 

washer

Kitchen 

group
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IRC  Plan Review
Plumbing, HVAC, Radon

Drainage Fixture Unit (d.f.u.) values Table 3004.1

33

Type of fixture or group d.f.u. values

2.5 Bath groups 9

Clothes washer 2

Kitchen group 2

Total 13

Using tables P3005.4.1 and table 3005.4.2, piping shown on 

diagram is adequate

IRC  Plan Review
Plumbing, HVAC, Radon

•GAS PIPING

34
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IRC  Plan Review
Plumbing, HVAC, Radon

• Gas piping, Chapter 24

• Black steel pipe and TracPipe Counter Strike CSST

• Maximum demand 329 CFH

• Longest length method

35

36

POD

Gas Meter Kitchen Range 

30K Btu

Fireplace

40K Btu

½” CSST

20’

½” CSST

15’

1¼”

BSP

1¼”

BSP

15’

1¼”

BSP

25’

Tankless 

Water Heater

199K, Btu

Furnace

60K, Btu

¾” 

BSP

20’

¾” 

BSP

5’

329K, Btu

329 CFH

Longest Length Method

Longest Length 60’

Total demand 329 CFH

Table G2413.4(1)

Gas Piping Diagram

CSST TracPipe 

CounterStrike
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IRC  Plan Review
Plumbing, HVAC, Radon

•HVAC

37

IRC  Plan Review
Plumbing, HVAC, Radon

• HVAC

• ACCA Manual D & J calculations for duct systems 
and load calculations

• Building loads calculated with ACCA Manual J

• Systems/methods used to comply with Energy 
Code

• IRC Chapter 11 or IECC

38
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IRC  Plan Review
Plumbing, HVAC, Radon

• HVAC 

• M1401.3

• Sizing per ACCA Manual S

• Duct systems  ACCA Manual D/Chapter 16 IRC

• Building loads calculated per ACCA Manual J or

• Other approved calculation methodologies

39
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43

Hartford

IRC  Plan Review
Plumbing, HVAC, Radon

44
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IRC  Plan Review
Plumbing, HVAC, Radon

45
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IRC  Plan Review
Plumbing, HVAC, Radon

47

48
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?

?

50



November 2019

OEDM – Fall 2019 Career Development
26

IRC  Plan Review
Plumbing, HVAC, Radon

•RADON CONTROL

51

IRC  Plan Review
Plumbing, HVAC, Radon

• Radon piping

• Appendix F

• New construction shall comply with AF104
• Exception: If it complies with AF103

52
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IRC  Plan Review
Plumbing, HVAC, Radon

• AF 104 requirements

• 6-mil soil gas retarder (plastic)

• 3” Tee fitting (under plastic)

• Gravel between ¼” and 2” (around the fitting, under the 
plastic)

• Filter fabric (around the gravel, which is around the fitting, 
which is under the gravel)

• In a hole, min. 8” deep by 24” in diameter

• All of the above attached to a 3” pipe, (which)

• Runs up through conditioned space

• Terminates min. 12” above roof

• 10’ from any window or opening

• Not less than 2’ below

53

IRC  Plan Review
Plumbing, HVAC, Radon
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IRC  Plan Review
Plumbing, HVAC, Radon

55

Typical sub slab 

depressurization passive 

radon system

Passive Radon system 

vented through sump

Passive Radon system using drain 

tile loop
Submembrane depressurization system for crawl 

space

IRC  Plan Review
Plumbing, HVAC, Radon

•PLAN REVIEW RECORD

56
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57

IRC  Plan Review

Plumbing, HVAC, Radon

58

IRC  Plan Review

Plumbing, HVAC, Radon

VIF
VIF

VIF

VIF

VIF

VIF

VIF

VIF

VIF

VIF

VIF

VIF

VIF

N/A

N/A

N/A

N/A

N/A

√
√

√
√
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59

IRC  Plan Review

Plumbing, HVAC, Radon

VIF

VIF
VIF

VIF

VIF
VIF

VIF

VIF

VIF

VIF

VIF
VIF

VIF

VIF

√
√ √

√

N/A

N/A

N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

IRC  Plan Review
Plumbing, HVAC, Radon

60

√

Contact Health department

VIF√



November 2019

OEDM – Fall 2019 Career Development
31

IRC  Plan Review
Plumbing, HVAC, Radon

61

IRC  Plan Review
Plumbing, HVAC, Radon

• Make your own personal plan review record

• Use Code Check books

• Go to internet

• Collusion collaboration with Russians other Building 
Officials

62
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IRC  Plan Review
Plumbing, HVAC, Radon

PART TWO

INSPECTIONS

63

IRC  Plan Review
Plumbing, HVAC, Radon

• At the conclusion of this plan review section, 
participants should be able to:

1. Inspect installed furnace and Air Conditioning system 
for compliance of sizing, efficiencies, venting, 
combustion air, controls, manufacturer’s installation 
requirements

2. Witness testing and installation of gas piping system

3. Witness potable water system testing and inspect 
installation

4. Witness testing of DWV system and verify installation 
matches drawing

5. Verify Radon system compliance with Appendix F

64
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IRC  Plan Review
Plumbing, HVAC, Radon

PLUMBING INSPECTION

65

IRC  Inspection
Plumbing, HVAC, Radon

• ICC Plan review sheet as checklist

• Your personal checklist

• REScheck checklist for mechanical

• Use pre-inspection check lists for contractors

• Whatever way works for you, and
• Covers what you need to look at
• Provides permanent record of inspection
• Can be used to inform permit holder of any 

discrepancies

66
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IRC  Inspection
Plumbing, HVAC, Radon

67

IRC  Inspection
Plumbing, HVAC, Radon

• Example of 
pre-

inspection 
check list for 
contractors 

or home 
owners

68
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IRC  Inspection
Plumbing, HVAC, Radon

• Rough Plumbing Inspection
• Water main entering building and test
• Testing building sewer
• Testing of water and DWV systems
• Proper sizes of DWV mains, branches and vents
• Pipe size
• Valves
• Hangers
• Proper fittings
• Location of cleanouts
• Shower liner test
• Pipe insulation

69

Different job

IRC  Inspection
Plumbing, HVAC, Radon

70
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IRC  Inspection
Plumbing, HVAC, Radon
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IRC  Inspection
Plumbing, HVAC, Radon
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IRC  Inspection
Plumbing, HVAC, Radon

73

IRC  Inspection
Plumbing, HVAC, Radon

74
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IRC  Inspection
Plumbing, HVAC, Radon

• 2 x 10 max bored hole  
3 1/16” 

• No prescribed fix

• R104.1.1 Alternative 
materials, design and 
methods

• BO may approve 
alternative such as 
engineered fix

75

IRC  Inspection
Plumbing, HVAC, Radon
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IRC  Inspection
Plumbing, HVAC, Radon

77

IRC  Inspection
Plumbing, HVAC, Radon

78
Almost finished master 

bath shower area
Master bath shower area
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IRC  Inspection
Plumbing, HVAC, Radon

79

• Shower

• Early stages of 
construction

IRC  Inspection
Plumbing, HVAC, Radon

80
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IRC  Inspection
Plumbing, HVAC, Radon

81

IRC  Inspection
Plumbing, HVAC, Radon

82

Water Heater
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IRC  Inspection
Plumbing, HVAC, Radon

83

IRC  Inspection
Plumbing, HVAC, Radon

• Check venting of water heater 

• pitch and length

• Relief valve piping

• Condensate disposal

84
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IRC  Inspection
Plumbing, HVAC, Radon

85

Water Heater

IRC  Inspection
Plumbing, HVAC, Radon

• Completed water 
heater

• Set to 120 degrees

• Condensate piping 
installed

86

120



November 2019

OEDM – Fall 2019 Career Development
44

IRC  Inspection
Plumbing, HVAC, Radon

87

Cold Water Inlet

Hot water outlet

Recirculation Line 
Return

Relief valve piping

Condensate 
drain line

IRC  Inspection
Plumbing, HVAC, Radon

88Noritz tankless with condensate neutralizer with No Recirculating line.
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IRC  Inspection
Plumbing, HVAC, Radon

• Final Plumbing Inspection
• Hot water temperature at tub/shower

• General hot water temperature

• Fixtures properly installed/caulked

• DWV  water and gas tightness 

89

IRC  Inspection
Plumbing, HVAC, Radon

GAS PIPING

INSPECTION

90
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IRC  Inspection
Plumbing, HVAC, Radon

• Gas Piping

91

92
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IRC  Inspection
Plumbing, HVAC, Radon

93

IRC  Inspection
Plumbing, HVAC, Radon

94
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IRC  Inspection
Plumbing, HVAC, Radon

• Witness air test G2417.4.1

• Verify all openings capped or plugged

• Verify pipe sizes and appliance connections G2413

• Verify water heater make and model

• Verify metal hangers

• Protection of CSST

• Check venting if completed

• Is additional CSST bonding required G2411

95

IRC  Inspection
Plumbing, HVAC, Radon

96
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IRC  Inspection
Plumbing, HVAC, Radon

97

IRC  Inspection
Plumbing, HVAC, Radon

98Ventless Gas Fireplace
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IRC  Inspection
Plumbing, HVAC, Radon

99

Fireplace bump out Gas outlet for kitchen range

IRC  Inspection
Plumbing, HVAC, Radon

• Final inspection

• Verify all attached appliances are functioning

• Appliances in attic have proper access

100
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IRC  Inspection
Plumbing, HVAC, Radon

RADON INSPECTION

101

IRC  Inspection
Plumbing, HVAC, Radon

102

No change since rough, 

only basement and attic 

visible

Basement
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IRC  Inspection
Plumbing, HVAC, Radon

103

IRC  Inspection
Plumbing, HVAC, Radon

104
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IRC  Inspection
Plumbing, HVAC, Radon

HVAC ROUGH

INSPECTION

105

IRC  Inspection
Plumbing, HVAC, Radon

106
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IRC  Inspection
Plumbing, HVAC, Radon

• Work from REScheck check list and HVAC load 
sheet, plan review record or other check list

• verify

• Equipment make and model

• Instructions are with equipment

• Mechanical piping properly installed and insulated

107

108
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109

IRC  Inspection
Plumbing, HVAC, Radon

110Furnace Label
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IRC  Inspection
Plumbing, HVAC, Radon

111
A/C coil information Dryer, Water heater, 

Furnace vents

112
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IRC  Inspection
Plumbing, HVAC, Radon

113

IRC  Inspection
Plumbing, HVAC, Radon

114Typical duct floor termination
1 of 2 exhaust fans with 

programmable CFM exhaust
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IRC  Inspection
Plumbing, HVAC, Radon

115

IRC  Inspection
Plumbing, HVAC, Radon

116



November 2019

OEDM – Fall 2019 Career Development
59

IRC  Inspection
Plumbing, HVAC, Radon

117

Return air duct built into 

wall for second and first 

floor

Return air duct

Looking up at basement ceiling, 

flex duct and furnace venting

IRC  Inspection
Plumbing, HVAC, Radon

118
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IRC  Inspection
Plumbing, HVAC, Radon

119

• Honeywell HZ311 zone 
damper/ thermostat 
control center (cover off)

Cover on

IRC  Inspection
Plumbing, HVAC, Radon

120
First and second floor 

zone dampers
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IRC  Inspection
Plumbing, HVAC, Radon

• M1305.1.4.1 Ground 
Clearance

• Concrete slab or other 
approved material

• 3” clearance from 
ground

121

122
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123

?

?

IRC  Inspection
Plumbing, HVAC, Radon

124
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125

IRC  Inspection
Plumbing, HVAC, Radon

126

M1502 Clothes dryer exhaust
• Dryer exhaust duct

• Metal
• Exhausted to outdoors
• Minimum 28 gage, 4”
• Sealed per M1601.4.1
• Terminate 3’ from openings

• M1502.4.4 
• UL 705 Power Ventilators allowed

• All joints taped M1601.4.1
• UL181B Listed
• Permanent label or tag> 35’
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IRC  Inspection
Plumbing, HVAC, Radon

127

Duct for second floor bath fan

IRC  Inspection
Plumbing, HVAC, Radon

128
Bath exhaust used as part 

of ventilation system
Normal ½ Bath 

exhaust
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IRC  Inspection
Plumbing, HVAC, Radon

129

IRC  Inspection
Plumbing, HVAC, Radon

130
Exhaust opening for Range hood

M1503.4 This unit < 400CFM
No additional makeup air required



November 2019

OEDM – Fall 2019 Career Development
66

131

IRC  Inspection
Plumbing, HVAC, Radon

132
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IRC  Inspection
Plumbing, HVAC, Radon

• Compliance certificate 
posted N1101.14

• Approved location

133

IRC  Inspection
Plumbing, HVAC, Radon

134

Any 

Questions?
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Residential Code Series: 
Plumbing, Mechanical and Radon

• Thank You:

• Johnny Carrier P.E. (Carrier Group, Inc.) for Plans 
and documents used in this presentation

135

Residential Code Series: 
Plumbing, Mechanical and Radon

136

THE END



November 2019

OEDM – Fall 2019 Career Development
69

Use of Office of Education and Data Management

(OEDM) training materials must be approved in writing by

the State of Connecticut, Department of Administrative

Services’ Office of Communications. In approving of such

use, the State of Connecticut assumes no liability

associated with such use, including, but not limited to, the

user’s dissemination of any inaccurate information or

interpretation in connection with its use of these training

materials. Use of the training materials is at the sole risk

of the user, and the State’s approval of the use does not

constitute an endorsement of the user or its intended use.

Use of OEDM Training Materials

137


