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N.J.A.C. 5:23-10
Radon Hazard Subcode
as of 2/8/2011
Note to editors: use-strike-throufyit deletions & underlindor additions
use (..) for comments with your initials

5:23-10.1 Title, scope; intent

(a) This part of the regulations, adopted purstmtite State Uniform Construction Code Act, P.L73.9¢.
217, as amended and as supplemented by P.L. 1988, @N.J.S.A. 52:27D-119 et seq.), and entitled
Radon Hazard Subcode, shall be known, and maytée ttiroughout the regulations as, N.J.A.C. 5:23-10
and, when referred to in this subchapter, may teel@s "this subchapter"

1. This subchapter is intended to complement ratiepted by the New Jersey Department of
Environmental Protection at N.J.A.C. 7:28-27 whicbvide for certification of persons who sell radon
radon progeny devices, test for radon or radongmggor mitigate radon in buildings.

i. Copies of N.J.S.A. 26:2D-70 et seq. and N.J.A.28-27 may be obtained from the New Jersey
Department of Environmental Protection, Radon $act/ail Code 25-01, PO Box 420, Trenton, NJ
08625-0420.

(b) This subchapter pertains to the constructioalldfuildings in Use Groups E and R, as definethe
building subcode, within recognized radon pronasidefined as Tier One by the New Jersey Department
of Environmental Protection and shall control mattelating to construction techniques to mininrizéon
gas and radon progeny entry and facilitate anyesyent remediation that might prove necessary.

(c) This subchapter pertains to only those postiohUse Group E buildings that are in or belowoimd
occupied areas of the building.

(d) This subchapter seeks to protect and ensurémaiety, health and welfare insofar as it ieaféd by
radon entry into schools and residential buildings.

It is the purpose of this subchapter to establishdards and procedures to ensure that construction
techniques that minimize radon entry and thatitatd any post-construction radon removal that is
required shall be incorporated in the constructiball buildings in Use Groups E and R in tier @meas
and are permitted to be incorporated elsewhereein Bersey.

Radon is a colorless, odorless, tasteless, radieagas that occurs naturally in soil gas, undargd
water, and outdoor air. Prolonged exposure toagdel/concentrations of radon and its progeny (ghat
substances formed as a result of the radioactigaydef radon) has been associated with increasb® in
risk of lung cancer. An elevated concentratiodéfined as being at or above the guideline of 4lpQi
0.02 WL average annual exposure.

Inasmuch as it is deemed to be more cost effettiviild schools and residential buildings thatstes
radon entry than to remedy a radon problem aftastraction, design and construction techniqued bleal
employed, in tier one areas, to minimize pathwaysbil gas to enter and features shall be incatedr
during construction in tier one areas that willifitate radon removal after completion of the stuue if
prevention techniques prove to be inadequate.

The installation of radon mitigation systems instixig portions of buildings shall not be subjectite
construction technique requirements set forth IWAIC. 5:23-10.4.
5:23-10.2 Definitions

The following words, terms and abbreviations, whead in this subchapter, shall have the following
meanings unless the context clearly indicates wiiser
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“AASHTO #57” means the American Association of 8teighway and Transportation Officials grading
system for stone that requires 90-100 percenteoftbne to pass through a 1” sieve, 25-60 percast m
pass through a 1/2"sieve and 0-10 percent mustthemsgh a No. 4 sieve.

“Cracks” means openings in the slab or foundati@t &re 1/32” or greater.

“Drainage Matting” means an underslab material gjpadly made to create a void space to allow water
air to pass through it.

"Foundation pipe drain" means a drain placed ingtiaeel bed around the perimeter of a foundatian th
utilizes a perforated pipe. An "interior foundatipipe drain” is one placed around the internainpeter of
a foundation. An "exterior foundation pipe drais'bne placed around the external perimeter of a
foundation.

"French drain" or "channel drain" means a path usexbsist with water drainage which is installed i
basements of some structures during initial conitrm, which consists of a gap (typically one-halbne
and one-half inch in width) between the basemartlblvall and the concrete floor slab around thé&ent
inside perimeter of the basement.

“Gravel Bed” means a bed of crushed rock, aggregatgavel placed under a concrete slab that pesvid
drainage and airflow under the slab. The wordsejraggregate and crushed stone are used
interchangeably throughout this subchapter.

“Gravel Bed Area” means the square foot groundaxtrdrea of a continuous gravel bed contained mvithi
the foundation walls, footers or other perimetestalctions that surround the gravel bed and bladloa
out of the gravel bed area. All gravel beds grrethign 64 ft must be directly connected with solid or
perforated piping to radon vent piping.

“Perforated Piping” means rigid plastic piping @s$t 3" in diameter that is a minimum sewer andhdra
ASTM D-2729, with at least two 5/8” diameter hoiaghe pipe, every 5”. Each set of two holes are
typically drilled 120 degrees apart from each ather

“Prefabricated Drainage Matting” means a prefatigd composite 3-dimensional low profile drainage
and venting material that is wrapped with non-wofiker fabric with equivalent airflowsroperties of at
least four inch PVC pipe and a compressive streafjitt least 7500 psf. ???

"Picocurie per Liter (pCi/L)" means 2.2 disintedgoat per minute of radioactive material per litdrmay
be used as a measure of the concentration of iga®m air. One picocurie is equivalent to:1uries.

"Radon" means the radioactive noble gas radon-222.

"Radon Progeny" means the short-lived radionuclfdesed as a result of the decay of radon-222,
including polonium-218, lead-214, bismuth-214 antbpium-214.

“Radon Vent Pipe” means gas and water tight pikfiétings at least 3” in diameter that is roufesim
the gravel bed connection to the outside thasésluo vent radon from the soil to an approvedtiona
outside the building.

"Sub-Slab Collection Plenum Box" means concreteksidhat are laid on their side and placed in sepat
in a gravel bed to create a void space in the §rdvadon vent piping is routed into the void spacéae
void space provides minimal flow restriction for #iat is drawn out of the gravel bed using theradent
piping that is routed into the void space. Thedsgdicollection box" or "collection plenum box" arsed
interchangeable throughout this sub-chapter.
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Sump means

> wiedink or pit th
receives onlv I|qU|d wastes Iocated below the azttem of a qrawtv dlscharqe that is emptied bynping.

(2009 National Standard Plumbing Cod&JK

"Sump pump” meanssa v
Femete#emthe—struetara)ermanentlv mstalled mechanlcal dewce for remnnw:lear water or I|qU|d
waste from a sump. (2009 National Standard PlughBinde) AJK

“Vented gravel bed” means a sub-slab gravel bedhiisthe appropriate sized radon vent pipe coadect
to the gravel as specified in this subchapter.

"Working level (WL)" means that concentration obghlived radon decay products that will result in
130,000 million electron volts of potential alpharficle energy per liter of air. Working leveldaneasure
of radon decay product concentration in air.

5:23-10.3 Enforcement

(a) The provisions of this subchapter shall be & by the enforcing agencies having responsitiit
the enforcement of this chapter.

(b) Enforcement responsibility shall be divided amgeubcode officials in the following manner:

1. Plan review and inspection with regard to coampie with N.J.A.C. 5:23-10.4(b) and N.J.A.C.5:23-
10.4(c) shall be the responsibility of the buildgigocode official, except that N.J.A.C. 5:23-10)4fbshall
be the responsibility of the electrical subcodéciHf;

2. Enforcement responsibility for work other thahieh is required in N.J.A.C. 5:23-10.4(b) and N.CA
5:23-10.4(c) shall be as set forth in N.J.A.C. 532&(a).

NOTE: Thissection isfor New Construction of Residential Homes

5:23-10.4 Construction techniques

(a) Tier one radon hazard areas shall be identifiettcordance with the county/municipal radoniriigt
established by the Department of Environmentald®tain. The current list of municipalities in tiene
areas is set forth in Appendix 10-A of this subcode

(b) The construction techniques set forth in thissection shall be the minimum radon hazard prietect
features required to be incorporated into conswuoaif buildings in Use Groups E and R in Tier One
areas, and may be incorporated elsewhere, in tsdemimize radon and radon progeny entry and
facilitate any post-construction radon removal thaly be required. Enumeration of these constmictio
techniques is not intended to preclude voluntaeyafsadditional or more extensive techniques. Full
compliance with these construction techniques igequired for additions; however, those constorcti
techniques that are feasible shall be incorporated.

1. A continuous vapor retarder not less than six@m006 inch; 0.152 mm) polyvinyl chloride or
polyethylene with any seams overlapped not less #2ainches (305 mm), or oth@quivalent materials,
shall be installed under the slab in basement Efidan-grade construction and on the soil in crspece
construction.

2. Floors of basements and slab on grade consinusitall be placed over a base course, not lessftur

inches (102 mm) in thickness, consisting of grawetrushed stone containing not more than 10 pércen
material that passes through a No. 4 sieve.
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3. Basement slabs with interior foundation pipardranstalled shall have a solid three-inch minimum
diameter vent pipe section installed in conjuncitidth this drainage system. and be connected &mlarr
vent pipe terminating at an approved location @nekterior of the building.

4. Slab on grade construction and basement slalehwb not have an interior foundation pipe drdialk
have a minimum 3" pipe Tee fitting installed in tip@avel bed for every 1,500 square feet, or portion
thereof, of slab area. The Tee fitting shall bensxted to a radon vent pipe. Radon vent pipesemead
to Tee fittings installed in separate gravel befsloe joined into a single vent pipe that is rodkedugh
the roof if the total gravel bed area is less tha@0 square feet. If the total area of the graeels is
between 1500 Square feet and 4000 square feastigipe diameter shall have a minimum four inch

pipe.

5. Basement slabs with French drains or channétsishall not be allowed unless interior foundapgre
drains as described in this section are installed.

6. Joints in foundation walls and floors, includimgthout limitation, control joints between slaéctions
poured separately, and between foundation wallflmod (except for French drains or channel draias),
well as penetrations of the foundation walls aodiflincluding, but not limited to, utility penetias, shall
be substantially sealed by utilizing a non-crackiotyurethane or similar caulk, or equivalent, ider to
close off the soil gas entry routes. Any openiogpenetrations of the floor over the crawl spaeide
substantially sealed in order to close off the gas entry routes.

7. Untrapped floor drains shall be provided witmoxable stoppers which substantially close offdbié
gas entry routes. Sump pits that includes pigtiag drains to grade or to a drywell shall have a
mechanical trap or check valve in the piping.

8. A sump cover which substantially closes off $béd gas entry routes shall be provided for all pum
installations. Section (b)3 is not required ififalation pipe drains terminate in a sump pit anadan
vent pipe is routed into the pit.

9. Any ductwork that is routed through a crawl spac beneath a slab shall be sealed with mastiersgs
or tape that meets the applicable requirementd.of&1 A or UL 181B, or other equivalent sealants.

10. Sealant materials that substantially closehafsoil gas entry routes shall be installed ondoors or
other openings between basements and adjoinind spaeges that are vented to the exterior.

11. The tops of foundation walls, including, withdimitation, interior ledges, that are constructéd
hollow masonry units shall be capped or the volddl e completely filled.

12. The independent vent stack pipe provided io@ance with (b)3, 4 or 8 above shall be an adetyuat
supported, gas tight, three-inch minimum diameddid pipe, through any enclosed portions of the
building. The pipe shall be routed in a mannet inavides three feet of vertical pipe that is asige for
the installation of a future in-line vent pipe fimna non-conditioned (not heated or cooled) space,
including, without limitation, an attic space, xtcluding a basement or crawl space, and instailad
configuration, and supported in a manner, thatevidure that rain water or condensate accumulation
within the pipes will drain downward into the gralibeneath the slab or vapor barrier. The venkgigme
shall meet the following termination requirements:

i. Vent pipes shall terminate at least 12 inchesvalihe roof, measured from the highest point whtese
vent intersects the roof. When a vent pipe extemg@rminates on an occupiable roof the vent piyad s
extend at least seven feet above the roof surface.

ii. No vent terminal shall be located directly batfeany door, window, or other ventilating opendrighe

building or of an adjacent building nor shall amgls vent terminal be within 10 feet horizontallysafch
an opening unless it is at least two feet aboveédpef such opening.
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iii. No vent terminal shall be closer than 10 feetizontally from any lot line. Where this 10 foot
horizontal distance is not possible due to lot tnidhe vent terminal shall be placed as remote timriot
line as practicable.

13. Radon vent pipes shall be identifiable andrbjdabeled at intervals of not more than 25 feet i
concealed locations, not more than 50 feet in eeghdscations and not less than once in any room or
space.

14. Electrical junction boxes shall be installedhivi 6 feet of the provided area, such as an aduesattic
space, where a future in-line vent pipe fan antesydailure alarms may be installed.

15. In combination basement/crawl space or slalgrade/crawl space buildings a three-inch minimum
solid vent pipe shall be provided between the aaeasinterconnected into the independent vent stack
permit use of a single in-line vent pipe fan ifieation of the system is desired.

16. In order to reduce stack effect, air passaugspenetrate the conditioned envelope of the imgjld
such as attic access openings, or other openisgaled in top-floor ceilings, shall be closed, lggted or
otherwise sealed with materials approved for syghieations.

NOTE: Thissection isfor New Construction of Schools

(c) The construction techniques set forth in thissection shall be the minimum radon hazard pretect
features required to be incorporated into conswuoatf buildings in Use Group E in Tier One areay]
may be incorporated elsewhere, in order to miniméz®n and radon progeny entry and facilitate astp
construction radon removal that may be requiredurieration of these construction techniques is not
intended to preclude voluntary use of additionainmre extensive techniques. Full compliance witse
construction techniques is not required for add#gichowever, those construction techniques that are
feasible shall be incorporated.

1. Any foundation wall in contact with a graveldbghall have all foundation voids at the concréb s
elevation filled solid with mortar. If the interiglab is below the exterior grade, the masonrgréot
foundation walls shall have, at an elevation algraele or at the exterior grade, all voids in on@giete
horizontal course filled solid with mortar. Anyhetr openings into the exterior foundation wall betbis
filled course shall be sealed.

2. Any hollow core foundation walls that are in tast with a gravel bed on one side of the foundatio
shall have the below slab surface of the foundatial on the gravel bed side and any foundatiolityiti
penetrations sealed with an appropriate sealer.

3. A gravel bed at least six inches in height nalten grade size than AASHTO #57 shall be placedkun
all occupied areas of the building. Gravel bedjheshall be maintained under any areas requiring a
thicker slab.

4. A concrete slab shall cover all gravel bedslamdt least 4 inches thick. The concrete slalh saaast
tight to the foundation wall. Control joints casto concrete slabs shall use materials % incless in
thickness to facilitate later sealing.

5. A minimum continuous 10 mil thick (0.010 in¢h254 mm) vapor retarder or equivalent shall be
between all sections of the concrete slab andridneeybed. Any seams in the barrier shall be eygrd
at least 12 inches. Openings around the vapoiedor utility piping or foundation supports shak
sealed using materials and methods specified bgdghknt manufacturer.

6. All utility pipes placed in the gravel bed dHave at least 2" of combined gravel height abovbelow
the pipe.
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7. All gravel bed areas shall be directly connédteradon vent piping routed to an approved locati
above the roof. Radon vent piping shall not teatérin a sump.

8. Radon vent piping shall be routed through thed@ioned space of the building

9. Crawl spaces that have corrugated steel deskipgorting the concrete slab above the crawl sphak
be constructed in a manner to seal any openinggeketthe gravel bed and the crawl space. Thickenin
the slab at the outer edge of the corrugated dgckicover the openings is an acceptable method for
sealing the possible openings between the grawkhbd the crawl space.

10. Plastic radon vent piping and fittings ingdlhbove the slab shall be schedule 40 or greaAtér.
plastic fittings and piping shall be made of thmeanaterial. Piping and fittings installed above t
concrete slab shall be joined together in an &ittignd watertight manner as specified by the
manufacturer’s installation instructions.

11. Radon vent piping can be gas and watertighalp@ing and fittings if necessary to comply withde
requirements. Metal piping and fittings shall bmgd together in an airtight and watertight maraser
specified by the manufacturer’s installation instions.

12. Gravel bed areas less than 1,500 squareHfakt® connected to 3” or larger radon vent pipifide
radon vent piping shall be connected to a 3" agdaiTee fitting embedded in the gravel bed witleast 1
foot of 3 inch or larger perforated piping for ey&0 square feet {jtof gravel bed area. Perforated piping
installed in the gravel bed shall be attached th lkrads of the Tee fitting and laid in the graved bvith

the holes facing down. Pre-fabricated drainagdingatproviding at least equivalent airflow and
connection to the gravel bed as the perforatechgipan be substituted if the drainage mat connettio

the radon vent piping is also at least equivalera 8 inch Tee fitting connection.

13. Gravel bed areas between 1,500 and 4000 sfpedrghall be connected to 4” or larger radon vent
piping. The radon vent piping shall be connected 4" or larger Tee fitting embedded in the grabed
with at least 1 foot of 4 inch perforated piping é&very 50 square feet of gravel bed area. Pdedra
piping installed in the gravel bed shall be attacteeboth ends of the Tee fitting and laid in thawgl bed
with the holes facing down. Prefabricated drainage providing at least equivalent airflow and
connection to the gravel bed as the perforateagipan be substituted for the perforated pipirthef
drainage mat connection to the radon vent pipiradse at least equivalent to a 4 inch Tee fitting
connection.

A collection box in the gravel bed can be substilubr the perforated piping or prefabricated dxgin
mat. The collection box shall be constructed lgihg at least four open core 16 inch by 8 inct8bgch
cement blocks on their side in a square so asfter@n open plenum that is at least 14 inched ligches
by 8 inches high. A six-inch or greater spaceldf@imaintained between the cement blocks in the su
slab plenum. Solid radon vent piping 4”or largealsbe routed from inside this plenum to an apptbv
exhaust location. See Figareand 2below.

The collection box shall be covered with apprderimetal decking or pressure treated plywood ogroth
equivalent durable covering that adequately suppbg concrete slab.

14. Gravel bed areas between 4,000 and 15,000estpe (ft) shall be connected to 6” or larger radon
vent piping. The radon vent piping shall be conea@do a 6” or larger Tee fitting embedded in thavgl
bed. The six-inch Tee fitting embedded in the graeel shall be connected to two additional six-inee
fittings. Four, four inch perforated pipes shaldttached to these Tee fittings and connectedddant of
4 inch perforated piping for every 50 square fdejravel bed area. The perforated piping shalplaeed
in the gravel bed with the holes facing down. Biggire2 3 below

Prefabricated drainage mat providing at leastvadent airflow and connection to the gravel bedhas
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perforated piping can be substituted for the patéat piping if the drainage mat connection to the T
fittings is at least equivalent to a 4” Tee fitfioonnection.

A collection box in the gravel bed can be subsiufor the perforated piping or drainage mat. The
collection box shall be constructed by turningeatst six open core 16 inch by 8 inch by 8 inch agme
blocks on their side in a square so as to creatman plenum that is at least 32 inches by 32 mblye8
inches high. An eight-inch or greater space dfmlnaintained between the cement blocks. Solidrrad
vent piping 6” or larger will be routed from insitlés plenum to an approved exhaust location. Figare
34 below.

The collection box shall be covered with approgrimietal decking or pressure treated plywood orrothe
equivalent durable covering to adequately supfericoncrete slab.

15. Any collection box set in the gravel bed sbhealllocated so that it is no more than half theadise
from the center of the gravel bed to any outer edge

16. If the length of any gravel bed is more thartiff@s the width of the gravel bed, then a pergtgtipe
with the holes facing down shall be placed in theevgl bed in place of a collection box. The peated
pipe shall be at least the length of the long lerajtthe gravel bed minus the width of the grawes.b

17. Radon vent pipes connected to separate gradsl can be joined into a single vent pipe thedused
through the roof if the piping is sized for theadlagravel bed area the pipe or pipes are venting.

18. All concrete slabs shall be allowed to curreafdeast 14 days before any crack or joint sgabn
done. Interior walls shall not be installed ovasealed control joints or cracks. All cracks, cohjpints
or other openings through any concrete slab inolythe intersection between the concrete slab apd a
foundation wall shall be sealed utilizing a none&iag polyurethane caulk, membrane sealant, or
equivalent sealing.

19. Any cracks or openings through the concretle shder unit ventilators or in the foundation wall
behind unit ventilators shall be sealed beforeuthieventilator is installed.

20. Floor drains, which allow soil gas to enter tuilding, shall be provided with removable stagpe a
radon gas resistant drain.

21. All sump installations that could allow sodsgjto pass into an occupiable space shall haveaveble
sump cover which substantially closes off the ga# entry routes.

22. Openings or penetrations of the floor aboweaawl space shall be substantially sealed inrci@e
close off the soil gas entry routes.

23. Any entrance to a crawl space from an occupigiace shall include an airtight door. Othemimgs
between any crawl space and occupiable spacetshalibstantially sealed.

24. All above slab plastic radon vent piping shalladequately supported at least every 6 feet of
horizontal run and 10 feet of vertical run or asdfied by the manufacturers installation instroot. The
pipe shall be routed in a manner that makes itsaiisle for the installation of a future in-line ¥qripe fan
above a flat roof or in a non-conditioned (not kdatr cooled) space that has no occupiable spane ab
it. All radon vent piping shall be installed ircanfiguration and supported in a manner, thatevidure
that rain water or condensate accumulation withengipes will drain downward into the ground beheat
the concrete slab and vapor barrier. The radohpipimg shall meet the following termination
requirements:

i. Radon vent piping shall terminate in a verticdéntation at least 12 inches above the roof,smesl

from the highest point where the vent interseatsrttof. When radon vent piping terminates on an
occupiable roof, the vent pipe shall extend attleaght feet above the occupied surface.
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ii. No radon vent piping shall terminate diredblgneath any door, window, or other opening of the
building or ofan adjacent building nor shall any such vent teairtie within 10 feet horizontally of such
an opening unless it is at least two feet aboveéapef such opening.

iii. No radon vent piping shall be closer than &6tfhorizontally from any lot line. Where this foot
horizontal distance is not possible due to lot tnidhe vent terminal shall be placed as remote timriot
line as practicable.

iiii. No radon vent piping shall be closer thanfa@t from a mechanical outdoor air intake.

25. Radon vent piping shall be identifiable arehdly labeled at intervals of not more than 10 fleet
concealed locations, not more than 20 feet in eeghdscations and not less than once in any room or
space.

26. Each radon vent piping run shall have an etetfunction box installed within 6 feet of theea
where a future in-line vent pipe fan could be ihsth

27. Each gravel bed area greater than 64 squetréfferequires a least one test location(s) through the
slab to determine the amount of negative pressemerated by the test fan. The test hole shalbtetéd

in an area that is most distant to the sub slatunhecollection box or radon vent piping . The tasies
can be drilled through the slab or test holes @tubing placed in the slab during the slab cositin.
Tubing placed in the slab must be protected agdarmage until the pressure test is completed.

A test fan shall be temporarily attached to theoradent piping no sooner than 14 days after congpiedf
the concrete slab. The test fan shall be rated atore than 500 cfm at one inch of static presfursix-
inch piping or a maximum of 250 cfm at one inclstattic pressure for four- inch piping or 150 cfnroaé
inch of static pressure for three-inch piping. igitl differential pressure gauge capable of maagLa
pressure difference of 0.001 inches of water colshall be used to measure the pressure difference
between the test hole and the room. The test lsbl@sbe sealed with poly-urethane caulking or eetm
after the testing is complete.

Each test hole shall have a negative pressure elindgced by the fan that is at least 4.0 pasda81(6
inches of water column) in strength prior to builglbeing enclosed or 2.0 pascals after the building
enclosed and heated. Only a NJ certified mitigaltiosiness who is listed with the state as certiitedo
school mitigation can do the sub-slab pressureimgadThe mitigation business shall provide the €&ah
Contractor with the results of this testing. listbub-slab negative pressure is not induced, iaddit
sealing or additional radon vent piping connectethé gravel bed area shall be installed and aatditi
pressure readings made by the mitigation busimmesadure the previously defined pressure is actieve
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