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Radon in Hom es



 Better indoor a ir

 Below U.S.EPA Action Level—4.0  pCi/ L

 U.S. EPA Recom m enda tion—Cons ider fixing 
between 2  and  4  pCi/ L

 World  Hea lth Organiza tion 2009  
Recom m enda tion—2.7  pCi/ L (1 00  Bq/ m 3)

 Many can be reduced  below 1  pCi/ L

 Most effective sys tem  with leas t energy pena lty 
a t reasonable  cos t

Reduction Goa l
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Every hom e is  d ifferent

• Radon concentra tion in 
build ings  a ffected  by 

– Radon source s trength
– Pa thways  in the soil
– Transpor t m echanism s
– Build ing ventila tion ra te
– Openings  to the radon 

source

• RADON SOURCES
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Avera ge percenta ges  
from  sources

• Soil gas  m a jor factor

• Percenta ges  for soil 
ga s , em ana tion, wa ter, 
and  d iffus ion va ry 
from  hom e to hom e

• RADON SOURCES
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Radon Entry
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Reduction Approaches

 Inhib it  radon from  entering

‒ Control source

‒ Control transpor t m echanism

‒ Control pa thways

 Reduce radon/ p rogeny a fter entry

‒ Ventila t ion

‒ Filtra t ion

 Other Source Controls : Water + Em ana tion
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Source – Soil

 Rarely excava tion/ rem ova l
 Genera lly use Control of  transpor t 

m echanism s

Johnstonhouseraisingandmoving.com/
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 Active Soil Depres suriza tion (ASD)
‒ Sub-s lab  depres suriza tion (SSD, SSV, 

SSS)
‒ Dra in tile  depres suriza tion (DTD)
‒ Sub-m em brane depres suriza tion 

(SMD)
 Block-wa ll depres suriza tion (BWD) 

Com bina tion

Controlling Trans por t 
Me chanis m s : De pre s s uriza tion
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ASD Theory
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Nega tive P res sure on the Soil

 Override house’s  
nega tive p res sure

 Redirect  and  
exhaus t  gases
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Build ing Inves tiga tion

 Exam ine exis t ing radon tes t  da ta

 Site inves tiga tion

‒ Build ing s tructure

‒ Pa thways

‒ Poss ib le suction hole p lacem ent

‒ Placem ent cautions

 Dia gnos tics

© 2017 Spruce Environmental Technologies, Inc.



Dia gnos tic m easurem ents

• Aid  des ign of  m itiga tion sys tem
• Continuous  m onitors  —

determ ine unusua l entry pa tterns
• Sniffing m easurem ents  taken 

a t suspected  entry points
• No protocols  for interpreta tion other than 

those a s socia ted  with the device its elf
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•Es tablishes  pres sure  fie ld  extens ion—If  m y suction hole  is  
here, will I pull from  enough a rea  sub-s lab?
 Ind ica tes  sub-s lab  soil poros ity
 Ind ica tes  sub-s lab  ba rriers
 Ind ica tes  shor t circuits

Sub-Slab  Com m unica tion 
Tes ts

Pressure field  extens ion



Sniffer

 Quickly identify a rea / a reas  where 
radon entry s tronges t

 Identifies  required  pres sure  fie ld  
extens ion tes t points  (flow m us t 
be reversed  or les sened  a t these 
points )

 Can elim ina te  radon entry points

‒ Aids  in sys tem  des ign

‒ Might not have to trea t cer ta in 
a reas
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Overview of  ASD

 Active soil dep res suriza tion (ASD) describes  a  group  

of  techniques  used  to reduce radon, wa ter vapor, soil 

ga s  and  vola tile  organic com pound (VOC) 

concentra tions  in hom es  and  other build ings . 

 ASD techniques  crea te a  nega tive p res sure field  

below the build ing to inhib it  radon, m ois ture and  

VOC entry and  to a llow gases  and  vapor to be d rawn 

from  benea th the s lab  and  vented  above the roof  

line. 
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ASD Com ponents  - Interior
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ASD Com ponents  - Exterior
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ASD Sub-Slab

Ground  Level

Slab

Crushed  Rock

The  Box
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 Clay (1 )

 Sand  (2 )

 Com pacted  soil (3 )

 Concrete (4 )

‒ Spills

‒ Interior footings

Sub-s lab  Barriers  to  P res sure 
Field  Extens ion

(1)

(4 )(3 )

(2 )
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Dra in-tile  depres suriza tion

• Exterior trench 
d ra ina ge sys tem s  can 
be used  to collect  and  
red irect  radon

• Ends  of  d ra in p ipe 
should  be capped  to 
p revent backflow

• Pipes  can be entirely 
outs ide the house and  
effectively 
cam oufla ged
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Sum p depres suriza tion

• Varia tion of  sub-s lab  and  d ra in tile  suction 
• Sum p capped  so it  can continue to d ra in 

wa ter and  serve a s  loca tion for radon 
suction p ipe

• Sum p sea led  and  sys tem  a ttached  to cover, 
or to d ra in tiles  rem ote from  the sum p

• Subm ers ible pum p m ay be required
• Cautions  whenever em ployed



ASD – Dra in Tile  
Depres suriza tion

Slab

Crushed  Rock

The  Box

Ground  Level



ASD – Dra in Tile  
Depres suriza tion

Slab

Crushed  Rock

The  Box

Ground  Level



Sub  Mem brane

• Lay high dens ity 
polyethylene p la s tic over 
p ipe & ground

• Attach to wa lls  and  sea l

• Route outs ide the build ing

• Use fan to continuous ly 
d raw a ir from  behind  the 
m em brane



ASD—Sub-m em brane 
Depres suriza tion

Crawl Space

Slab

The  Box

Ground  Level



Block wa ll depres suriza tion

• Used  in basem ent houses  with 
hollow block founda tion wa lls

• Rem oves  radon from  the 
hollow spaces  within 
basem ent 's  concrete b lock 
wa ll 

• Active depressuriza t ion crea tes  
vacuum  on the hollow por t ion

• Wall tops  sea led
• Often used  together with 

subs lab suction.



Controlling Pa thways

 Sea ling
‒ Cracks

‒ Holes

‒ Crawl (etc.) accesses

 Poor s tand  a lone technique
 Mainly used  to enhance ASD 

sys tem s  by isola ting s lab
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Pressuriza tion

 Mechanica l fans  b ring 
in outs ide a ir

 Pres sure increases  and  
can s low radon entry

 Requires  build ing with 
very t ight “skin”

 Most hom es not this  
t ight



Control After Entry
• Dilution/ ve ntila tion

 Natura l

 Mechanica l

• Hea t trans fer devices

HRV
ERV
AAHX

• Filtra tion

 Ques tionable  effectiveness
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Source – Water 

 Aera tion

 Charcoa l filtra t ion
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Water 
from 
Well

Radon-
Laden Air 
to vent

Blower

Water to 
House



Source – Build ing Materia ls

Problem Solution

Rad ioactive infill Rem ova l

Granites

Ventila tion
Sheetrock

Concrete with rad ioactive 
a ggrega te
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Radon Requirem ents  & 
Standards

 Sta te s tandards  

 EPA Radon Mitiga t ion Standard  (RMS)

 ASTM E2 1 2 1 -1 2  Standard  Pract ice for Ins ta lling Radon Mitiga t ion 
Sys tem s  in Exis t ing Low-Rise Res identia l Build ings

 AARST-ANSI RRNC 2 .0  Standard
Prescriptive building code with performance requirements.

 AARST-ANSI Res identia l Hom e Mitiga t ion

 AARST-ANSI RRNC  For Larger Build ings

 AARST-ANSI Mitiga t ing Schools  and  Large Build ings

 AARST-ANSI Mult ifam ily Mitiga t ion Standard

Requires qualified mitigation professional


