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To measure outdoor radon’s influence
on indoor radon levels:
All the typical radon entry routes
listed below need to be minimized:

Basement sub-slab infiltration by depressurization
Garage sub-slab infiltration by depressurization

Front entrance sub-slab infiltration by depressurization
Coating of basement slab to stop radon flux

Determine poured foundation walls flux is minimal
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. Walk Out Study House
Radon System included: 71M2/21 data

1) 3" PVC to sump pit — Sumpi
with GBR45 fan suction

2) 4" Basement suction with
RP145 then RN3 fan

3) 3" Garage suction

4) 3" Jumper pipe front slab

Initial Radon
1400 pCi/l
Post Mitigation
2 to 7 pCill

Sub-slab . RN3

-27 to -47 pascals < ind
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HRV was considered. Intake air designed at
ten feet above grade to minimize outdoor radon.

Outdoor radon
was measured
at ten feet

& : ==
above grade = | | ST

Homeowner | J —
decided
to first

seal the slab.
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Outdoor radon levels at two feet (Red line)
were the same as at ten feet above grade (Blue line)

16 iz .
pk'i" Post Mitigation Results e Psieceat Radin
1

Basement avg = 4.3 pCil == 1st Floor radon
44— Firgt Floor avg =2.2 pCyl Outside grade
Outside at Grade avg = 2.7 == Qutside Deck
pCil
Outside 10 feet up avg =2.5 Daytime Low
pCil 9 AMto 8§ PM Night High
H RV - Small At Grade avg 2.11 9PMto 8 AM

difference pCrl At Grade ave 3.6
betweenAt 10 ft up avg 1.7 pCil pCi1 i

could be ' Grade and 10 ft up avg 3.2
run on a
timer for
daylight
hours
only

2022 AARST International Radon and Vapor Intrusion Symposium



-

:



Slab Flux Testing was done
with an EcoTracker under a 3 liter bowl

Sub-slab negative pressure can
flush sub-slab radon
from an open test hole.

Sniffer measurements need
careful sequencing to minimize
sampling a flushed hole.
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Dashed lines are bare concrete flux
Solid lines is flux with 2 coats of RadonSeal

IFACH is 015 - 7/12to 7/13 pre_paint = = 5W Corner Pre-paint !

Slab flux avg 30 Pci/SF/hr 8/27 to 8/28 Painted Slab . -
I additional — = S5W corner

Slab sealin gl ., | 075pCitobasementair N ——

Dashed lines
. : Pre-painted Slab Flux -
with F

SWcorner s

-

79to 87 pCifSF/MHr = = NE Corner Pre-paint _

RadonSeal [

Center Bas

-
-— -

e N E COrner

by SWsub—slgb Center Bas
+ measure - o - 29to 37 pCifSF/Hr-

homeowner [EESE- “ " Conter sub-siab g r——

did not
reduce flux

measured /_/
5400 pCi/l

/—/ —~——=_  NEComer —
g A 14 to 18 pCi/SF/Mr

NE Sub-slab
measured
2600 pCi/l ——

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
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Owner used Rust-Oleum Rock Solid garage paint
The first coat of epoxy over RadonSeal had hairline cracks

5 11/13 to 11/14 Slab flux North Wall
Flux test over cracks had 1 Basement slab South Wall
- 0 13 1 coat of South Wall ST Y L
no reduction in flux | 2 part epoxy 6.6 pCi/SF/Hr e ol S

- = SWSlab paint cracks

——— SE Slab No paint cracks

Flux test over solid paint
had excellent flux reduction

7
SW corner Slab | North Wall
Cracks 2 pCi/SF/Hr
88.0 pCi/SF/Hr _ SE Corner Slab
| s ) No Cracks
. E SW Corner Slab 0.1 pCi/SF/Hr
Owner then applied a . 7 Np Cracns exceptrise at end?

6.3 pCi/SF/Hr

second coat of epoxy

9 10 11 12 13 14 15 16 17 18
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One coat of
epoxy
0.1to 6
pCi/sf/hr

Two coats
of epoxy
0.1
pCi/sf/hr

Basement
radon was
4.5 pCi/l

Now
1.3 pCill

Dashed lines are Radon Seal Flux
Solid lines on bottom are 2 coats of Epoxy

Ezo S
L 97to9/8 Radon Seal Slab flux = — SWecomer No Eroxy

Heh 1/28to 1/29/22 Two coates Epoxy e CEfiferBACHBEROR

;105 - = Slidingdoor no Epoxy
el Basement radon levels - = = WeightAreano Epoxy
95 - s
4.5 pCi/l 2 coats Radon Seal ——SW Corner Epoxy

gg 1.3pCi/l 2 coats Rock Solid Epoxy Cefitai BAS ERy

80 4 ———Sliding Door Epoxy

;f) Weight area Epoxy

65

Dash Lines are

€0 Radon Seal coating

55 +
50

45
40

35

30

25 3
20 / - Basement Center

15 >
10 . Solid lines are epoxy coated slab

5

0 | = Hours c— e

§ 9 10 11 12 13 14 15 16 17 1819 2021 22 23 24
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Eight months later Epoxy coating is still working!

One coat of
Epoxy had
hairline cracks
that allowed
radon flux.

Two coats
stopped almost
all radon flux.

Radon Slab Flux after eight months

with two coats of Rock Solid Epoxy Paint

—Center of slab
9/14t09/15/22

—Near walk out

Far South West corner

—Center of South side ,
0.1 pCi/sf/hr

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
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Basement
is mostly below
2 pCi/l with
spikes to 5 pCi/I

1% Floor is less.

Note that
levels are rising
N
summer
months

4 EcoQubes in basement, 1% & 2" floor &

outdoors provide hourly radon levels to cloud

Indoor Radon Levels 2/17/22to 8/23/22

——2nd Floor Radon

——1st Floor Radon

Basement Radon
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Eight months of outdoor Radon at 10 ft above grade

___Indoor & Outdoor Radon Levels_

2/17/22 14 1— Total average
to pCi/l 2nd Floor Radon  1.64 pdi/l VT RO GG 22
L 1st Floor Radon 1.75 pCi/l
8/23/22 12 » - Basement Radon  2.24 pci/l i i g
Radon |n pC|/I Outdoor Radon 2.54 pCi/l

2"9Flr 1.64

1st Flr 1.75 '
(il

Bas 2.24

Outside 2.54

1sn3ny

Note:
Higher in Summer

2022 AARST International Radon and Vapor Intrusion Symposium



Delay in Peak Indoor Radon versus Outdoor Peak

Peak
high to high
or
low to low
had a delay
of
3 to 7 hours
in this
time period

Typically
1 to 3 hours

Outdoor Radon Levels 2/17/22to 7/31/22

—Qutdoor Radon |
—Basemant radon

) 4 Hour peak ‘
3 Hour to peak delay
reduction ! 7 Hour

delay ‘ peak to
i peak

6:00PM  30-Mar 6:00 AM MM 31-Mar  6:00 AM NN
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Average wind speed per month versus average radon.
Decreasing wind equals increasing average radon outdoors

Outdoor radon
and basement
radon track
each other
each month.

Homeowner
remarked that
basement
radon
WENEIWETS
higher in the
summer

B Wind Speed As Wind decreases

Basement & Outdoor increase
m Outside radon

Basement Radon

February March August
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= Outdoor Radon
When wind average speed is zero ~ —Average Wind Speed
Radon levels spike upward

Spikes do not over lap
f |

July 2022 data
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Study Conclusions:

1) Need to treat basement slab and all slabs adjoining the basement.
2) Radon coming out of or through a slab can be significant.
3) Two coats of epoxy paint can stop radon concrete flux.

4) Outdoor radon accumulates uniformly with elevation.

5) Outdoor radon levels are related to wind speed.

6) Outdoor radon levels are higher in the summer
if there is a lower average wind speed.

7) Peak high or low outdoor radon levels
take about 1 to 3 hours to appear indoors.

8) Radon levels outdoors can average higher than indoor levels.
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