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ABSTRACT 

Subslab depressurizaeion (SSD) systems in new houses constr~cted 
with well sealed slabs and qood aqqregate beds will probably achieve 
excellent radon mitigation performance with fans that are considerably 
3m&lle.: than the ao Waet fans that are cur:rently recommended. This 
paper desc:ribes the development, testinq, and evaluation of a low 
power radon mitigation fan for installation in new houses. This "mini 
SSD fan" uses only 10 Watts of power, and its radon mitiqation 
performance is shown to be almose as good as the larqer fans. Since 
the EPA plans to recommend the inseallation of SSD syst.~s in hundreds 
of thousands of houses that are const:ruct.ed each year in high radon 
areas, the long term energy savings involved in reducing fan power 
could involve billions of dollars. In addition, the mini SSD fan 
lowers the installation cost of the radon mitiqation system, and this 
might encourage more builders to follow with the EPA recommendations. 
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BACKGROUND 

One strategy for radon mitigation in new construction is for 
builders in areas with high radon levels to install SSD systems in all 
the houses that they build. Experience with SSD in new construction 
suggests that when houses are constructed with SSD combined with a 
well sealed foundation and a porous aggregate layer, then the 
performance of SSD radon mitigation has been shown to be excellent. 
Although many houses with these systems would not have had a radon 
problem above the EPA action level of 4 pCi/L, even the lower level 
houses would probably experience some radon mitigation. Since most 
radon exposure occurs in these lower level houses (due to their large 
numbers), the net result of installing SSD in all houses in high radon 
areas is a substantial decrease in radon exposure for occupants of 
these houses. 

A primary objection to installing SSD systems in all houses would 
be·' ~he costs, both for initial installation and for energy and 
eventual replacement. This objection could be reduced by using the 
lowest cost components consistent with good radon mitigation 
performance, long life, and low energy costs. This paper describes 
the development, test, and life cycle cost evaluation of a low power 
SSD radon mitigation fan for installation in new houses. This "mini 
SSD fan" uses 10 Watts of electric power compared to the 80 Watts of 
the standard fan, and its performance is shown to be almost as good as 
the larger fans. Since the EPA plans to recommend the installation of 
SSD systems in hundreds of thousands of houses that are constructed 
each year in high radon areas, the long term energy savings involved 
in reducing fan power could involve billions of dollars, and these 
energy savings might provide some assistance in solutions to problems 
such as global warming and a.s. energy independence. In addition, the 
mini SSD fan lowers the installation cost of the radon mitigation 
system, and this might encourage more builders · to follow the EPA 
recommendations. 

PREVIOUS EXPERIENCE 

Although SSD is by far the most common radon mitigation 
technique, the details of its operation are not entirely clear and the 
size of the fan that is necessary for effective mitigation is not well 
understood. As a result, most mitigators use 80 Watt fans for most of 
their mitigation jobs, and most of the industry experience is based on 
the use of these fans. For new house construction, it seems that 
smaller fans might be successful if the builder provides a good site 
preparation by installing at least a 4" depth of large diameter 
aggregate under the slab, and by sealing all slab penetrations. 
Several documents have been written about construction details for 
radon resistant new const::uct i on, inc~uding: a new ASTM standardl, a 
Bonne3il l e Power AdminisLra Lion report , and the EPA new construction 
guide . Unfortunately , t hese documents do not contain much discussion 
of fan performance versus size or of life cycle cost.s. The EPA will 
soon issue recommendations on model code language for radon resistant 
new construction, and there will be a technical support document with 
life cycle cost calculations. 

However, there is one study that suggests Lhar. very small fans 
might provide good performance: the February 1990 EPA Symposium Paper 
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Radon Mitig~tion Perform;mc-e.·: of .. =·Bassive Stacks in Residential New 
Construction by Saum and Osborne. This researFh. showed that one 
builder's passive stacks (SSD systems without ~ any fans) offered 
significant radon mitigation performance in both summer and winter. 
Table 1 .shows a summary of the radon mitigation results for this 
study. Th~ :.:·P.~ssi ve stacks ·reduced .the radon· levels ·by about · 6'6%, and 
45 Watt .. SSD ~an_s . reduced radon levels by an average ' of 98% of the pre 

· m1tigation . l~ve~s. Mos.t performance reductions in these passive stack 
houses are thouql:lt to be due poor instal1at£on of the stacks, or to 
depressurization · of the basement .by leakY'· fo·rced · air return ducts 
which reversed . the passi·ve stack pressures. ~ This · suggests that a 
small SSD fan would boost the passive stack pressures ·enough to 
overcome most of these residual mitigation problems. 

:MINI· FAN·DESIGN 
... 

The· first s:t~p in this .project ·\olas to design a low power and low 
cost fan t~hat cQuld be used in a conventional new home SSD system. It 
was assumed that the builder· would install a 4 inches of coarse 
aggregate under the · -slab·, seal all slab ·penetrations, ·and · run a stack 
pipe (.3" ~ or 4" P:VC.) up through the sl·ab and: exiting though the roof. 
In o~der ~ to take advantage of . the ... -passive :. stack"' effect, =the stack 
shouid run through the heated part of the . .: ho:use. " The ·desirable fan 
characteristics were considered to be low power, long life, and low 
co.st. Conventional radon ~ans use· about 80 · Watts, have an estimated 
l'CrO ·, 000 hour life, require 2 pipe couplings to connect to the · stack 
pi-"pe~ and the total cost of fan and ·couplings: is about $150. 

. .. .. . .... .. 
· •••.• • J;.. .:: 

... . : . : ~ . ! 

t;..': i.~' 

.. ,. ~ - . . .·· . . : .... ..: .. : ..... ~ 
'. • ... '• ~ ·~. 1,. - ~ 

'"' :- V :I 
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CQST"- EST.IMATES 
;:.. . . . ·- ;· 

! 

,', 1'".\Ji !:~a!' ' I • • '' lit.. 

::. ··. _ _,., The parts . cos~ :9~ the m~n~ SSD fan ~s less than. $20, and the 
~-- mqftLfied presli'ure~._gauge is about the ::.same cost . .:~about $10) as the 
.. . Fancheck ,gauge. . . Tl)erefore the mini SSD fan-.. coul4 :be , sold· to bu_ilders 

fqr considerably less tnan a standard radon initiqation fan ·system 
co~n'sists of an' 80 :~ 1Watt fan. :with 2 pipe couplings~- (about " $150), and a 

... pressure indicat-e~ ' ($10) . · \It is anticipated that.: : tne mini SSD fan 
~ · system could ,be sold · to bui-iders for :about $75, half the cost of the 

standard< 80, Watt fan system~= _, .. . 
, . ~ . ~ · .. . .. "' . 

LIFE CYCLE COSTS 

The largest cost savin~s are in the life-cycle costs, not the 
initial installation costs. Table 2 shows a comparison o; life cycle 
costs between a 10 Watt SSD,.fan. and a standard· 8·0"' Watt· :SSD· · fan. ~hree 

- ~ types of . recurring costs are assumed: electric-· cost::.:for · running the 
. ... fan continuously, wasted.< heat -~osts for·. wa-l!ml.ing·· ~ouse air that is 

exhausted th_ro.¥.gh . the .. fan, and fan replacei:nen~ : -=- costs: -: ,~ These 
. , calculations slto:~.::; thFLt the· '· mini SSD fan wou-ld~ cost·:·· abo]l1;. · $29 per 
... average year, while" the standaxd 80 Watt fan would cost . aJ?ouj::.·. $135 per 

~ ~ · year to operate contci{luously. ~ - : -: E • • •• ·- • • 
.~.. . -

~.: .. ! !'; ;.. • <p'', ·"! : . • ... • \. i ~ • • 8 ·~ . -: . . .. ,.) . 

... , . ,_ .. :. .. ±.f:-'buifo.ers follow .:the_. fc:rthcomi'ng:: EPA recommendations 'that all 
·· :~houses in radon prone ·areas have ·radon resistant features built into 

· "'- them, then it is reasonable ~to •assume th-at at least 100,000- of the 
1,000,000 ·new home built every year will have SSD fans installed. 
Unde~r these as.sumpti.ons,. the .:: estimated savings .for install;i.ng a 10 

" .watt fan, rather . than · a'n: 80 Watt · fan, ·a:re shown · to be $11 million in 
~ - ·:~he first year, _· $476 million in: . . 10 years, a~d- 94~6 billior( in 30 

c:z. ,years. ;'· .- ' · ·' ~<·- . . :. · · ~ < · · 

-:- ~: !... s.:.. r c. t:- n' · .; . : : ..: !. ... ~·.::. -· :.... ·- r ·~ ·, ., 
, , -...... :1 ~. :. ~ ·· ; .. !'. C; 

~ ~ :· ~ •· f ~ • .!. . r t' .. .. :: R!o.DON :MIT'.IGAT-~ON J?~~~~~~ ~ 
.. :.: ~: t;,) ,.. .... • .:: .. . ,.,. • ... • .. ":' • 

:-;.: : .a:. :.:.::. -I.deal.J.y ·w~ ~woul:d :. like .--;. .to 'kno-w -~he ~- perform~nq_e trade-off between 
:-'. L::. fa-n_- p,~we.x:: apd ''-:f.!;!do.n~ mi:.ti'gation . performance -:.~::u;lder · · ~ --~ide variety of 
... - -conditiol)-s: . . : ·· qeo.l,:ogy, -~ :.climate . ~-- zones, ·,;. ::- build.:i,og practices, 
'·"t"' )l-e.at:j.J1g/~9ol.i:ng :::. system:· variations., :contractor - - ~ariabJ.·es, . failure 
...,, .: ItlO:ci.es>::: etc ~ ·,-::- ~- W,i;th-;'::l.t ·his.e - type - of ., data~· :· ..:we - could '~ ·p~gin to .~ke a 
" : -:calct+J;.ati9n :.Q#: , tile .cost1 per life ~ saved w~-th ·-different ·SSD fan systems. 
r;.tt.MnfPJ;:i:Un~t~4:Y:;:: tjlj.s type:; .:of :.stucty.: .:. i$ . :f'-ar' ·.:. beyc:md t~e ..... , ;SCOP~: _qJ. this 
'"c 1 prq-;j:ec~ •~::.::.:.:; -J::: ;-, c ~< .ii-. ::F: e ·'::--!.: -~·- - £_-:. :. . :. ': .. ~5 .. .... ~, . '" .. :· :. ~ \ :.:; ; ~: ~--
., r • t ... ~,..~ Q_,.,...,~ .. 1 ... .../- ·~· -. -~..r. y.t,;.., • '- ,. c .,.._.c c,. ~ '' 2 ... -I , ,.J- ... .... , , .,...., _... .. 

~~ C......._.£. ~ --. E- "'..,. _F \~.;.-~ . ~- ... -- ~· • t •'-' ... ... :a. a._J •• _ ... ___ - ~ ~ ... - ... •· - .... -· - -,·· r ... • t,; .M .,. ... c:' 
ns.&r~' :S--.!-ACj( f~RFORMANCE '"' .- ~ - ' • -= · • .. • ~ -:.:; ·• :: ,.. - ·• ~ • · · · - · -

~~.D ::· -· -::~f<·::~ .. r.: L :;~· .:. ~:;:; :.' ..::.~-: ;; ~ ; . .. -~~- -~-- ~;:;· .-~·; ;:: ~- ,:, : ~- ~~- ::: :.~ · _·-c ·:.·:~- ; -: . 
~ !' :~ : ~ 7 ·t: :::t-lle: ~p~s~i~.E~< stack.1 exper:i:rroeri.t -dat~.: -·sh'O'W-n ~·,in·: -Table"' l_ ~ygge~cs- :·that 
.':r,.:A:he-::min.i· .;Si~: f:an r:adon.::.:redl&J.(l;itiOhsv::tn cRew {l;ouse~'" _s.h:o~',lct :B~ - somewhere 
1 ~ pe_~'!'l'~l'tn:~-t~n'.e.l:-f.Orman:c-e,-:.:of2 the:: passiv~ . ~~t~c.K ,. :syff.!2rt(_s~:. ·{~:CQ~~ ... 66% 

reauct:.on) and the performance of the 45- - watt .. ·fan- -sy-stems 1about 98% 
reduct:i.ons). It seems likely that if the performance of the passive 
stacks is based on the extremely weak forces of stack effect, then the 
performance of 10 Watt fan systems will be much closer to the 45 Watt 
fan sys~ems than to the passive stack systems. We believe that is not 
unreasonable to assume that the mini SSD fan will give at least a 90% 
average reduction of eleva~ed radon levels in new construction, 
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assuming the recommendation on the subslab aggregate layer and sealing 
is followed. 
. l !-' - ~· "' • 

MINI ' FAN PERFORMANCE IN ONE HOUSE ··· . .. . \ ='· 

, Only one prototype fan was available for experiments until last 
month when an additional half dozen prototype units were received from 
the fan manufacturer. The original prototype has been tested for 
several months under worst case conditions: an older house with no 
slab · sealing ·and a poor subslab aggr~gate bed. These · condition~ were 
expected. to . be much worse than' would ·be :found , in new houses built for 
radon .. resistance. .. The data from these tests is shown i 'n F.igures 2-5. 
These Figures show that even in an older house with no sealing of 
cra·cks and an uneven subslab aggregate bed, the 10 Watt mini SSD fan 
lowers the radon level from 10 pCi/L to 2.1 pCi/L (a 79% reduction), 
versus a .reduction to · 0. 8 pCi/L (a 92% reduction) for a 45 Watt fan. [ 
Figures 2 and 3 show the performance of the two fans over a month as l 
the fans are being cycled off and on every 3.5 days. Figures 4 and 5 
show the averages of 4 on/off cycles so that the variations are 
smoothed out. Note that both fans reduce radon levels within a few 
hours after the fans are turned on, but the larger fan seems to have 
depleted the radon under the slab more extensively than the smaller 
fan, and it takes longer for the radon levels to build up in the house 
after the larger fan is turned off. 

PERFORMANCE LIMITATIONS 

Some general limitations of SSD fans that may apply to the mini 
SSD fan have not been fully investigated yet: l) problems with large 
slabs, 2) problems when sand or other low porosity aggregates are used 
below slabs, and 3) problems when the soil below the slab is very 
porous. These situations are not well understood for even the 
standard SSD radon mitigation systems. It seems likely that this type 
of problem could be addressed by written guidance that would be 
included with the mini SSD fan systems. 

FUTURE DEVELOPMENT PLANS 

The future plans for development of the mini SSD fan call for more 
field tests of the prototype, refinement of the design, field tests 
with cooperative builders, certification (UL or equivalent), volume 
purchase agreements, and eventual sale to builders and mitigators. 

DISCLAIMER 

The work described in this paper was not funded by the 0. S. 
Environmental Protection Agency and therefore the contents do not 
necessarily reflect the vl.ews of the Agency and no official 
endorsement should be inferred. 
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Table ~ ·: .c: . ~adon ~.j..tigation Performance Data from Passive Stack Study 

BOU!aS rtr'nl l'ASSIV!l SUCKS, NO TANS 

'l'ast • Stack Stack Radon 
House Open Sealed Reduction 

No. ~E£i/Ll ~2£i/L} ('~ Corrment Coi!IIMint 
l26 0.3 6.1 

9 ' 
summer .. data 

126 0. 1 13.6 99\ winter. ·data 
l62 4. 7- 8.5 45\ duct leaks, poor corrmunication 

40 8. 8 12.8 3U duct leaks, poor corrmunication 
53 l. l 2~7 59\ 

209 1. 2 6.5 82' t :~· -' 

105 0. 6 l.8 67\ ' ' . - ',, 
42 ... ~ ...... l. 9 9.4 80\ duct lealcaqe .. ; ''•(,; 

84 r 4. g ..... 
2 o 9 ;,;,~I, ; 

5.8 16' duct lealca, poor c6rrmunicatiori 
20.6- . 19._? 85, winter - duct lealtaqe \:in 

' ; 
206 0. 6 :· 2.4 75, summer - duct leakage Hxed .' .. 

AVERAGE: 2.5 S.l 70\ ~ -" ~ 
. • • I 

HOUSES WI'TB FANS IN S'ASSIVZ SV.CZC3, FANS OIT 

Test Staclc.~ 
House·. Open· 

--~N:-;:o,.,... ·· ••(E£i/L). 
383 · · l. a 

- ~:308:•- .<:.;.s.- ·na 
. 308:.::~ : --8.0 
221 l.5 

~ ~181";.' : <. ~ 6. 7 

.. · ·st·aclc Radon 
Sealed Reduction 

(2£i/Ll .. . <'~ 
13. o. 8 ' 
na 

33 . :5:: .. 

Comment 
: w1.nter 

summer, duct lealtaqe 

. -
' ' 

.. :·; . 
.., ! : .. 

'; :- · . ... 
233 na 

12.0 
7. 4 

18 na 
13.7 
26.4 

na 
76\ 
88, 
9\ 

1.9 na 
46% 
52\ 

-. winter, duct leakaqe 
:. winter, duct leakaqe 

stack in unheated qaraqe 
not used, !an inside ·.baaem.nt .1:~'.;_ 

237 7 . 4 stack in unheated qaraqe ;.l 

184 12. 7 duct leakage . . ' .. · 
AVERAGE:· 6. J l7. 7 64' 

BOUBS JII''nl FANS IN PASSIVZ SrAC%S, TANS ON. ,. L" • • 

Test 
House 

No. 
383 
308 

~·-.:· 308 { 
-~ ---22c· 

181 

-- ·Fan 
On 

(E£i/Ll 
0.1 
0.4 

::~- ... a·. 2 .. -
•· ~ 0 3 

~ : :>_ 0:1 

Stack 
Sealed 

(2£i/Ll 
13.0 

Radon 
Reduction 
__ __.(-=-!~~,---.....::Co:=.::mm;;..,~~:=:~:-=~::-:e:--:r=--· .. _·_· ·-· ·.;;..· ~; .·: · ;-; 

r·", na ·~ummer, duct. laakaqa 
-~ -' ; ... 99\ 'winter ; duct lealc~qe .. 

98\ winter, duct leakage' 
99\ stack in unheated :qaraqe ~ .. 

=·-
: :... . : 

i r- 233 
237 
184 

na 

na 
33.5 
12.0 

7.4 
18 na 

13.7 
26.4 

na . . .. --. -- - not. used·,·- !an · inside baaemel1t: - · 
0.6 " .. "' ' 96\ etaclt in unheated garage . ., ·· 
0.8 .9J' . duet leakage ... • 
0 ._4 15.1 98\ l : 

CONNS:N'rS AND CONCLUSIONS 

1. This data ..,as .coll,eeted by .sn. EBA Office of Re~;ea~ch ': ' ~ Oev-.lopment 
funded ~ tudy.2conducted .in . . f 9s9-.9Q-artd .. 'per!:o .~~s!: .l:iy:- In-!IH.a·c and Ryan Kom•s ;. ~ t :.: 

2. All ~ radon measurament:s. :a~ "-veraqe:s of one .. o_r· mo:rer weeks of houriy · · . ~ · · 
continuous rad~n dat~ :c.O'..l.J:;e .. ted .wi:tr;h Pylo~ cor.. f.emt;P~eeh< monitors. ~·' •· ·. . - ~ ~ e ~= 

3. Pas:siverstac:~:s ·lowered a·aon b'y about. 1/3, fan systems by about 1/40 
4. Passive ~taclts provided mitigation in summer as ..,ell as 'olinter. 
5. Passive :stack performace appeared to be reduced by duct leaks and -- .~· >,t 

'•·,.. I . 

poor subs lab communicatiqn .c.au si.ng, .bloc:lced -p-ipe-s:;-:.:.~ ~~- :· · ·: - : ·: ' ' 
6 . . P«"S'Hve . ~tack:s ptovided . iome micfq~t. ion . in ·all ca:t_e.-•. · · · - -..:: :. ~ .. ·. · .. ' · 
7. i\ low power !an t~ . a~sht ,the . passive .at.~clc ~h~: o.v:e:c-come~ . .many. of:- ;the~;:: 

the problem:s cauied ' by _hou·sa . presaures.~or ~poo-r ·.communic::ation •. • .. ·;=:.":. :-: '< · 
8. Liml;tation3 of ilt;u~y : 9ni ~.uq·d~r · <.~yan. Home I!),.,. .Qne -reqi_on 7(0'. C. Het·rO'.), · 

small number of h6uses (161 , one HVAC type (heat pump) • 
9. i\11 radon control systems were 1nstalled by the builder 'olithout 

~upervision by a radon mitig.at i on expert. 
10. Hou~as with summer and w1nter data are included twice in averages. 

~.2 
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Table 2. . Lifa Cycle Costs of .the Mini SSD Fan a~d Startdara SSD Fan 

~ION ASSr:tJGI'J:IONS: 
: . 1· 1{' .. .:.:._ . .-:":':S. :. . .. 

GENERAL ASSOMPTIONS: , : !:VALUE 
Elect:.rl.c rat.e .~: so·.oa .per lcwh 
Gas :. ~a.t.e . . . . -: ·. ( :·.. . : . $0. 60 per t.herm 
Oil .rate . , ,.-- . ':-' -:: $1. 00 1per gallon 
Fuel eost ' ~ac~iation 0.00\ 
Inflation rate 0.00\ 
New houses built l million/yr 
House lifetime . JO·yeara 
Na~houses with SSD 10.00\ of total 
New houses with SSD . 0.1 million/yr 

. -
HEATING..:ASSOMPT!ON1ri' 
Heat.l.ng degree day 
Gas efficiency 
Gas heat. for l cfm 
Oil efficiency 
Oil heat for l cfm 
Elec. efficiency 

. ··vAI:m:-
--sooo deg F days 

70\ 
$1.12 per year 

'70, 
$1.36 per year 

90\ -
Elec. heat for l cfm 
Heat pump efficiency - ­
Heat. pump for .1 cfm 
Avg fuel !orP~~cfm 

s"4~ 60': p;r -year 
200\ 

$2.08-.per year 
$2.29·per yN I 

. ~") .:: . 
FAN ASSUMPTIONS! 
Fan power 
Exhausted house air 
Exhaust heat cost 
Fan life 
Fan ' gauge cost 

STANDARD FAN 

Fan replacement cost 

80 watts 
25 cfm 

$57 /yr 
11.42 yrs 

$150 . . 
$250 

electricity ~/yr) • 
heat loss (/yr~ .. ~~ 
replacement·~ {!yr.) : 

STANDARD FAN 
. ·$56 

__ ~ , . ·ss 1 ~ .. , .. 
·: ~. - $22 - .. 

'·' :-.-

COMMENT 
approXl.mata a.s. electric rata 
appFoximate O;.S. qaa rata 
approximate o.s. oil rata 
to simplify lonq term calc. 
to simplify lonq term calc. 
approximate O.S. average 
uaed'aa lonq term limit 
SSD ;,:su.bSla.b Depraa. ayatem 
thia· i 'a a queaa ; - ~. . ... - ...... . - ·-
COMMENT 
approxl.mat.e -.U •• S •: .. ,degree days 
gas furnace and ducts 
gas cost/yr/c~m of exhaust 
o,il furnace a.'nd distribution 
oil c'ost/yr/e!m of· :exhaust 
alae.-. furnace: .. , d'Ucts 
elect'ric cost/y.rjc£m exhaust 
heat pump and d~atribution 
heat pump cost/yr/cfm exhaust 
average cost/yr,/c!m exhaust 

MINI FAN COMMENT 
0 watts 

3 . 125 cfm 
$7 

ll.42 yrs 
$75 

MINI 

$1.75 

FAN 
$7 
$7 

$15 
I • 

contl.nuous elect.rl.c 
this h · a que ss 
avq oil, qaa ' alae. 
rated ·@ 100,000 hrs 
coat to builder 
!an plua install 

~-
• ..:. . ..=.. -

f 'u.'viNa 
u~ 

.. : $.50 
''. $7 

. .5- .. 

\' :U.VI!rQ 
eh 

·: · an 
30t 

----~-------------------:-.----:--.-~-----------------------.--------------------__ _ __._ ___ _ 
Cost ·• '(/y~). ··~ ~ . . '·! · ·· $135 : 'i-: $29 . $106 · 7U 
-----------·---------=----~---~------------~-!.~~----------------~~----------~-~--~· 
Cost (/hou~e life) $4,056 ' .. $885 $3,172 7U 

ECONOMICS FOR 17. S. : 
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Power Cord - . 
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Fan Motor 
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• , . . ' : 

I 
' I ·:I --

1 1 I I -, -
t I 

3" Pipei Coupling 3" Pipe ·;section 
l 

I. 
~-

.. . . ~.r:. ··: ·: ....... ,_,. .~ .. .... / ... . • . -:~. ~ .. . . . . . . ...... ,.;; . 
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20 

15 

10 

5 

Waynesboro, VA house, 20' yeara old, finished basement 

Walk-out basement. some aggregate under slab. no slab sealing 

Single I)Oint SSD system draws 0.06" we wilh 10 Watt ran 
4 weekly ran cycles. ran on ror 3.5 days each week 

Fan tu ned off 
F' an turned on 

I 

' 

179 189 199 

1990 :J~I~an Day 
--· Eslimaled·::l~l¥er miligalion lin'iit ... of"2. q)Ci/L ...... 

- Radon (I)Cir'l) 
/ 

209 

Figure 2· - Mitigation "·Per'for~ance of . -10 Watt Fan 
// .;0:··~;- .< -~.- ~ :·::,;. ~. 

; ) •' . · r.. ·- '"' - ~oe,; _.,. 
/ ~~-:7 

20 
• ~ ~ , ,.. I -

. Waynesboro, VA l'louse. -2~'- years old, .finished · baseme·n· 

. Walk;~ut.. basem~nt. so;:;,e .. aggr~~~te ;~er slab; ~- r,~ sla 
•· . •,;.' ~ ..... • : :.n .. · ' , .:-. . . . -, . ,.:.!". 

__ ·-·-~ .. '! " inqte point SSD syst m dr.aws 0.7" we with 45 Watt 
i~ ' · · -4 weelcly fan cycles an oH for 3.5 days each week 

c 
0 

"'0 ro 
0::: 

1lS. 
1 '•,. 

F'an 

.... .. l - ------ -~· 
a 

5 '5 

Day 
• • • Estimated lower mitigation limit of 0.8 I)Ci/L 
- r<adon (pCi/L) 

25 

"" •• ) •• · :.. •• p - - •• ,.._ o ,.·. -:·. . . ,_ - - r .. ....... '- ~ ;,_ . :- .:. . .::_ ~- ,; :- 7 ~/ .· 
- - 'Figure· ~ ··· ·~·· 'Mi:tigcftiOrf Performance of 
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r· 
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zo 
Wayr~uboro, VA i'louu. ZO · years old, fil'll~l'led basemer~t 

Wall<•out b .. amal'lt, ume a~9'•~ate ulldlf' alab. ~o slab se~nq 

Sir~qle e~oi11t SSC system draws 0.05'' we: witl'l 10 Watt f&l'l 

Aver11;e of 4. week ~ycle•. re, 011 for 3 . .$ CIYG ••ell week 

F' 111 turr~ed on \ 

10 

s 

0 
201 202 20:3 204 

Day 
••• Estimated lower mitigation limit of 2.1 pCj/1.. 

20! 205 

- Hourly rado11 averaged aver 4 weeklo11g fall or~/ofl eyeles 

207 208 

Figure 4 Average Mitigation Performance of lO Watt Fan 

......-. 
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" ·-u 
0.. ............ 

20 

10 

0 
25 

Wayr~esboro, VA 1-.ouse, 20 years old. fillisl'led basement 

Wallc·out basement, some aggregate under slab. 110 slab sealillq 

Sil'lqle poil'lt SSO system draws 0.7" we with 45 Watt fall 

Averac;;e of 4 week cycles. fan off for :3.5 days each week 

'"' '"""' '"~ 

Su:'lday 8/5 

.A.verage Days 
::stimated lower mitiqat iOI'\ li ,.,...:t of 0.6 pCi / L 

- Average of 4. weelclol'lg faM cr"/off cyc:les 

E'iqure 5 Average Mitigation Performance of 45 Wat~ Fan 
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