Reasons NOT to install the radon fan in the living space

As of 2-3-10

This is a compilation of reasons not to put the radon fan in the living space during a discussion from various members of the Radon Professional List Serv Community on and around February 3, 2010.  This is not the end to the discussion, of course, but these radon professionals make some compelling arguments for sticking with EPA protocols.
The consensus is to follow EPA guidelines and keep the radon fan outside or above the living space, as in the attic, but not to put it in the basement, crawl-space or interior closet.  Here are the reasons: 
Here's a question I received that's perfect for the listserv

________________________________________________

I know that EPA insists that the radon fan be located outside of the

living space, and that it should not be located in a connected crawl

space.

As far as I can find, the reason is due to potential leaks in the pvc

piping, or the fan housing.

I am sure that you can not advise me to do anything other than what is

spelled out as best practice, but it does seem easy enough to ensure

that there are no leaks in the system.

If using a digital, continual monitoring device to notify me of any

leaks, what other concerns are there with locating a radon exhaust fan

in the house, as long as it is properly venting out of the house?

Just trying to learn more...And my situation does not make outside fan

location an easy option at this time...I want to just start by venting

my space out of the house, and move the fan to the outside in the

summer.

_________________________________________________

Any suggestions? Comment? I'll forward them to the inquirer.

Thanks!

Lou

Lou Witt

Program Analyst

Indoor Environments Division

US EPA

202-343-9051

1200 Pennsylvania Ave., NW (MC 6609J)

Washington, DC 20460

email: witt.lou@epa.gov
Hi Lou,

Received a call couple of months back. Caller had just performed a routine test in their home - came back at 17pC/L. Turns out previous owner had installed a system with the fan in the basement. At the time of the sale the home tested less than 4. I mentioned the there was a good reason for fans being outside. After ruling out other potential reasons I had him inspect for fan leakage. Got a call some weeks later saying that the seam on the bell housing was indeed leaking leaving a small darkened streak where the air was escaping. He caulked it and levels were back less than 4.

For what its worth.

Matt

The last part of the e-mail suggests that this individual wants to immediately reduce levels and then move the fan to the exterior of the home as the weather changes and they have the capability to do so. The currents standards allow for "temporary systems" as long as they are labeled as such. This may be the best approach until a permanent system is in place as per industry standards.

Also, just because he has a monitor does not mean a poorly constructed system will not cause future problems. Further, what monitors the monitor's performance should that be off in the future? 

My 2,

Dave Hill

After seeing the problem with the band joist installations in the Pilot

Project houses in NJ in the 80's , and watching the levels drop as a

dryer hose was used to move the fan away from the side of the house, it

became clear that living space installations were a problem.

The key with the fan outside/ above living space is that physics is

working for you at all times.   If the pipe or fan develops a leak - all

of the piping in living space is at negative pressure with respect to

the house, so you will leak room air into the pipe and not PUSH radon

out into the home.   That kind of peace of mind isn't there when you are

just relying on pipe joints to keep the radon in the pipe while it is

under positive pressure from the fan.

Larainne Koehler

Radon & Indoor Air Coordinator

Radiation and Indoor Air Branch - 25th Floor

US Environmental Protection Agency - Region 2

290 Broadway

New York, NY 10007-1866

212-637-3745

212-637-4942(fax)

Lou, 

I would be happy to have you join a CE class on the WHO Handbook where I go into some depth discussing the deliberations of the Prevention and Mitigation Working Group that I chaired on the WHO IRP; this goes into the considerations and deliberations we made to come up with the WHO's recommendations for prevention and mitigation.  Part of what we had to deal with is variation in mitigation practices across the globe., e.g., many of the ASD systems in Europe that I have observed have fans in the basement or crawlspace with a rim discharge.  Arthur Scott is weighing this configure for draft guidance for Canada where climatic conditions reach extremes found beyond the lower 48 states. 

To put your question into context, the WHO Prevention and Mitigation Working Group addressed the following questions in regards to research and professional opinions that would help us sort how we would draft WHO's recommendations: 

  1. What is the cost-effectiveness of sealing as a stand alone 
     mitigation technique in existing homes? 
  2. What is the cost-effectiveness of sealing as a stand-alone radon 
     prevention technique in new homes? 
  3. What is the cost-effectiveness of membranes as a radon control 
     option in new construction? 
  4. /What is the relative risk of locating radon exhaust fans indoors?/ 
  5. What is the relative risk of radon exhausts that discharges 
     adjacent to the home and at grade? 
  6. What is the cost-effectiveness of small supply fans used to lower 
     the neutral plane (for example as used in Switzerland)? 
  7. What is the cost-effectiveness of small supply fans used in upper 
     story or upper floor ceilings (for example as used in England)? 

In regards to question 4, what we found is there is very little current research in the area of the relative risk of fans located indoors other than a few bench or case studies which are inadequate to address relative risk.  The only current work we found was an unpublished study by Dave Wilson that examined 1200 ASD systems that were 5 to 12 years old.  While the fans were located outdoors, the types of failures that involved fans and connections to the vent riser and the vent stacks were about 1.5%.   We noted that Dave's experience did not account for possible leaks in the fan housing (e.g., around electrical leads).  We also noted that, as allowed by code, the fans in closed combustion heating equipment are located indoors.  In weighing the evidence that was available to us, we concluded by consensus that while there appeared to be a small risk of leakage of fans indoor, it should be WHO's recommendation that ASD fans should be outside and ideally, above the habitable area of the building. 

In my opinion, we need a better research foundation and then, to do a cost-effectiveness analysis of the risk versus the benefits  associated with fan location.  The research and cost-effectiveness analysis would not need to be that expensive but both are needed. That being said, I would caution radon mitigators from installing fans indoors because of potential liability.  While I believe it is possible to do so at a risk of spillage of radon effluence that even smaller than the risk reported above, this possibility has not been systematically researched and published. 

I have copied Jeremy so this response can be cross-posted to the Radon Leaders site. 

Best wishes, 

Bill 

Lou,

 

You are correct based on EPA RMS where that is required, and ASTM E2121 where that is required: no fan inside the house. 

 

"...either outside the building, or inside the building, outside of occupiable space and above the conditioned heated/cooled spaces. Radon fan location is chosen to minimize the risk of radon entry which could result from leaks in fan housing or in the vent stack piping above the radon fan."

 

1) Not only pipes can leak also fan bodies can leak, although manufacturers may be able to deal with this, and some have in the past, I  must admit I have not checked personally every fan on the market..

 

2) Yes in practice you can use an electronic monitoring device to catch also this type of fan leaks. The non-calibratable monitors should be checked whether they are within proper calibration and replaced when reading high (4 to 5 years lifetime expectancy from date of manufacturing, or ask manufacturer).

 

3) The concern is that if everyone starts doing this as an experiments, many systems will never be changed, especially in unregulated states.

 

4) Yet, I have solved noise problems by placing a booster vacuum fan in attic and second fan inside house. Pressure above inside fan was verified to be vacuum with respect tothe house consistent with the above sentence in ASTM E2121. System is regularly monitored by mitigator. Radon level monitored on an ongoing basis by home owner. State is unregulated. 

I got this idea by playing with my flow-pressure program first, and first finding out thsi way that all parts are calculated to be vacuum inside the house, while maintaining a similar airflow from udner slab and crawlspace. 

I caution people doing this without proper checking for critical vacuum points.

Home owner was very happy that I was able to solve an anoying noise problem this way. 

The solution is good and adheres to maintaining vacuum on all parts of the system inside the house.

One to explain at an AARST meeting if there is any interest.

 

Leo Moorman

IF fans are allowed inside living areas in some countries, as a suggestion to fan manufacturers: 

develop an "air-tight" box to cover the fan (such as 2 halves with a rubber neck that fits tightly around pipe above/below fan and are screwed together), and 
place a small hole and one-way air valve(?) in the pipe directly under the fan (i.e., vacuum side) 

Then any air leak from the fan/connectors will be released into the "air-tight" box and will be sucked back into the vacuum side through the air valve 

if the system is shut off, the air valve stops any air from leaking out the hole. 

just my opinion of a possible solution. - Mike Kitto 

Lou and all, 
The salient point has been missed so far.  The concern has far less to do with leakage and ALL to do with pipes falling apart. 

Pressured leaks might have controversies akin to concerns like commonly found CO2 spillage that usually dilutes without consequence.   However, considerations for catastrophic ducting failure that delivers pollutants (CO2 or radon) in large and potent volumes directly into occupied spaces is whole different ballpark. 

Between 88-93, I'd seen five interior fan systems fall loose from couplings and rim joist connections.  An unacceptably high percentage for that time period. 

Why? Since tight mounts on piping will transfer fan vibration to walls and wood members, system components near a fan are strapped in a somewhat floating manner (unless desire humming noises).   Where easily accessible, dislodged connections occur with mere casual contact  (i.e leaning on or bumping into systems while moving stored items). 

Most salient:  The occupant can go for years without knowing. One said, "I thought it was supposed to be blowing into the house". 


Everything we build will eventually fall apart. 
So the follow-up debate:  Debates I joined circa 92 conceded this fact yet included those supporting that systems accidently blowing into the basement would supposedly equalize to previous concentrations as a worst case result. I do not subscribe to that theory.  Maybe for a tight sub-slab cavity blocked at the bottom by clay or water.  For porous spoil or conditions, the system could result in a remarkably enhanced radon delivery system (as compared to the radon delivery system we normally call "a house"). 

2 cents 

Gary Hodgden 
President: AAIR Professionals, Inc. 
913-780-2000    800-364-7155 
Fax 913-780-0139 
25005 W. 129th Terr. 
Olathe, KS.  66061 

I would like to remind everyone that CO2 is not like radon! Although CO2 systems are a lot like our systems (fan and piping).

 CO2 is not dangerous until it has been re burned and it creates CO, the radon system carries a class 1 carcinogen. Comparing the two is like comparing water piping and jet fuel piping (they both are pipes carrying a liquid) but in construction methodology we treat them completely differently.

Bob Wood

Mr Radon Inc.     

Gary:

 

I am curious, do you remember if those five systems 

(A) used Schedule 40 pipe? 

(B) used purple primer? 

(C) were supported at proper distances by straps and not hanging on the glue? 

 

The systems I find that are broken of others fail to have at least 2 out of three of the above.

 

Leo Moorman

One of the concerns with having a portion of the positive pressure side of the system within or below the conditioned air is not only leakage at or shortly after the installation, but what may happen years down the road.  Current guidelines eliminate the possibility of many future problems.  Radon systems are to be designed and installed as a permanent part of the home.  What if 50 years from now a homeowner buys a replacement fan from a supplier on the internet and tries to install it himself using the original brittle 50 year old rubber couplings?  

-Jay 

I don't know if anyone posted this yet but I was told that having the fan inside the home is also considered a fire hazard. If there was ever a fire and the exhaust side of the fan opened up via the coupler/pipe you would be pushing air/oxygen into the fire which may not be a good thing. 

David Daniels 

