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MAJOa RENOVATION OF PUBLIC SCHOOLS THAT INCLUDES 
RADON PREVENTION: A Case Study of Approach, System Design and 

Installation: and, Problems Encountered 

By: Thomas Meehan 
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An increasing number of schools had been identified by 

1989 with radon concentrations in excess of u.s. EPA guidelines. 

As some data suggests that children may be more susceptible to 

radiation induced cancer than adults. The State of Connecticut 

Department of Health Services recommended in April 1989 that all 

local education agencies and districts test their schools for 

radon. One school district that followed these recommendations 

identified high levels in an elementary school that was scheduled 

for major renovations. The local education agency agreed to 

mitigate existing building and utilize radon-resistant new 

construction techniques for the additional buildings planned. 

Many problems were encountered while attempting to install these 

systems, and utilize techniques recommended by the EPA for 

installation of radon reduction systems. An outline of this 

experience with recommendations for avoiding similar problems 

is presented. 
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After initial testing identified high radon levels in the 

school, maintenance workers attempted to lower ' the levels by 

seali119 openings and cracks in th:e slab and foun.CJ.a·tion, isolating 

an open dirt tunnel, yet not allo~ing for release of any trapped 

gases, and putting a fan in the ·.boiler~ room window to bring 

outside air in. More· testing was performed and the levels were 

still high. 

Since major renovations were.slat~d~ the school district 

asked architects to design systems to ~address the existing build

ing and utilize radon resistant techniques for new buildings 

planned. ~ · 

We ~ere invited to submit ~-bid to install:sy§teMs to the 

architects specifications and secured the job. 

In reviewing the prints and specifications of tne mitigation 

systems, it was evident that, .althoagh th~ sy~tems were ~up~rbly 

designed, knowledge of EP"A protocols were': l·acking.. ~-

The most prevalent was the fan loca t iorl"~ '; the architect 

chose to mount in-line duct fans-horizon~all~ above : the ceiling 

within the building. . ~ . " ' 

We discussed this-.:.matter with ~the <}eneral cont'r~ctor and 

the an:}l;iteqt ,·· pOinting out the pote·nti'al protil~ms ,-of c'o:nd-errsa:

tion build-up in a horizontally mounted fan. Also ·dis·cus-sed / ' 

we~~ EPA p:Eotqcols· ::s_uggesting :the .. mbur'fting :M<farls ·6titsi·cfe the 

oc<;l:lPied ,o;enve~ope .to av.oid ·p.ate:rrt:>ic:n ·re:le'ase' .:O:f ~r:cfdon gas · · in's~i'de 

~ -the builq,t:ng .oq ·the_ positive-::pr'e-ssure: :end-- of: !~fne f€i~lfaust·. :· ~ :...·- ; .. : 

After the general contractor and architect d-£8-c·u~s·s-ed~ Y-he> 

matter ~~g- ,;t;hems:e_:~ves:,-..· ::th:e-, decis:±.o-n . :to:·mbtin f.,; rt-he· :..fan·s=·· 'vertically 

was agre-ed: rl!:P.Qn, .b:u t : t:ha.-t :tli.E~ f an~s- :were-:: t:o: •"r€mal.fn-: i'n:S'i 'de;,' s't:a~;ing 

As a sub-contractor, we could not push the subj ec:t:'-''w.:l."tho{it 

:: ~--· ::· .. - ·.: :-: 

,\no_tJH~: I:': :?St.P~:ct.- :Of t:he: :j Qcb ~ . ·d:is·cus·sed was th'e dec-is J..ori to' use 

Sche_d:u-le, -SJ): 1 -.f-9:r 9i.L a·bove :g.r;ound pipe on· a. system: that would· 

have relatively low pressure. They decided~tb · s~~y with the 

larger and mor§!:· costly pipe f:or reasons ·not· explained. 
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Although work on the existing building has not begun, another 

potential,problem we feel that might arise is in reference to the 

lack of ciiagnost-id:s. 

When w~~re invited to bdd to do work on existing ~chools 

and large buildings, mitigation syBtems are designed in conjunction 

with thorough diagnostics of the building consisting of: 

1. Communication testing - with micromometer 

2. Sniffing with Pylon AB-5 to identify hot spots· 

.. 3. Use of blowe; ~door to identify ai~ balancing affects. 

A~f~llow-up paper we will , be writing will cover these areas 

in ~ore _ ~~tail. ~ 

What we have learned to ~ate, in reference to doing work on 

S,tate funded- Sc~9ol?Rad0n Mitigation, might assist you on your 

next project. 

In the decision, ;::t;o :~ng-a:ge your company in large scale radon 

m~~igations, ther~ _a~e : many·things that must be taken ih~o 

consideratio~. ·:.T~•~e~can be broke~ down into three categories. 

_; 

L 

2. 
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Bid P:t'OC~SS . .. - -~ 

,J:ob Orientat~on:· ~and Familiarization 

Actual Work 

-'r:.Pt:..<:fi.:~l:-:l·o~~n~ ·~~ .w.hat.. \oL€jrf~el a:-r.e important fci'ctors:tnat must 

be. _:~qd:z::::~~~~d 'C :=-~-~ ~- .. : E -· _. ·1 . :s : .. r. " ., · ,_' 

_la!i,?!i.S~:q_·~ .-:r·lt:.EfF'J:€ :a:r~ ·cq).:W_O._Y§ :C:ha·racter.ts.e:ks unique to :Oceach COIT~ 

s truct_i_?0. -e-h.t.:e ~p.a t~ ..:_a:r:-e~ ~Qt:_~ex:p.l-.a::ined :an 'the b'lliep:r:::-ir-\ € 'or in the 

s T'le£ i fd<~:t ~on:~ ·t - ':J- I r· - . " -:- - ;:, -::: : · ~ =-~ ': ~.: :: - ·. ~ .;. ~ -~ ~: ~ C; -: : ; .. s-: : . 
~ . • . ... c.- •• .:.... -· 0 - - - .. ' ·' - ' . - . _. . . . • 

: · ~ ~ ~ ~ :· -: ~,'~-~€.:~ pu ~~:fl9.: -a_. :~dc .. tog~·t:h'er.::,.::: a:lways ~.ve:~'fly'lfany rm:-ate sai .A: 

: ·:.-r~e~fa ~,:,:'f.~~~ r~l~~.,,]"~q_,uj..r~.n t·~ .".[; '1 I=f·: :t:h:'EfrSJ a-r--eJ, ob't":B -izi::·~ne' r: c :)'d 

. class if ica t ion of your workers in-. ·writing :f-:r~m tt-:t'te> 61fi:fte ·--·.Gatic5:r 

l)~pa!}Qle:~~'.! ~-·.:::.: a 9 ;~:+. , ,;:~ :c: :--,- L.'.~·::·- 'o'\-J .-:·.~:-c--.:-;-:o:. --:.;; : 8 s ;,:,, 

Another important aspect is the insu.r~.:rJ.-cee?c~ooJ tion{ffn-g· ·-f. 

F~qui r~~¥!£1 :t:S=" t.- ,r f\~ s~f q ao" '!! f?.'b'Y :-: d:ep-eng. iSl."g:' u'p·on: ·.nfe2 :ptO:j,..,ecY~ 
Generally_! .a_. SJ.:!-~J9~=I o~o :l.i~b.iii±y_ ·-a-n·fi ~ortrtnahl•:s c 'omp.Ef'hs'a-t:iori · .. 

.: . . - ~ - ':"· -· 

One of the riost importaflt· fac'tors to·. cons'ide·r; are the 

payment schedules. Most government and State jobs give no 
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money up front and will make payments on a scheduled basis, a 

minimum of 30 days from the date of requisition. This also 

involves elaborate paperwork that is required for each payment. 

It is very important to have the proper funding in place prior 

to acceptance of large scale jobs. Be sure to check on performance 

penalties. 
:- · 

2. Job Orientation & Familiarization - Once a job has been 

secured and contracts signed, it is key to the sucess of the job 

that you spend time with the following: 

Materials - Obtain a locked in price, purchase materials and 

get them stored on site. This will allow you to submit bills for 

materials purchased, and avoid any future price increases. Also, 

request specification sheets on all materials purchased and retain 

for job file. When possible, locate supply houses near the job 

site and obtain an account to avoid costly delays. 

The most important person related to your work, other than 

employees, is the job superintendent. It is important to establish 

a working relationship with him. Be sure to let him know your 

capabilties and possible short earnings related to the job. 

Review the entire job with him, if possible. Going over potential 

problems you might see that he does not realize (EPA Protocols). 

It is very important to go through this entire process with 

another key employee in case you are unavailable. 

3. Actual work - It is important to have two people very 

familiar with blueprint reading. The need will also arise to 

coordinate your work along with other contractors on the job. 

Some potential problems that can occur are: pouring founda

tion prior to placement of piping. Be sure to coordinate with 

concrete workers so the appropriate steps can be taken to insure 

access through foundation in the appropriate place. (Core bore 

dr:.i.ll.i.ng is expen::;.i.ve). 

Check all foundation prints on the interior of the building 

for footings. The prints might not show this, but a dip in the 

piping may be required where footings are present. 
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Exact measurements are a necessity. Do not rely on one 

measurement. Measure pipe placement from two locations. Where 

piping comes through a slab, measure from four points. (Concrete 
·- (,; 

cutters are expensive). 

In reviewing the prints throughout the course of the job, 

if you see anything that might create future problems, discuss .. ~ . 

this with the superintendent or architect. 
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