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SECTION 31 21 13

RADON M TI GATI ON
08/11

NOTE: This guide specification covers the

requi renents for diagnostic testing for radon and
desi gni ng and constructing radon nitigation systens
in existing buildings and facilities, including
constructing radon mtigation systens encl osures,
when required.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Rermove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel conme and shoul d be
submitted as a Criteria Change Request (CCR.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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RADON M TI GATI ON FOR NEW CONSTRUCT! ON

NOTE: EPA has published "EPA Map of Radon Zones"
Consult the nap, EPA docunent EPA-402-R-93-071, "EPA
Map of Radon Zones" and EPA docunents for each state
for additional information concerning radon zones.

For new construction in Zone 1 areas as defined on
"EPA Map of Radon Zones", passive radon mitigation
systens should be incorporated into the origina
bui | di ng design. The design should include
provisions to pernmit installation of exhaust fans,

i f necessary, after testing the building under
occupi ed conditions. Criteria for radon mitigation
in new construction is specified in EPA
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625- R-92- 016, (1994, Third Printing with Addenda)
"Radon Prevention in Design and Construction of
School s and Ot her Large Buil dings".

Materials (aggregate for capiliary water barrier and
pol y(vinyl chloride) (PVC) pipe) currently in use
for constructing new buil di ngs, when properly
arranged as indicated and specified in EPA

625- R-92- 016, will provide a passive radon
mtigation system A separate specification section
on radon mtigation for new construction seens
unnecessary considering the materials are addressed
in Division 02 and Division 15 sections and the
installation will be shown on the draw ngs.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhhkhhkkkkkkkkkkkkkhhkhhhkkkxkx

NOTE: |In npost cases the work for this project wll
be performed by small business Contractors with
little or no sophisticated draw ng resources.
Therefore, the design requirements are very mnina
with respect to the production of draw ngs.

A sinmple, effective, efficient, and econonical radon
mtigation systemis little nore than a PVC vent
pi pe (one suction point) exhausted to the atnosphere
wi thout a fan (passive system)j. For large areas
requiring mitigation, the systemcould include
several vent pipes connected to a single outlet with
an appropriately sized in-line fan (active system.
Dependi ng on the di stances between suction points,
several individual vent pipes with or wthout
in-line fans may be nore practical

Thi s gui de specification provides criteria and

mat eri al requirenents for diagnostic testing,

desi gning and constructing radon nitigation systens,
post mitigation testing and constructing gypsum
wal | board enclosures to conceal the radon mitigation

systens in occupi ed spaces.

*% *% *% *% *% *% *% *% *% *% *%%

DRAW NG | NFORVATI ON REQUI RED

NOTE: Prepare A4 (297 by 210 mm 8 1/2 by 11 inch
scal ed drawi ngs for each building and include at the
end of this section. Depending on the building
size, several drawi ngs may be needed to show t he
entire building in I egible scal ed size

A blank drawing with sanple title block is included
at the end of this guide specification. Include the
information for identifying the project and radon
mtigation system desi gner and | eave bl ank

For each building requiring radon nitigation provide
the follow ng information:
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1. Building footprint including interior walls and
partitions. ldentify interior |oad bearing walls
and fire rated walls. Locate and identify underslab
utilities.

2. Overall building dimensions. Approxinate
bui |l di ng height and floor to floor or ceiling
hei ghts (coul d be addressed in General Notes).

3. Rooni space nunbers or nanes.

4. Approximate | ocation of radon readings taken
during site investigation and presented in this
section on Attachnment A See Criteria Note in
paragraph entitled "Existing Conditions".

5. ldentify suspected or confirmed entry points of
radon into the buildings such as exterior wall
separations fromfloor slab, large cracks in floor
sl abs, floor drains, and exposed earth in craw
spaces.

6. Ildentify and | ocate hazardous materials such as
| ead based paint, vinyl asbestos flooring, transite
or cenent asbestos siding, if any.

7. In addition to the draw ngs, provide a genera
description for each buil di ng under paragraph
entitled "Building Descriptions" below. See

par agraph entitled "Building Descriptions" and
associated Criteria Note for additional information.

kkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhhkkkkkkkkkkkkkhkhkhkk

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhhhhhkhkkkkkkkkkik

NOTE: |In order to estimate the total contract tine
required to conplete all work for the project, the
following time frames, which are defined, specified
and pernitted in this guide specification, should be
considered:

1. Diagnostic Testing - ( * ) days.
2. Design of radon nitigation systens and
enclosures - ( * ) days.

3. Governnment review approval of design - 30 days.

4. Construction of radon mtigation systens and
enclosures - ( * ) days.

5. Establish equilibrium- 1 to 15 days after
start-up of the radon nitigation system
(Contractor decision).

6. Short termdetector testing - 2 to 90 days after
installation. (Contractor decision).

7. Short termdetector test results - will usually
be avail abl e approxi mately 30 days after detectors
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PART 1

1

1

are sent to | aboratory.

8. Long termdetector testing - 8 to 12 nonths
after installation. (Contractor or Government
decision).

9. Long termdetector test results - will usually
be avail abl e approxi mately 30 days after detectors
are sent to | aboratory.

Note:
* Depends on the nunber and size of buildings
requiring radon mtigation.

1

*%*

*
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GENERAL

SUMMARY

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkkkkkkkkkkk

NOTE: On Attachnent A, identify the buil dings,
provi de radon concentration |evel readings and
identify the detector type used to record these
readi ngs and include at the end of this section.

*% *% *% *% *% *% *% *% *% *% *%%

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhhkhkhkkkkkkkkkik

NOTE: For work in the continental United States,

Al aska and Hawaii sel ect picoCuries per liter
(pCi/L) as the unit of neasure. For work el sewhere
in the world Bequerels per cubic neter (Bg/cu n) nay
be the required unit of measurenent. Consult with

t he EFD/ EFA and use the unit of neasure famliar to
the prospective Contractors.

Provi de all

*%

*%

*% *% *% *% *% *% *% *%%

wor k necessary to reduce and maintain radon concentration

| evel s bel ow 148 Bequerels per cubic neter (Bg/cu m) 4.0 picoCuries per

liter (pG /L)

in various buildings specified herein. Perform

pre-mtigation diagnostic testing and analysis, provide mtigation system
design and installation, and perform post-mitigation testing and nonitoring

for radon.

Bui Il ding floor plans and radon readings (identified on

Attachnent A) are provided at the end of this section

2

REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
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to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

Al R MOVEMENT AND CONTROL ASSOCI ATI ON | NTERNATI ONAL ( AMCA)

AMCA 210 (2016) Laboratory Methods of Testing Fans
for Aerodynanic Performance Rating

AMERI CAN CONCRETE | NSTI TUTE | NTERNATI ONAL ( ACl)

ACl 301 (2016) Specifications for Structural
Concrete

ASTM | NTERNATI ONAL ( ASTM

ASTM B209 (2014) Standard Specification for Al um num
and Al unmi num Al |l oy Sheet and Pl ate

ASTM B209M (2014) Standard Specification for Al umi num
and Al um num Al |l oy Sheet and Plate (Metric)

ASTM C1002 (2014) Standard Specification for Steel
Sel f - Pi ercing Tapping Screws for the
Application of Gypsum Panel Products or
Metal Plaster Bases to Wod Studs or Steel
Studs

ASTM C1047 (2014a) Standard Specification for
Accessories for Gypsum Wl | board and
Gypsum Veneer Base

ASTM C1396/ C1396M (2017) Standard Specification for Gypsum
Board
ASTM CA75/ CA75M (2017) Standard Specification for Joint

Conpound and Joi nt Tape for Finishing
Gypsum Boar d

ASTM C514 (2004; R 2014) Standard Specification for
Nails for the Application of Gypsum Board

ASTM C645 (2014; E 2015) Nonstructural Steel Franing
Members

ASTM C834 (2017) Standard Specification for Latex
Sealants

ASTM C840 (2017) Standard Specification for

Application and Fini shing of Gypsum Board
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ASTM C920 (2018) Standard Specification for
El astoneric Joint Seal ants

ASTM D2665 (2014) Standard Specification for
Pol y(Vi nyl Chloride) (PVC) Plastic Drain,
Waste, and Vent Pipe and Fittings
GYPSUM ASSCCI ATI ON ( GA)

GA 216 (2010) Application and Finishing of Gypsum
Panel Products

| NTERNATI ONAL CODE COUNCI L (I CQ)
ICC I M (2018) International Mechanical Code
I CC UMC (2015) Uni f orm Mechani cal Code

MASTER PAI NTERS | NSTI TUTE (MPI)

MPI 114 (2012) Latex, Interior, G oss (MPlI GLoss
Level 6)

WPl 139 (2012) Latex, Interior, H gh Performance
Architectural, (MPI doss Level 3)

MPI 141 (2012) Latex, Interior, H gh Perfornance
Architectural, Seni-doss (MPl doss Level
5)

WPl 50 (2012) Priner Sealer, Latex, Interior

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14) National Electrical Code
NORTHEASTERN LUVBER MANUFACTURERS ASSOCI ATl ON ( NELMA)

NELMA Gradi ng Rul es (2013) Standard Grading Rules for
Nor t heast ern Lunber

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON
(SMACNA)

SIVACNA 1378 (1995) Thernopl astic Duct (PVQ)
Constructi on Manual, 2nd Edition

SOQUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)

SPI B 1003 (2014) Standard Grading Rules for Southern
Pi ne Lunber
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U. S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

EPA 402- R-92- 004 (1992) Indoor Radon and Radon Decay
Product Measurenment Device Protocols

EPA 402-R-92-014 (1993) Radon Measurenent in Schools

EPA 402- R-93-003 (1993) Protocols for Radon and Radon Decay
Product Measurenents in Hones

EPA 402- R-93-078 (1993; R 1994) Radon Mtigation Standards

EPA 625-R-92-016 (1993; Am 1994) Radon Prevention in Design

and Construction of Schools and O her
Lar ge Buil di ngs

EPA 625- R-93-011 (1993) Radon Reduction Techni que for
Exi sting Detached Houses: Techni cal
Gui dance for Active Soil Depressurization
Systems
WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)
WCLI B 17 (2015) Standard Grading Rul es
WESTERN WOOD PRODUCTS ASSCCI ATl ON ( WAPA)
WAPA G 5 (2017) Western Lumber Grading Rul es
.3 DEFINITIONS

. 3.1 Design

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Sone states require only State listed
mtigation contractors to performradon nitigation
work in their State. Determine the requirenments for
the State in which the work will be perforned, and

i nclude the bracketed text if such is the case,

ot herwi se del ete.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Docunents which include design draw ngs, design narrative (basis of design
and cal cul ati ons) and product data prepared and assenbl ed by or under the
direct supervision of a United States Environmental Protection Agency
(USEPA) Radon Contractor Proficiency (RCP) listed mitigation contractor
[and State listed mtigation contractor] and proposed by the Contractor to
nmeet the contract requirenents. [Listing in the State of [__ ] is
required.]

. 3.2 Desi gn Dr awi ngs
Docunent ati on showing in graphic and quantitative formthe extent, design,

arrangenent, |ocation, relationships, and di mensions of the construction to
be provided by the Contractor.
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1.3.3 Designer

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Some states require only State listed
mtigation contractors to performradon nitigation
work in their State. Determne the requirenents for
the State in which the work will be perforned, and

i nclude the bracketed text if such is the case,

ot herwi se del ete.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhkkhkkkkkkkkk

*

USEPA RCP listed mtigation contractor [and State listed mtigation
contractor] associated with the Contractor who is responsible for the
design and has the qualifications and experience specified. [Listing in
the State of [__ ] is required.]

1.3.4 Contract Documents

Docunents furni shed to prospective bidders/proposers containing information
and specifying criteria and project requirenents for diagnostic testing,
design, construction and nonitoring of nmultiple radon nitigation systens.
The docunents include this specification and the drawings listed in and
acconpanyi ng this specification.

1.3.5 Long Term Radon Detectors

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: For work in the continental United States,
Al aska and Hawaii select pC /L as the unit of
nmeasure. For work el sewhere in the world Bg/cu m
may be the required unit of neasurenent. Consult
with the EFD EFA and use the unit of neasure
famliar to the prospective Contractors.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhkhkhkkkkkk

*k%

Al pha track, electretion chanber, or approved equival ent. Devices capable
of sensing and recording the presences of radon during a tine period of 91
days to 12 nonths whi ch when anal yzed provide a nuneric value, neasured in
Bg/cu mpCi/L, for radon concentrations during the tinme exposed.

1.3.6 Short Ter m Radon Detectors

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For work in the continental United States,
Al aska and Hawaii select pGC /L as the unit of
neasure. For work el sewhere in the world Bg/cu m
may be the required unit of neasurenent. Consult
with the EFD/ EFA and use the unit of neasure
famliar to the prospective Contractors.

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkhhkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhhkhkkkxk

*k%

Charcoal, electret ion chanber, or approved equival ent. Devices capabl e of
sensing and recording the presences of radon during a tine period of 48
hours to 90 days whi ch when anal yzed provide a nuneric value, neasured in
Bg/cu mpC /L, for radon concentrations during the tine exposed.

1.3.7 Suction Hole

Location at which vacuumis created for sub-slab comunication testing.
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1.3.8 Sucti on Poi nt

Vertical standpipe penetrating into the soil gas environment containing
radon and serving as the conduit to exhaust radon gas to the atnosphere.

1.3.9 Test Hol e
Location at which pressure readings are taken during sub-slab comunication
testing. Readings are used to evaluate potential effectiveness of a
sub-sl ab depressurization system

1.4 SYSTEM DESCRI PTI ON AND REQUI REMENTS

1.4.1 Per f or mance Requi renents

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For work in the continental United States,
Al aska and Hawaii select pC /L as the unit of
neasure. For work el sewhere in the world Bg/cu m
may be the required unit of neasurenment. Consult
wi th the EFD EFA and use the unit of neasure
famliar to the prospective Contractors.

*% *% *% *% *% *% *% *% *% *% *%%

Radon mitigation systenms shall reduce and naintain radon concentration

| evel s below [148 Bg/cu n] [4.0 pG /L] in various buildings specified
herein. Test, design and construct radon nitigation systenms in accordance
with EPA 402- R-93- 078, EPA 402-R-93-003, EPA 402-R-92-004 and as specified
herein. Additional guidance for testing, designing and constructing radon
mtigation systens is contained in EPA 625-R-92-016 and EPA 625- R-93-011.

1.4.2 Criteria for Pricing Diagnostic Testing and Suction Points

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: In order to achieve uniformpricing for

di agnostic testing and the number of suction points
to be constructed, conplete Attachment B and incl ude
at the end of this section. See Criteria Note
acconpanyi ng Attachment B for additional infornmation

*% *% *% *% *% *% *% *%%

For purposes of uniformy pricing diagnostic testing and the nunber of
suction points to be constructed, base prices on the m ni mumrequirenments
specified in Attachnent B, |located at the end of this section. Test

| ocations, suction point |ocations, pipe sizes, nunber of fans and

di scharge points to the building exterior, routing of the radon nitigation
systens piping, provision of associated enclosures, and all other work
necessary to achieve the desired results specified are the Contractor's
responsibility and shall be based on the requirenments and restrictions, if
any, specified herein.

NOTE: The nunber of suction points for each building specified in
Attachnent B are the recommended nunber based on existing information and
are provided for pricing purposes only. The actual nunber of suction
points required may be nore or |ess depending on the results of the site

i nvestigations, effectiveness of sub-slab conmuni cation, diagnostic
testing, and post mitigation testing and nonitoring. |If the final nunber
of suction points differs fromthose specified, the Governnent will issue a
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nodi fi cation pursuant to Contract Cl ause FAR 52.243-4 Changes.

1.5 SUBMITTALS

NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G'. GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G’ to an item if the
submittal is sufficiently inportant or conplex in
context of the project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Use the "S" classification only in SD-11 C oseout
Subnmittals. The "S" following a submittal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

*% *% *% *% *% *% *% *% *%%

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: The design docunmentation will be subnmitted by
the Contractor as construction submttals in the
format descri bed el sewhere in this section.
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Revi se Section 01 33 00 SUBM TTAL PROCEDURES
paragraph entitled "Scheduling", subparagraph b.
After the first sentence, include the follow ng as
an additional unnunbered subparagraph:

"Submittals for design of the radon nitigation
systems and encl osures, specified in Section 31 21 13
RADON M Tl GATION wi I | require 30 working days for
Gover nnent review and approval . "

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Radon mitigation systems; G, [___ 1]

Radon mitigation systems enclosures; C[, [___ ]]
SD- 03 Product Data

Radon mtigation systens conponents

Radon nitigation systens encl osure conponents

Radon di agnostic testing devices; ¢, [___ 1]
SD- 05 Design Data

Radon mitigation systens design narrative; ¢, [__ 1]
SD-06 Test Reports

Pre-nmitigation testing; ¢, [___ 1]

Post mitigation testing; ¢, [___ 1]

SD-07 Certificates

Contractor qualifications; ¢, [___ 1]
Contractor experience; ¢, [___ 11
Worker protection plan; G, [____ 1]

SD- 08 Manufacturer's Instructions
Radon mitigation systens components
Radon mitigation systens encl osure conponents
SD-10 Operation and Mai ntenance Data
Radon Mtigation Systens, Data Package 2; ¢, [___ 1]

Submit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

SD-11 C oseout Submittals

Radon Detector Location Log;, G, [___ 11
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1

Testing laboratory certification; C[, [ 1]
Proof of current calibration for testing devices; ¢, | 11

6 DESI GN REQUI REMENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The design docunmentation will be subnmitted by
the Contractor as construction submttals in the
format descri bed bel ow.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Prepare designs in accordance with the requirenents of EPA 402-R-93-078
except that when the contract specification requirenents are nore
stringent, the contract specification shall take precedence. The
Contractor shall:

a. Prepare design drawi ngs and assenbl e and provi de product data for
construction of multiple radon mtigation systens;

b. Prepare design narrative supporting the design shown;
c. Coordinate all elenents of the design to ensure there are no conflicts;

d. For each building, present information 100 percent conplete in a single
submi ssion and in sufficient detail to pernit a conplete review by the
Government. The Government's review is to check the design for
conformance with the requirements contained in the contract documents.
Desi gn approval shall not be construed as a wai ver from performng
requi renents contained in the contract which may have been onitted from
the Contractor prepared design docunents.

e. Provide [six] [ ] copies of the conpl ete design docunents.

.6.1 Desi gn Drawi ng Requirenents

Prepare, organi ze, and present drawings in the format consi dered standard
industry practice for radon nitigation work and as descri bed herein.
Provi de drawi ngs conplete, accurate and explicit enough to show conpliance
with the contract requirenments and to pernit construction. Draw ngs
illustrating systens proposed to neet the requirenents of the contract
specification shall reflect proper detailing for each systemto assure
appropriate use, proper fit, conpatibility of conponents and coordi nation
with the design narrative and the contract specification. Coordinate
drawi ngs to ensure there are no conflicts between design disciplines and
bet ween drawi ngs and the contract specification. Title block shall be the
same as that used in the project drawi ngs provided in the project
specification. Each Contractor prepared drawi ng shall bear the
certification nunmber and signature of the RCP |isted individual responsible
for the work portrayed on that drawi ng and proposed to neet the contract
requirements.

.6.1.1 Radon Mtigation Systens (Fornat and Content)

On copies of the building floor plans, |ocate and identify each diagnostic
test perforned using al pha nuneric designations. Prepare a separate
drawi ng for each type of diagnostic test performed in each buil ding.
Provide grab sanple (GS) data on Attachnent C. Provide sub-slab

conmmuni cation (SSC) test data on Attachnent D. Provide short term detector
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(STD) data on copies of the "Device Placenent Log" contained in
EPA 402- R-92-014.

On copies of the building floor plans, show suction point(s) and routing of
the radon mitigation systen(s) piping to the building exterior. Indicate
pi pe size, length of piping in the network, nunber and nature of flow
obstructions, such as fittings, and fan characteristics for each system
Suppl errent the floor plan information with additional drawi ngs keyed to
each floor plan |ocation showing riser diagrans, utility connections and
routing, conponent installations, elevations, sections and details of the
radon mitigation systen(s). Also, provide construction and installation
details such as supporting systens, attachnment nethods and surface
penetration and seal i ng net hods.

Drawi ngs shall not be smaller than A4 (297 by 210 mm) 8 1/2 by 11 inches.
Government will furnish [five] [ ] copies of the project specification

.6.1.2 Radon Mtigation Systens Encl osures (Format and Content)

Prepare drawi ngs not smaller than A4 (297 by 210 mm) 8 1/2 by 11 inches
portraying the proposed nmethod for enclosing each radon mitigation system
in occupi ed spaces. All spaces shall be considered to be occupi ed spaces
except for nechanical and electrical roons, warehouses, storeroons, janitor
closets, crawl spaces, [ ] and attic spaces. Enclosures are not
required for portions of systens installed above suspended acoustica
ceilings.

Drawi ngs shall indicate nethods and nmaterials to be used in constructing
the encl osures and accesses for all operating conponents. Draw ngs show ng
typical enclosures and installations are acceptable (i.e. corner
installation, md-wall installation, etc.).

.6.2 Design Narrative
.6.2.1 Format

The design narrative shall include a cover page indicating the project
title, location, construction contract nunber and preparer, a table of
contents and tabbed or col ored page separations for quick reference.
Submit design narrative prepared on A4 (297 by 210 nm) 8 1/2 by 11 inch
white paper. The design narrative shall be bound in one vol une.

.6.2.2 Content

The design narrative shall include a basis of design and cal cul ati ons.

Specific requirenents relative to the technical content to be provided are

specified in this specification section. The design narrative shall be a

presentation of facts to denonstrate that the project requirenents are

fully understood and that the design is based on sound engi neering. The

design narrative shall include and address the foll ow ng:

a. Executive sunmmary.

b. Scope of work.

c. Building description

d. Diagnostic testing performed and results of the testing (include
Attachnents C and D and the Device Placenent Logs for the short term
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detectors).
e. Diagnostic test devices and equi prent used.
f. Locations where readings were recorded (include floor plans).

g. Suspected or confirmed entry points of radon into the buildings
(narrative or show on floor plans).

h. Potential problens which may be caused by active (fan-powered) radon
mtigation systens, if any.

i. Conclusions and recommendati ons.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: For work in the continental United States,
Al aska and Hawaii select pC /L as the unit of
nmeasure. For work el sewhere in the world Bg/cu m
may be the required unit of neasurenent. Consult
wi th the EFD EFA and use the unit of neasure

fam liar to the prospective Contractors.
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j. Radon nitigation nmethod chosen to reduce radon concentrations |evels
below [148 Bg/cu m [4.0 pCi/L] and reasons for choosing the nethod.

k. Data and calculations to verify negative pressure exists throughout the
soi|l gas environnent containing radon sufficient to exhaust the soi
gas to the atnosphere under all weather and buil ding operating
conditions.

. Staterment of conpliance with applicable | aws, ordi nances, criteria,
rul es, and regul ati ons of Federal, State, regional and | oca
aut horities regarding radon nitigation

m  Appendices (to include design drawi ngs, forns and | ogs, |aboratory
anal ysis sheets, etc.).

.6.3 Desi gn Revi ew and Approval

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For work in the continental United States,
Al aska and Hawaii select pC /L as the unit of
neasure. For work el sewhere in the world Bg/cu m
may be the required unit of neasurenment. Consult
wi th the EFD EFA and use the unit of neasure
famliar to the prospective Contractors.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The design will be reviewed and approved by the Government prior to start
of construction. The Government's review is to check the design for
conformance with the contract requirenments. Design approval does not
relieve the Contractor of the responsibility of nmeeting the requirenents of
the contract and providing radon nmitigation systens which, while active,
reduce and nmi ntain radon concentration |levels below [148 Bg/cu ni [4.0
pCi/L]. The design of the radon mtigation systens and encl osures shall be
approved prior to subm ssion of construction subnittals for the materials
to be used in the construction of the systens and encl osures.

SECTION 31 21 13 Page 16



Contract conpletion tinme includes 30 days for review and approval of the
design. Partial or inconplete design subm ssions will not be reviewed and
will be inmmediately returned to the Contractor for conpletion and

resubni ssion. Design subnissions found to be not in conpliance with the
contract requirenents will be returned to the Contractor for correction and
resubm ssion. The Contractor shall nake such nodifications as nmay be
necessary to bring the design into conpliance at no change in contract
price and schedule. Under either of these circunstances, the Covernment

wi Il have a 30-day review period adjusted to comence upon receipt of the
revi sed design docunents with no increase in the total contract conpletion
time provided.

LT RADON DETECTCR LOCATI ON LOG

Prepare and provide to the Contracting O ficer a Radon Detector Location
Log for each building detailing the identity and | ocation of each short
termand | ong termradon detector. Prepare the | og using copies of the
"Device Placenent Log" contained in EPA 402-R-92-014, and provide the
appropriate information as line itens. |In addition to the log, on a copy
of the building floor plans, locate and identify each short termand | ong
term detector.

. 8 WORKER HEALTH AND SAFETY

Provide in accordance with EPA 402-R-93-078. Prepare a worker protection
plan in accordance wi th EPA 402-R-93-078.

.9  QUALITY ASSURANCE
.9.1 Contractor Qualifications and Experience

Wthin 15 days after award, subnit witten evidence or data denpnstrating
that the Contractor and/or one or nore subcontractors enployed by the
Contractor possess the qualifications and experience specified bel ow

.9.1.1 Contractor Qualifications

The person responsible for diagnostic testing, design, construction and
on-site supervision, as required by the specifications, shall have
successfully conmpl eted the requirenments of and shall be naintaining a
current listing in the USEPA RCP Program Alternatively, in a State with
| egislation requiring mandatory credentialing for this work, conpliance
with the State legislation is acceptable. Evidence show ng successfu
compl etion of the requirenents of the USEPA National RCP Program shal

i nclude copy of current, valid USEPA RCP photo identification card or

equi val ent docunentation issued by the State.

.9.1.2 Contractor Experience

Submit witten evidence denonstrating that the Contractor has successfully
designed and installed at least [two] [__ ] radon mtigation systens of
the sane or sinilar to the type required herein. Experience proof shal
include but not be linmted to:

a. The contract name and nunber, conpletion dates of the project and the
total cost of the project;

b. The nanes, tel ephone nunbers and fax nunber of the facility or
installation for whomthe radon nmitigation system design, construction
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and/ or testing were perforned;

c. The nane, tel ephone nunber and fax number of a supervisory |evel point
of contact at each facility or installation who has know edge of the
Contractor's performance.

.9.2 Testing Laboratory

Submit testing laboratory certification as proof that the testing

| aboratory perform ng radon detector analysis has successfully conpleted
the requirenents of the USEPA Radon Measurenent Proficiency (RVWP) Program
and is qualified and authorized to perform such analysis. Alternatively,
in a State with legislation requiring mandatory credentialing for this
work, conpliance with the State legislation is acceptable.

.9.3 Di agnostic Testing Equi prent

Submit proof of current calibration for testing devices used in performng
di agnostic testing.

.9.4 On-Site Supervision

No work at the site will be permitted without the presence of a person
possessing the qualifications specified el sewhere in this section, nanely
USEPA RCP listing or the State equival ent, where applicable

.10 DELI VERY, STORAGE AND HANDLI NG
.10.1 Del i very of Products

Deliver materials to the site in an undamaged condition. Deliver
proprietary itens in manufacture's origi nal unopened and undanmaged

contai ners of packages with manufacture's name and brand and ot her
pertinent data such as specification nunber, type, and cl ass, date of
manufacture. Schedul e deliveries of materials to coincide with schedul ed
installation.

.10. 2 St orage and Handl i ng

Carefully store materials off the ground to provide proper ventilation
drai nage and protection agai nst weat her and danpness. Protect naterials
frommarring, staining, rust, danage and overload and from contam nants
such as grease, oil and dirt. Store materials at tenperatures recommended

by the manufacturer. Handle material to avoid damage such as chi pping and
breaki ng. Replace damaged materi al

.11 PRQIECT CONDI TI ONS
11,1 Proj ect Draw ngs
Buil ding floor plans are provided at the end of this section.

.11.2 Exi sting Conditions

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For each buil ding, provide radon
concentration |evel readings on Attachnent A and
include at the end of this section. Also, identify
the detector type used to record these readings.
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Assign an identification nunmber (Reading ID No.) to
each reading. Show the approximate | ocation of each
readi ng on the floor plans using the Reading |ID No.

Identify suspected or confirmed radon entry points
into the buildings, where appropriate.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

The buildings were tested for radon. The test dates, radon |evels recorded
and detector type used are indicated on Attachment A, |ocated at the end of
this section. The approxi mte |ocations of the readings are shown on the
proj ect drawi ngs. [Draw ngs al so show suspected [and confirmed] radon
entry points into the buildings.]

1.11.3 Bui | di ng Descri ptions

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Provide a general description for each
bui | di ng and address conditions which may affect the
work or the cost of acconplishing the work. For
each building, address the followi ng as appropriate
for the areas in which work is to be acconpli shed:

1. Type of construction for the exterior walls,
interior walls and partitions and the floor in
contact with or above soil containing radon gas.

I ndi cate thickness of concrete slab and aggregate
beneath the concrete slab

2. Nunber of floors.

3. Type of roof, flat or pitched. |If pitched roof,
overhang size. Type of roof covering.

4. Do roons/spaces have suspended ceilings? This
could be shown on the drawi ngs if not consistent
t hr oughout the buil di ng.

5. WII the building and individual roons or spaces
be occupi ed or unoccupi ed during construction? WII
access to the building or individual room or spaces
be restricted in any way which woul d delay the start
of work each day?

6. Restrictions with respect to penetrations to the
buil ding exterior, such as no roof penetrations, if
any.

7. Restrictions on penetrating the concrete floor
slab with respect to what nmay be enbedded in the
concrete slab (i.e. rebar spacing, electrica
groundi ng grid enbedded in the concrete sl ab).

8. Restrictions with respect to routing vent pipe
on the building interior or exterior, if any. Vents
may not be desired on the exterior of a particular
si de of the buil di ng.
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The sanpl e paragraph bel ow nay be used as a starting
poi nt for each building description.
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[Building No. [__ ] is athree story, brick faced (CMJ backed), sl ab-on
grade structure with a partial basenent on the southeast corner of the
building. Concrete slab is approximately [ ] mminches thick and the
aggregate beneath the concrete slab is approximately [ ] mminches
thick. Interior partitions are gypsumwall board on netal studs except
where indicated otherwi se on the drawings. The roof is flat and covered
with single ply rubber nmenbrane. Except for the basenment, nechanical roons
and closets, all roons have suspended acoustical ceilings |ocated

approxi mately 450 nmm 18 i nches bel ow the structural floor or roof above.
The building will [not] be occupied during the contract period. [Roof
penetrations are not pernitted and the south el evation shall remnain
unchanged as a result of the work.] [Penetrations to the building exterior
shal |l be through the roof only. Al elevations shall renmain unchanged as a
result of the work.]]

.12 POST M TI GATI ON TESTI NG - SCHEDULE COF PRI CES DATA

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: For work in the continental United States,
Al aska and Hawaii select pC /L as the unit of
nmeasure. For work el sewhere in the world Bg/cu m
may be the required unit of neasurenment. Consult
wi th the EFD EFA and use the unit of neasure
famliar to the prospective Contractors.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

In addition to the requirenents specified in Section entitled "Price and
Payment Procedures”, the follow ng applies:

In accordance with Contract O ause FAR 52.232-5 Paynments Under Fixed-Price
Construction Contracts, include in the "Schedule of Prices" a line itemfor
the work required under paragraph entitled "Long Term" This line item
shall be a mninmum of 10 percent of the contract price. Paynent of these
funds will be made only after the Contracting Oficer has received the
radon testing results fromthe testing |aboratory and the readings for the
long termtesting are below [148 Bg/cu n] [4.0 pG/L].

PART 2 PRODUCTS

2.

2.

1 RADON M TI GATI ON SYSTEMS

1.1 Syst em Per f or mance

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For work in the continental United States,
Al aska and Hawaii select pGC /L as the unit of
neasure. For work el sewhere in the world Bg/cu m
may be the required unit of neasurenment. Consult
with the EFD EFA and use the unit of neasure
famliar to the prospective Contractors.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Radon mitigation systenms shall reduce and naintain radon concentration
|l evel s below [148 Bg/cu m [4.0 pC /L] after activation of the mitigation
systems.
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2.1.1.1 Syst em Pi pi ng

Route radon mitigation systems piping so as not to interfere with the daily
operations and functions of the building occupants. Keep visibility of the
systens to a mininum Enclose each radon mitigation systemin occupied
spaces, however, all operating conponents shall be accessible for

mai nt enance and repair. Al spaces shall be considered to be occupied
spaces except for mechanical and el ectrical rooms, warehouses, storeroons,
janitor closets, craw spaces, [__ ] and attic spaces. Enclosures are
not required for portions of systens installed above suspended acoustica
ceilings.

2.1.1.2 System Qutl et Location

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: In climtes where condensation is subject to
freezing and ice build-up at the di scharge point
above the roof line, include the bracketed text,

ot herwi se del ete

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Mtigation systemdi scharge points shall be as specified in EPA 402-R-93-078.
Prevent foreign objects fromentering the outlet. [Rain caps are not
permtted.] Maintain water tight seal through all penetrations to the
buil di ng exterior.

2.1.1.3 System Fai | ure Warni ng Monitor

Provide a neans to detect and announce each radon mtigation system
failure. Systemfailure is defined as:

a. System bl ockage: foreign debris.
b. Mechanical failure: fan or other mechanical failure.
c. System | eakage: pipe breakage or crack.
Provi de an audi o or visual annunciator device to indicate systemfailure
and | ocate the annunci ator device in an occupi ed space. Conformto the
requi renents of EPA 402-R-93-078.
2.1.1.4 Air deaners
Air cleaners shall NOT be used as a radon reduction nethod.

2.1.1.5 Ventil ati on Devices

Devi ces which reduce radon solely by increasing ventilation to the occupied
space shall NOT be used.

2.1.1.6 Back Drafting
Radon mitigation systemshall NOT cause back drafting of building chi meys.
2.1.2 Radon Mtigation Systens Components

Mechani cal and electrical materials, fabrication, construction and
installation shall conformto the follow ng industry standards:
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2.

a. Poly(vinyl chloride) (PVC Piping: ASTM D2665, Schedul e 40.

b. In-line Tubular Centrifugal Fans: AMCA 210 and UL |i sted.

c. FElectrical Wrk: NFPA 70, NEMA MG 1 and EPA 402-R-93-078, No. 12 AWG
mnimmwre size, solid copper installed in EMI or surface netal
raceway.

d. Mechanical Wrk: [1CCIM, |ICC UMC, SMACNA 1378 and EPA 402-R-93-078.

e. Sealants: ASTM C920, polyurethane, Type S, Grade P for horizonta
application, Grade NS for vertical application, Cass 25, Use T.

f. Crawl space soil-gas retarder nmenbrane shall be mninmum[40] [60] mils

thick.

*% *%

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: I nclude nmock downspouts and fittings only
when round PVC piping is not acceptable for
aest hetic reasons.

*kkkkkkkkkkk
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[g. Mock Downspouts and Fittings: Al unm num ASTM B209V ASTM B209, m ni mum
0.81 mm 0.032 inch thick, color to match existing. Seal seans and
joints. Use downspout only on the building exterior above the fan with
appropriate round to downspout shape PVC adapter.]

2 RADON M TI GATI ON SYSTEMS ENCLOSURES

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: Select the first bracketed paragraph for
enclosure materials and constructi on when the
project involves only radon mitigation work. Select
t he second bracketed paragraph when the project also
i nvol ves buil di ng renovati ons which require project
specification sections addressing the work listed in
t he second bracketed paragraph

*kkkkkkkkkkk
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NOTE: When sel ecting the MPI painting/coating
desi gnati ons, determ ne whet her an eggshell,
sem -gloss or gloss finish is desired.

*kkkkkkkkkhkk
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[ Radon mitigation systens encl osure conponents, materials, fabrication
construction and installation shall conformto the foll owing industry

standards:

a. Concrete: ACH 301.

b. Wod Studs and Furring: WW£A G5, WCLIB 17, SPIB 1003 or
NELMA Gradi ng Rul es Standard Light Framing, air dried or kiln dried
lumber.

c. Metal

Studs and Furring: ASTM C645, but not |ighter than 25 gage.

d. Gypsum Wl | board Work: ASTM C1396/ C1396l, ASTM CA75/ CA75N, ASTM C514,
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ASTM C1002, ASTM C1047, ASTM C840 and GA 216. Wallboard shall be
monimum [12] [15] mm [1/2] [5/8] inch thick.

e. Seal ants: ASTM C834.

f. Painting/Coating: Ml 50 and [[MPI 139] [MPI 141][ WPl 114]], provide
primer, internediate and top coat. Coating material shall match
exi sting. Color shall match the adjacent surfaces.

g. Hardware: Shall be of the type and size necessary for the project
requi renents. Sizes, types and spacing of fasteners for nanufactured
buil ding materials shall be as recomended by the product
manuf acturer. Hardware exposed to the weather or enbedded in or in
contact with preservative treated wood, exterior masonry, or concrete
wal I s or slabs shall be zinc coated.]

[ Radon mitigation systens encl osure conponents, materials, fabrication
construction and installation for concrete, wood studs and furring, netal
studs and furring, gypsumwall board, sealants and painting shall conformto
the requirenments specified in the respective specification sections
addressing this work contained in the project specification.]

PART 3 EXECUTI ON

3.

1 RADON TESTI NG

Performradon testing in accordance with EPA 402-R-93-003 and

EPA 402-R-92-004. The Contractor shall arrange that all |aboratory test
results are sent fromthe testing | aboratory directly to the Contracting
Oficer with one copy to the Contractor.

1.1 Pre-Mtigation Testing

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: For work in the continental United States,
Al aska and Hawaii select pC /L as the unit of
nmeasure. For work el sewhere in the world Bg/cu m
may be the required unit of neasurenment. Consult
wi th the EFD EFA and use the unit of neasure

fam liar to the prospective Contractors.

*% *% *% *% *% *% *% *% *% *% *%%

Wthin [30] [__ ] days after award, test buildings to determine the
relative radon concentration levels in these buildings. Performdiagnostic
testing prior to design of the radon mtigation systens using radon

di agnostic testing devices approved by the Contracting O ficer

Test basenents, areas of buil dings where the underside of the floor cones
in direct contact with the soil as well as areas that can pull ground fl oor
air or soil gas, such as, elevator shafts, stairwells, pipe chases, craw
spaces with dirt floors, underground wal kways and tunnels.

Di agnostic testing shall determne the foll ow ng:

a. Relative radon concentration levels in the building.

b. Radon entry points into the building.

c. Effectiveness of sub-slab conmunication
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d. Number and location of suction points required to reduce and nmaintain
radon concentration levels below [148 Bg/cu n] [4.0 pG/L].

NOTE: The nunber of suction points for each building specified in
Attachnent B are the recommended nunber based on existing information and
are provided for pricing purposes only. The actual nunber of suction
points required may be nore or |ess depending on the results of the site

i nvestigations, effectiveness of sub-slab conmuni cation, diagnostic
testing, and post mitigation testing and nonitoring. |f the final nunber
of suction points differs fromthose specified, the Governnent will issue a
nodi fi cation pursuant to Contract Cl ause FAR 52.243-4 Changes.

Site investigation data and results obtai ned from di agnostic testing shal
be used to design the radon nmitigation systens and shall be provided for
revi ew and approval by the Governnent.

As a mninmum performthe nunber of diagnostic tests suggested in
Attachment B. Each sub-slab communication test shall include a suction
hol e and at |east four test holes. Use non-shrink grout to repair al

hol es resulting from di agnostic testing and restore floor and wall finishes
to match existing adjacent surfaces.

.2 DESI GN RADON M Tl GATI ON SYSTEMS AND SYSTEMS ENCLOSURES
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NOTE: For work in the continental United States,
Al aska and Hawaii select pGC /L as the unit of
nmeasure. For work el sewhere in the world Bg/cu m
may be the required unit of neasurenent. Consult
with the EFD/ EFA and use the unit of neasure
famliar to the prospective Contractors.
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Design radon nmitigation systens as required to achieve radon detection test
results below [148 Bg/cu n] [4.0 pC /L] based on radon di agnostic test
results, EPA 402-R-93-078 and the infornmation provided herein. Design the
systens encl osures to accommodate the radon mitigation systens
configurations and the adjacent or surrounding walls, partitions, ceilings
and roof construction.

.3 RADON M Tl GATI ON SYSTEMS | NSTALLATI ON
.3.1 Installation

Provi de radon nmitigation systens as indicated in the approved design

drawi ngs, as specified in EPA 402-R-93-078 and as required by the
specifications and standards referenced herein for the respective materials
usi ng worknen skilled in the trades involved. Install piping plunb and
parallel to existing walls, partitions and ceilings as appropriate, slope
hori zontal runs to drain, and secure in place in a rigid and substanti al
manner.

Seal new and existing floor slab penetrations in accordance with

EPA 402-R-93-078 and as specified herein. Prevent entry of soil gas into
the buil ding and exhausting of conditioned air via the radon nitigation
system Seal cracks and openings around fl oor slab penetrations wth

pol yur et hane seal ant. Provide backer rod or conmparable filler material as
required. Insure that all penetrations to the building exterior are
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weathertight.

Lay work out in advance. Exercise care where cutting, channeling, chasing
or drilling floors, walls, partitions, ceilings or other surfaces as
necessary for proper installation, support or anchorage. Patch and repair
damage to buildings, piping and equi pnent using worknmen skilled in the
trades invol ved.

As part of the site investigation, the Contractor shall identify furniture,
carpeting or other portable materials and equi prent whi ch nust be rel ocated
to provide for the installation of the radon nmitigation systens, if any.
The Governnent will work with the Contractor to coordinate rel ocations.
Coordinate all work with the Contracting O ficer.

.3.2 Supervision

Installation of the radon mtigation systens shall be supervised by the RCP
|isted individual responsible for the design of the systens.

.3.3 El ectrical Wrk

NFPA 70 and EPA 402-R-93-078, No. 12 AWG minimumwi re size, solid copper
installed in EMI or surface netal raceway. A source of electric power
shoul d be available within [15] [__ ] meters [50] [ ] feet of each
fan installation. Base bids on providing [15] [__ ] meters [50] [__ ]
feet of wire and conduit or surface netal raceway for each fan.

.3.4 Mechani cal Work

ICC IMC, |ICC UMC, SMACNA 1378 and EPA 402-R-93-078.

.3.5 Systemldentification

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For NAVFAC SE projects include the bracketed
text, otherw se del ete.
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Label all conmponents of the radon nitigation systens including, but not
limted to, piping (every 3 neters ten feet), enclosures, fans, electrical
conduit (every 3 neters ten feet) and circuit breakers. Label s shal |l read:

Radon Reduction System Do Not Turn O f.
Public Wrks Ofice Phone [___ ]

[or as specified by the Contracting Oficer.]
.4 RADON M TI GATI ON SYSTEM ENCLOSURES | NSTALLATI ON

Provi de encl osures as indicated in the approved design drawi ngs and as
required by the specifications and standards referenced herein for the
respective materials using worknen skilled in the trades involved. Install
encl osures plunb, level and parallel to existing walls, partitions and
ceilings as appropriate, and secure in place in a rigid and substanti al
manner.
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3.5 FI ELD QUALI TY CONTROL

3.5.1 Radon Mtigation System I nspection
Each system shall be inspected and approved in witing by the RCP listed
i ndi vidual responsible for the design of the system Verify the presence
of fire stops. Deficiencies shall be corrected by the Contractor at no
addi tional cost to the Governnent.

3.5.2 Post Mtigation Testing and Mnitoring

Perform post mitigation radon testing in the buildings as specified in
EPA 402- R-93-078 and herein.

3.5.2.1 Short Term

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For work in the continental United States,
Al aska and Hawaii select pC /L as the unit of
neasure. For work el sewhere in the world Bg/cu m
may be the required unit of neasurenment. Consult
wi th the EFD EFA and use the unit of neasure
famliar to the prospective Contractors.

*% *% *% *% *% *% *% *% *% *% *%%

Test each radon mitigation systemfor effectiveness no sooner than 24 hours
nor later than 15 days after activation of the radon nmitigation system
Provi de short termradon detectors (charcoal, electret ion chanber or
approved equivalent) at the rate of one detector per 186 square neters
2,000 square feet but not |ess than one detector per enclosed space, except
for closets. On copies of the building floor plans, locate and identify
each short termdetector and provide short termdetector data on copies of
the "Device Placenment Log" contained in EPA 402-R-92-014.

At the end of the testing period, the Contractor shall collect the
detectors and send the detectors to the testing |aboratory for anal ysis.
Provide radon test results of the effectiveness of the nitigation systens
not later than 30 days after collecting the detectors. Radon test results
shall be sent fromthe testing | aboratory directly to the Contracting
Oficer with one copy to the Contractor. Conplete the line item
informati on on the "Device Placenent Log."

Radon test results above [148 Bg/cu ni [4.0 pCi/L] shall require system
redesign and installation nodifications as necessary to achi eve radon test
results below [148 Bg/cu nj [4.0 pC/L]. Subnmit design nodifications to
the CGovernment for review and approval. After approval of the design
nmodi fi cations, provide installation nodifications to the radon nmitigation
system and retest for effectiveness. Repeat this short termtest procedure
until test results below [148 Bg/cu n] [4.0 pC /L] are achieved.

System nodi fications (as-built systens installations) shall be reflected in
the Contractor's design docunents (draw ngs and design narrative).

3.5.2.2 Long Term
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NOTE: For work in the continental United States,
Al aska and Hawaii select pGC /L as the unit of
nmeasure. For work el sewhere in the world Bg/cu m
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may be the required unit of neasurenent. Consult
with the EFD EFA and use the unit of neasure
famliar to the prospective Contractors.
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After acceptance of the radon mtigation systens, provide for long term

testing (8 to 12 nonths). Provide long termradon detectors (al pha track

el ectret ion chanmber or approved equivalent) at the rate of one detector per
186 square neters 2,000 square feet but not |ess than one detector per

encl osed space, except for closets. Locate and identify each detector on

copies of the building floor plans and in the Radon Detector Location Log.

After installing the detectors, furnish the conpleted detector

docunentation and nailers to the Contracting Oficer
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NOTE: Dependi ng upon the resources avail able at the
activity or facility, select the appropriate
par agraph for collecting the | ong term detectors.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[At the end of the testing period, the Contractor shall collect the
detectors, request return of the detector docunentation and nailers from
the Contracting O ficer and send the detectors to the testing |aboratory
for analysis. Radon test results shall be sent fromthe testing |aboratory
directly to the Contracting Oficer with one copy to the Contractor
Conplete the line iteminformation in the Radon Detector Location Log.]

[At the end of the testing period, the Contracting Officer will collect and
send the detectors to the testing |aboratory for analysis. Radon test
results shall be sent fromthe testing |aboratory directly to the
Contracting Officer with one copy to the Contractor.]

Radon test results above [148 Bg/cu ml [4.0 pC /L] shall require system
redesign and installation nodifications as necessary to achi eve radon test
results below [148 Bg/cu n] [4.0 pC/L]. Submt design nodifications to
the Governnment for review and approval. After approval of the design
nmodi fi cations, provide installation nodifications to the radon nmitigation
system and retest for effectiveness. Repeat the short termand |ong term
test procedures specified herein until test results bel ow [ 148 Bg/cu nj
[4.0 pCG /L] are achieved.

Payment for work required because long termtesting results in readings
above [148 Bg/cu n] [4.0 pC /L] will be made fromthe funds identified in
the "Schedul e of Prices" for the work required under this paragraph and
defined under the paragraph entitled "Post Mtigation Testing - Schedul e of
Prices Data" included herein. Paynent of these funds will be nade only
after the Contracting Oficer has received the radon testing results from
the testing | aboratory and the readings for the long termtesting are bel ow
[148 Bg/cu ni [4.0 pG/L].

Fi nal system nodifications (as-built systens installations) shall be

reflected in the Contractor's design docunents (draw ngs and design
narrative).
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Attachnment A

BUI LDI NGS AND RADON READI NGS

Contract Number: Bui | di ng No.
LOCATION: READI NG | D DATE | NSTALLED |DATE COLLECTED |RADON LEVEL |REMARKS
SPACE NAMVE NO. MM/DD/YYI/TIME | MM/DD/YYITIME pCi/L

DY WA NN

[ ] detectors were used to record these reading.
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Attachnent B Criteria Note

NOTE: The nunber of suction points required to
reduce radon concentration levels to below 4.0 pG /L
or 148 Bg/cu m depends largely on the size of the
suction field extension achieved from one suction
point. Wthout first perform ng sub-slab

conmuni cation (SSC) tests, it is very difficult if
not inpossible to determ ne the distance air wll
flow through the material beneath a concrete fl oor
slab.

So in order to achieve uniformpricing with respect
to the nunber of SSC tests to be performed and the
nunber of suction points that will be required to
reduce radon concentration levels to below 4.0 pG /L
or 148 Bg/cu m the followi ng "rules of thunb" were
established for pricing this portion of the work
After a reasonable radon mitigation project track
record is established, the rates (nunber per area)
for pricing this work nay change.

For pricing purposes, specify in Attachnent B the
nunber of each diagnostic test to be performed and a
recomended nunber of suction points to be
constructed for each buil ding based on the follow ng:

Short Term Detectors: One detector per 186 square
meters 2,000 square feet (or fraction thereof) of
buil ding foot print but not [ess than one detector
per encl osed space, except for closets and bathroons.

Grab Sanples: One sanple per 186 square neters
2,000 square feet (or fraction thereof) of building
foot print.

Sub- Sl ab Conmuni cation: One test per 232 square
neters 2,500 square feet (or fraction thereof) of
buil ding foot print. (each SSC test consists of one
suction hole plus 4 test holes).

Suction Points: For slab on grade buildings, review
the original building drawings to determ ne
continuity of the capillary water barrier (CWB)
beneath the concrete slab within the exterior

wal I's.  For buildings with a single continuous C\B
specify one suction point for each 929 square neters
10, 000 square feet (or fraction thereof) of CWB
VWhere the CWB is interrupted within the exterior

wal |'s, specify one suction point for each separate
area of CWB and apply the previous criteria for each
area whi ch exceeds 929 square neters 10, 000 square
feet.
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Attachnment B

DI AGNOSTI C TESTI NG REQUI RED AND RECOMMVENDED NUMBER OF SUCTI ON PO NTS (Quantities
i sted are nunber per buil ding)

BUI LDI NG NO.

SHORT TERM
DETECTORS

GRAB SAMPLES

SUB-SLAB
COMMUNICATION
TESTS

SUCTION
POINTS

REMARKS
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Attachnment B

DI AGNOSTI C TESTI NG REQUI RED AND RECOMMENDED NUMBER OF SUCTI ON PO NTS (Quantities
i sted are nunber per buil ding)
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Attachment C

GRAB SAMPLE LOCATI ONS AND READI NGS

Contract Number: Date: Bui | di ng No.

Project Title:

GRAB SAMPLE |LOCATI ON: SPACE |ALPHA COUNTS |RADON LEVEL DESCRI PTI VE LOCATI ON
NO. NAME ROOM NO. pG /L *
GS-1
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Attachment C

GRAB SAMPLE LOCATI ONS AND READI NGS

* Cal cul at ed
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Attachment D

SUB- SLAB COVMUNI CATI ON TEST LOCATI ONS AND READI NGS

Contract Number: Date: Bui | di ng No.

Project Title:

HOLE NO. NEGATIVE DI STANCE FROM SUCTI ON | REMARKS
PRESSURE HOLE METERS FEET

SSC-A Suction hole

SSC-A 1

SSC-A 2

SSC-A 3

SSC-A 4
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Attachment D

SUB- SLAB COVMUNI CATI ON TEST LOCATI ONS AND READI NGS
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Project Title:

Drawing Title:

Contract No.: Date Bui | di ng No.
Proj ect Designer:
Addr ess:
Radon M tigation System Designer:
RCP Certification No: Signature:
Sheet of
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Bl D SCHEDULE ATTACHMENT
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Bl D SCHEDULE ATTACHVENT

NOTE: Include this attachnent for all |unmp sum
radon projects/contracts of 100,000 dollars or nore.

I ncl ude page numbering (starting with Page 3) and
contract number on each page of the attachment.

Provi de conpleted attachnent with the final draw ngs
and specifications for inclusion by the EFDJEFA in
Standard Form 1442, "Solicitation, Ofer and Award"
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Page 3 of [ ]
N62472-[ _1-B[_____ ]

Lunp SumBi d

Item1l (a) shall be the total price for providing all work conplete in
accordance with the drawi ngs and specification but NOT including Item1 (b)
bondi ng costs for Bid, Paynment and Perfornance Bonds.

Iltem1l (a) $

Item1l (b) shall be the total cost being charged to the bidder by the
Surety for Bid, Payment and Perfornmance Bonds.

Iltem1 (b) $

Total Lunp SumBid $

NOTE:

Submit with your bid one (1) Northern Division Form NSF/ Form BG HR
"Certification of Bonding Costs", contained in the docunment titled "Bonds
and Certificates", conpleted by the Surety.

-- End of Section --

SECTION 31 21 13 Page 37



