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1. Purpose. This letter provides advance criteria to be used
for prevention and mitigation in indoor radon in newy
constructed buil di ngs.

2. Applicability. This letter applies to HQUSACE el enents,
maj or subordi nate commands, districts, |aboratories, and field
operating activities (FOA) having mlitary design and
construction responsibility.

3. Action to be Taken. Pending publication of permanent nedia
gui dance, the criteria provided in Appendix A wll be used as
interimguidance to prevent and mtigate indoor radon in al

new y constructed and substantially altered Arnmy facilities. The
design requirenents set forth in this letter are nmandatory.

4. Inplenentation. This letter will have routine application as
defined in paragraph 6c, ER 1110-345-100.

FOR THE DI RECTOR OF M LI TARY PROGRAMS:

oA [QZ@&Z?
1 APPENDI X CHARD C. ARMSTRONG, P.E.
APP A - | ndoor Radon G‘Chief, Engineering Division
Prevention and Mtigation Directorate of Military Programs

This ETL Supersedes ETL 1110-3-427, 15 June 1990
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| NDOOR RADON PREVENTI ON AND M Tl GATI ON

1. PURPOSE: This letter establishes design criteria for all U S.
Arny facilities to elimnate health risks due to indoor radon.

2. SCOPE: The design standards established herein are applicable to
all newy constructed and substantially altered Arny facilities both
i nside and outside the Continental United States.

3. REFERENCES:
a. DA Publication.

AR 200-1, Chapter 11, Arny Radon Reduction Program
b. U S. Environmental Protection Agency (EPA) Publicati ons.

(1) EPA 520/ 11-87-20, Radon Reference Manual .

(2) EPA 600/ 8- 88- 087, Radon-Resi stant Residential New
Constructi on.

(3) EPA 625/ 5-87/019, Radon Reducti on Techni ques for Detached
Houses.

(4) EPA 625/ 5-88/024, Application of Radon Reduction Methods.

(Most of the research work and publications by EPA have
concentrated on single famly, detached dwellings. Mlitary
facilities are generally larger and of different construction
met hods than single famly residences. The design criteria and
details contained in this docunent are selectively adapted from
t he EPA data and recomrendati ons.)

4. PROPERTI ES OF RADON: Radon is a naturally occurring, chemcally
inert and water soluble radioactive gas that is undetectabl e by human
senses. It is formed by the radi oactive decay of thorium and urani um
These source elenments are found in |low, but varying; concentrations in
soils and rocks. Radon, being a gas, escapes fromthe ground
foll ow ng paths of |east resistance such as through small fissures,
gravel, sand, and other porous soils. Normal subsoil investigations
do not | ocate these radon paths with sufficient detail and accuracy to
reliably predict points where radon energes fromthe earth or probable
| evel s of concentration. Radon-220, derived fromthorium has a half-
life of 55 seconds giving it limted tinme to enter buildings before it
decays to a nongaseous el enent. Radon-222, derived from uranium and
having a halflife of 3.8 days, is the primary source of indoor radon.
Refer to EPA 520/ 1-87-20, Radon Reference Manual for nore detailed

i nformati on.

5. OTHER RI SKS: Health risks associated with radon are fromits
decay products, not the radon gas. Radon-222 decays in several
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steps to form non-gaseous radi oactive isotopes with short half-
lives. Four of these successive decay products have half |ives | ess
than 30 m nutes. These isotopes are chemcally reactive and attach
to building surfaces and airborne dust particles. Both attached and
unatt ached decay products can be inhaled and attach to lung tissue.
Furt her radi oactive decay of these isotopes releases al pha particles
t hat damage lung tissue and | eads to |ung cancer

EPA recommends the renoval of radon gas rather than renoval of decay
products with high efficiency air filters or air cleaning devices.
For nmore information on the disadvantages of air cleaning as the
primary nmethod for radon control, refer to EPA 625/5-87/019, Radon
Reducti on Techni ques for Detached Houses, Paragraph E.2.5. and
Section 7.

6. PRICRITY OF FACILITY TYPES: Priorities for designing various
types of mlitary facilities to reduce indoor radon are based upon the
priorities contained in AR 200-1, Chapter 11.

a. Priority 1: Day care centers, hospitals, schools, living
guarters including barracks, unacconpani ed personnel housing
(officers and enlisted) and famly housing, and routinely
occupi ed spaces bel ow grade.

b. Priority 2. Ofices, work areas, and other facilities having
24- hour operations.

c. Priority 3: Al other routinely occupied structures including
norale, welfare and recreational facilities.

d. Priority 4. Al intermttently occupied structures that are
used by any mlitary or civilian enpl oyee whose total work
tinme in those buildings equals or exceeds 80 hours per year.

e. Structures occupied |less than 80 hours per year by any
enpl oyee do not require radon preventive neasures.

7. | NDOOR RADON CONCENTRATI ON AND ACTI ON LEVELS: Radon is neasured
in picocurries per liter (pC/l) of air. EPA studies have assigned
relative health risks for various concentration |levels of indoor radon
based upon periods of exposure; concentration |evels below 4 pG /| are
negl i gi bl e.
The action levels given below conformto AR 200-1, Chapter 11:

a. Negligible : 0to 4 pG/lI.

b. |ow 4 to 8 pG/l.

c. Moderate : 8 to 20 pG/lI.

d. Hgh : 20 to 200 pci/l.
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e. Very High Greater than 200 pG /1.

8. DETERM NATI ON OF RADON POTENT: AR 200-1, Chapter 11 establishes a
program for neasuring indoor radon in existing buildings on Arny
installations and buil dings owned or | eased by the Arny (CONUS and
OCONUS) . The neasurenents were to be conpleted by the fourth quarter
of FY 91. Each installation is required to nmaintain records of the
radon nmeasurenments and to nmake annual reports on all radon mtigation
activities. The pre-mtigation neasurenents in existing buildings
will be the basis for potential radon levels for new facilities.

Design criteria will be based upon the hi ghest radon neasurenents in
existing buildings in close proximty to the new facility. Were the
new facility is in a renote |ocation, the highest neasurenents on the
installation will determne the design criteria. |In cases where

exi sting radon data are not avail able, soil-based radon and radi um
measur enent may provi de useful information in evaluating radon
potentials. Procedures for using soil gas neasurenents to estimate
radon potentials are still evolving, contact EPA for the nobst up-to-
dat e gui dance

9. DESI GN REQUI REMENTS:

a. New Construction. Design requirenents consist of passive
barriers to seal radon entry routes and active sub-slab suction
systens to renove radon gas fromthe soil under floor slabs and
around bel ow grade walls. The objective of both passive and active
design strategies is to prevent radon entry to interior spaces.
Specific design requirenents, based upon facility priority and
potential radon concentration, are listed in Table 1 by letter codes.
The letter codes are described below and indicated on the details in
Par agraph 12.

(1) Passive Barriers, Letter Code AL Passive barriers are
required for facility priorities 1 through 4 and for all potential
radon concentration |evels. Passive barriers include 6 m|l
pol yet hyl ene sheet in crawl spaces and under floor slabs on grade,
capillary water barrier below fl oor slabs on grade, danpproofing or
wat er proofing and protection board on bel ow grade walls, sealants in
all joints in floor slabs, below grade walls and around all pipe and
conduit penetrations. Provide solid courses in hollow masonry wal |l s
to prevent gas passage through the internal voids. Joint seal ants
W Il be selected and installed according to TM 5-805-6 and CEGS 07920.
Pol yet hyl ene sheets will be | apped 12 inches and seal ed with adhesives
or pressure sensitive tape and sealed at foundation walls with mastic.
Capillary water barrier will be according to CEGS 02221, dated March
1991, except the last sentence in the Note under Paragraph 3.16 is not
appl i cabl e.

(2) Sub-slab Suction Systens, Letter Codes B, C, and D. Sub-
sl ab suction systens consist of 4 inch dianmeter perforated PVC pipe
laid in the capillary water barrier below floor slabs which are used

3
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to create negative pressure fields under the floor. Provide a suction
stack connection, using non-perforated PVC pipe, stubbed through the
fl oor slab and capped. The suction stack should be near the m ddl e of
t he under slab pipe run and be | ocated where it can be extended

t hrough the buil ding roof with m ni mum changes of direction.
Requirenents for letter codes B, C, and D are identical except for the
spaci ng for under slab pipe runs. |In structures with basenents or

ot her bel ow grade spaces, connect the sub-slab piping to the
foundati on drai nage system so that the negative pressure field is
extended to the earth side of below grade walls. Were the foundation
drai nage has gravity outfall, provide an interior suction stack and a
water trap as shown in Details 31 and 32. \Were foundation drains

di scharge to a sunp, seal the sunp cover and provide a suction stack
connection to the sunp as shown in Detail 33; large buildings wll
require additional suction stacks renote fromthe sunp. Building
sites with seasonally high ground water may require a high water
sensor at the suction stack connection to shut off the suction fan.
Radon gas is water soluble. It is reasonable to assune that a
properly designed sub-soil drainage systemw || renove radon from
sites with severe ground water problens.

(3) Passive Suction Stack, Letter Code E. Extend non-perforated
PVC pi pe suction stack through the roof with as few changes in
direction as possible. Passive stacks are nore effective in colder
climates and during winter nonths than during warm weather. During
war m weat her they will be nost effective in naturally ventilated, non
air conditioned buil dings.

(4) Active Suction Stack, Letter Code F. Extend the suction
stack as described above for the passive stack and install an exhaust
fan near the stack discharge. preferred |ocation for the exhaust fan
is above the roof. Condensation of noisture in soil gases will be
mnimzed if the fan is located in a heated space, however, any air
| eakage that may occur at the fan discharge connection will blow
concentrated radon into the building. Any air |eakage at the fan
i ntake connection will reduce the suction in the stack.

(5) Design of Sub-Slab Suction System Pipe sizing for the
suction system should be designed simlar to any exhaust system
utilizing round duct. The under slab perforated pipe should be no
| arger than 4 inch dianeter. 1In very large structures, do not
i ncrease the pipe dianmeter in order to increase the | ength of pipe
runs, this may reduce uniformty in the pressure field. The
quantity of air flowin a sub-slab suction systemis effected by a
nunber of variables. The nost significant are porosity of the soil,
pernmeability of the capillary water barrier, and air |eakage from
the building into the soil. |In nost |locations, the air flow per
1,000 sq. ft. of slab area will be 20 cfmor less. Miltiple under
sl ab pi pe runs may be cross connected bel ow the fl oor using non-
perforated pipe of sufficient dianeter to maintain uniformpressure
in all pipe runs. Miltiple stacks may be connected to a common
exhaust fan. Pipes for stacks and any manifolds wll be sized

4
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according to air flow and pressure | osses due to pipe |length and
nunber of turns.

(6) Fan Selection. The fan selected will have cfm and horse
power ratings adequate to maintain 1 inch wc static pressure at the
sl ab penetration under constant operation. This will be nounted
directly in or to the vertical riser wwth air tight connections and
wi |l be of such design that condensation of soil gas noisture wll
drain either back down the stack or onto the roof. Fans may be an in-
line configuration and installed in the stack or a standard curb
nmount ed exhaust fan.

(7) Naturally Ventilated Buildings. Naturally ventilated
bui Il dings that are neither heated or cool ed by nechanical systens and
are in any of the facility priorities 1 through 4 will be designed to
i ncl ude passive barriers (letter code A) only.

POTENTI AL RADON CONCENTRATI ON
PRI ORI TI ES
FOR NEGLI G BLE LOW MODERATE  HI GH VERY H GH
FACILITY O TO 4 TCB 8 TO 20 TO Over
TYPES  4pGi/1 pGi /| 20 pGi /1 200 pGi/l 200 pGi/l
1 A A B A C A D E A D, F
5 2 ﬁ,g ﬁ,g A D, E A D, F
3 ’ ’ A C A D E
4 A A A A B A C

TABLE 1. DESI GN REQUI RVENTS FOR RADON PREVENTI ON

b. Existing Buildings. Radon mtigation requirenents
incorporated into the design of building alterations will be based
upon the facility priority and actual radon measurenents in the
buil ding. The design requirenents in Table 1 will be eval uated
according to life cycle cost/benefit anal ysis and engi neering
judgnent. For exanple, renoval of slab-on-grade floors to install a
sub-sl ab suction system may not be cost effective when conpared to
the differential in equipnment and operating costs to increase
interior air pressure or the outside-air exchange rate.

10. POST CONSTRUCTI ON RADON MEASURE:

a. After conpletion of construction, indoor radon neasurenents
will be made with all HVAC systens operating on normal cycles.
Radon detectors and | aboratory anal ytical services will be obtained
through U.S. Arny Center for Pubilc Wrks. Ft. Belvoir. Virginia
22060- 5516.

b. The severity of potential. indoor radon concentration cannot
be accurately predicted. The tinme duration for post construction
radon nmeasurenments and the extent of mtigation work that may be
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required is not quantifiable for inclusion in construction contracts.
Therefore, the installation or user agency will be responsible for
post construction radon nmeasurenent and mtigation.

11. POST CONSTRUCTI ON RADON M TI GATI ON: When post construction radon
measurenents are greater than 4 pci/l, mtigation systens desi gned
into the facility will be activated increnentally until the radon

Il evel is reduced to less than 4 pci/l. The increnental steps are as
fol | ows:

a. Activate sub-slab suction systens or power ventilate craw
spaces.

(1) Install passive vent stack(s) to sub-slab systens for |ow
and noderate radon |levels. |If subsequent radon neasurenents
are greater than 4 pci/ 1, then install exhaust fans for
active vent stack.

(2) Install active vent stack(s) with exhaust fans for high and
very high radon |evels.

b. I ncrease interior positive air pressure.
C. | ncrease the outside-air exchange rate.
12. DESI GN DETAILS:

a. The foll ow ng design details are generic in nature to depict
a variety of typical conditions that are adaptable to specific
bui | ding designs. Sone details shown may not be applicable to every
bui | di ng; unique conditions are not included. Each detail and/or
portions thereof are identified with letter codes that relate to
Table 1. Additional design guidance may be found in the EPA
publications listed in Paragraphs 3.a.(2), (3), and (4).

b. Rei nforcing for concrete and masonry construction shall be
provi ded according to specific design requirenents and i s not
indicated in the followng details. Mninmmreinforcenent to control
shrinkage cracks in concrete slabs on grade wll be 6x6-w .4xw .4
wel ded wire fabric.
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DETAIL

BARRIER

FOUNDBATION DRAIN

19

EXTERIOR BASEMENT WALL

CODE A

KBHSEMENT FLOOR SLAB

15 SEP 93

6 MIL POLYETHYLENE
\ VAPOR & RADON BARRIER

19 MASONRY FOUNDATION

A-21



ETL 1110-3-438

15 SEP 93
FLOOR & WALL

Lo CONSTRUCTION
P ACCORDING TO
| BUILDING DESIGN
I

IMBED 6 MIL | I

POLYETHYLENE

IN DAMPPROOF ING
AT LEAST 12°
BELOW JOINT
& COVER WITH N
PROTECTION BOARD s

SEALANT
.ff’////ﬂ—

ALTERNATE FIRST FLOGCR DETAIL

JOINT DETAIL 2 OR 3 ! FLOOR & WALL
| CONSTRUCTION
ACCORDING TO

BUILDING DESIGN

SLAB ON GRADE

& MIL POLYETHYLENE
VAPOR & RADON BARRIER

= CMU BASEMENT WALL

: ’//,-ALL BLOCK CELLS
GROUTED SOLID &
REINFORCED ACCORDING
TO STRUCTURAL DESIGN

DAMPPROOF ING

PROTECTION BOARD

JOINT DETAIL 2 OR 3

BASEMENT FLOOR SLAB

6 MIL POLYETHYLENE
VAPOR & RADON BARRIER

oOpn Il Y 3 O P 2@ oao V8.
@é o°0QQ é%o
56‘ o oo o 0
Lo Cg g Oo&
- CAPILLARY WATER

BARRIER
FOUNDATION DRAIN

DETAIL 20

INTERIOR BASEMENT WALL
JOINING SLAB ON GRADE

COBE A

20 MASONRY FOUNDATION

A-22



ETL 1110-3-438

15 SEP 93
wALL CONSTRUCTION
ACCORDING TO BUILDING
DESIGN
|
| ] JOINT_DETAIL 1
| ! [~ SLAB ON GRADE
FINISH GRADE
O° [Z4 oo° oL
0$0°g°°90 SEERR
THIS COURSE SHALL = 6 MIL POLYETHYLENE
BE SOLID””” """"""""""""""" g s = " m ULLLLEIRTInS IIIIIIIIIIIIIIIIIIIIIIllllllllﬁllllﬁl||||ﬁlﬁl99lN BARRIER
1. A L CAPILLARY WATER BARRIER
DESIGNERS OPTIONS: ;
GROUT ALL BLOCK CELLS ‘6 MIL POLYETHYLENE
& VOIDS BETWEEN BLOCKS CURTAIN LAPPED 24
SOLID WITH MORTAR OR OVER VAPOR BARRIER
2. CONCRETE
PROVIDE CONTINUOUS PERIMETER INSULATION
5, BOND BEAM FILLED
*WITH CONCRETE
SOLID CMU WITH DETAIL
ALL HEAD JOINTS
COMPLETELY FILLED EXTERIOR WALL WITH
PERIMETER INSULATION
CODE A
SOLID COURSE
PER DESIGNER WALL CONSTRUCTION
OPTIONS ACCORDING TO BUILDING
I/ DESIGN
| JOINT DETAIL 2 OR 3
FINISH GRADE AN _—SLAB ON GRADE
/// ',
- - =
B MIL POLYETHYLENE
VAPOR & RADON BARRIER
7 \CAPILLARY WATER BARRIER
6 MIL POLYETHYLENE
CURTAIN LAPPED 24°
OVER VAPOR BARRIER
DETAIL >0
EXTERIOR WALL
UNINSULATED
CODE A
21 MASONRY FOUNDATION

A-23



ETL 1110-3-438

15 SEP 93
INSULATION
BRICK & CMU
THRU-WALL CAVITY WALL
FLASHING
wITH WEEP JOINT .
HOLES & 32'0.C. -~ JOINT DETALL 1
. W
FINISH GRADE N Se oi ooo > 503 >
=] SQLID COURSES
PER DESIGNER
4 OPTIONS
PES};%%E?SA‘E*[”B"L“E?,;K CELLS 6 MIL POLYETHYLENE CURTAIN
" & VOIDS BETWEEN BLOCKS . LAPPED 24' OVER VAPOR BARRIER —
SOLID WITH MORTAR OR
CONCRETE PERIMETER INSULATION

2. PROVIDE CONTINUOUS

BOND BEAM FILLED
. WITH CONCRETE DETAIL 53
3. SOLID CMU WITH

ALL HEAD JOINTS EXTERIOR MASONRY
COMPLETELY FILLED CAVITY WALL INSULATED
CODE A
/—BRICK & CMU WALL
THRU-WALL
A
ZIEEFS;HL%?_E%ITH /-JOINT DETAIL 2 OR 3
¢ 32° 0.C.
FRed
FINISH GRADE 2 2 2P 00° L2
O°0°00° 0800
SOLID coumﬁ
PER DESIGNE
OPTIONS
6 MIL POLYETHYLENE
CURTAIN LAPPED 24
OVER VAPOR BARRIER
DETAIL 2 4
EXTERIOR MASONRY
CAVITY WALL UNINSULATED
CODE A
22 MASONRY FOUNDATION

A-24



ETL 1110-3-438

15 SEP 93
| wALL CONSTRUCTION
| ACCORDING TO BUILDING
| DESIGN
I JOINT DETAIL 2 OR 3
SLAB ON GRADE
/T
') " foeo, oo o OO0
(~ ‘ obe IS
08o,0° oé’o°§°°a£800°é>
6 MIL POLYETHYLENE
;gﬁDCOURSE VAPOR & RADON BARRIER
CONTINUOUS OVER
FOUNDATION WALL
CAPILLARY WATER BARRIER
DETAIL 25
INTERIOR wWALL WITH
FOUNDATION WALL THROUGH SLAB
CODE A
wALL CONSTRUCTION
| ] ACCORDING TO BUILDING
! | DESICN
|
SLAB ON GRADE
/s
00, ©QO 906\ S oo o o 2D
0o © oo ) (X7 e c
000000‘:9008%8&3 ggaog°0{,8%°°a:
6 MIL POLYETHYLENE
VAPOR & RADON BARRIER
CONTINUOUS OVER
FOUNDATION wALL
CAPILLARY WATER BARRIER
DETAIL 26
INTERIOR WALL WITH SLAB
THROUGH FOUNDATION WALL
CODE A
23 MASONRY FOUNDATION

A- 25



ETL 1110-3-438
15 SEP 93

WALL ACCORDING
| TO BUILDING DESIGN

JOINT DETAIL 3
! //—' SLAB ON GRADE

o0 2 080
THIS COURSE __ - g,5og08 K

SOLID

Pl o

ALTERNATE DETAIL

WALL CONSTRUCTION
| ACCORDING TO BUILDING
DESIGN
JOINT DETAIL 2 OR 3

I ISLAB ON GRADE

op 20 [
oeowoooozg Oo Q:O

THIS COURSE
MUST BE
SOLID '

0, Z5° 6 MIL POLYETHYLENE
=0

o VAPOR & RADON BARRIER
REINFORCE & o0
GROUT SOLID °© CAPILLARY WATER BARRIER

PER STRUCTURAL .
REQUIREMENTS —‘I—J :

JOINT DETAIL
2 OR 3

SLAB ON GRADE —\

DAMPPROOF ING

PROTECTION BOARD

c<> 0009 5_500

oq,g" 08 Bedss THIS COURSE UST
co BE SOLID
CAPILLARY WATER BARRIER
6 MIL POLYETHYLENE
VAPOR & RADON BARRIER
BETAIL >7
INTERIOR WALL WITH
CHANGE IN FLOOR LEVEL
CODE A
24 MASONRY FOUNDATION

A- 26



ETL 1110-3-438
15 SEP 93

- —

CODE A

I

FOUNDATION VENT
SIZED & DETAILED
I T0 RECEIVE AN

I‘—l- FOUNDATION VENTS SIZED TO PROVIDE 1 SQ.FT. —~I
FREE AREA FOR EACH 150 SQ.FT..0F CRAWL

SPACE. PLACE ONE VENT NEAR EACH CORNER AND

ARRANGE FOR UNIFORM CROSS VENTILATION

EXHAUST FAN CODE A
CODE A “~

o}

INTERIOR PIERS

EMPTY CONDUIT
JUNCTION BOX

y—

1 =1

CRAWL SPACE FOUNDATION PLAN

NO SCALE

25 CRAWL SPACE FOUNDATION

A-27



ETL 1110-3-438
15 SEP 93

| | FLOOR & WALL CONSTRUCTION

| | ACCORDING TO BUILDING DESIGN.

I SEAL ALL DUCT, PIPE AND

l | ELECTRICAL PENETRATIONS

| l THROUGH FLOOR

|

|

[

FOUNDATION VENT WHERE |

SHOWN ON PLAN————————\\\\ ________

EXTEND VvAPOR BARRIER UP
FOUNDATION WALL, SEAL

AND SECURE WITH CONTINUQOUS
wO0D OR ALUMINUM STRIP

]
i
FINISH GRADE L

MIN 4* GRAVEL AND PERFORATED
PIPE UNDER VAPOR BARRIER-
STUB UP AND CAP PIPE FOR
SUCTION STACK. CODE E

6 MIL POLYETHLYENE VAPOR BARRIER
WITH JOINTS LAPPED 12* AND SEALED.
COVER WITH SMOOTH PEA GRAVEL OR
SAND TO PROTECT FROM DAMAGE.

DETAIL >8

EXTERIOR WALL WITH
CONCRETE FOUNDATION
OBE A

26 CRAWL SPACE FOUNDATION

A- 28



TOP COURSE TO BE SOLID
REFER TO DESIGNER
OPTION'S ON DETAIL 21

ETL 1110-3-438
15 SEP 93

FLOOR & WALL CONSTRUCTION
ACCORDING TO BUILDING
DESIGN. SEAL ALL DUCT,

PIPE AND ELECTRICAL
PENETRATIONS THROUGH FLOOR

FOUNDATION VENT WHERE
SHOWN ON PLAN. PROVIDE

SOLID UNITS AT SILL &
JAMBS OF ALL OPENINGS

FINISH GRADE

EXTEND VAPOR BARRIER UP
FOUNDATION WALL, SEAL

=L
CME FOUNDATION TO BE
REINFORCED AND GROUTED
ACCORDING TO STRUCTURAL
DESIGN

i

AND SECURE WITH CONTINUOUS
WOOD OR ALUMINUM STRIP

MIN 4" GRAVEL AND

FERFORATED PIPE
UNDER VvAPOR BARRIER-
STUB UP AND CAP PIPE

& MIL POLYETHLYENE VAPOR BARRIER
WITH JOINTS LAPPED 12" AND SEALED.
COVER WITH SMOOTH PEA GRAVEL OR
SAND TO PROTECT FROM DAMAGE.

DETAIL

FOR SUCTION STACK.
CODE E

29

EXTERIOR WALL WITH
MASONRY FOUNDATION

CODE A

27 CRAWL SPACE FOUNDATION

A- 29



ETL 1110-3-438
15 SEP 93

FLOOR & WALL CONSTRUCTION
ACCORDING TO BUILDING DESIGN.
SEAL ALL DUCT, PIPE AND
ELECTRICAL PENETRATIONS
THROUGH FLOOR

EXTEND VAPOR BARRIER
UP FOUNDATION WALL,
SEAL AND SECURE WITH
CONTINUOUS WOOD OR
ALUMINUM STRIP

PIER. MASONRY PIERS

TO BE GROUTED SOLID j_

CONCRETE OR MASONRY /,J

o0 o Oo° o0 o
82,805, 8%Ss

6 MIL POLYETHLYENE VAPOR BARRIER
WITH JOINTS LAPPED 12°* AND SEALED.
COVER WITH SMOOTH PEA GRAVEL OR
SAND TO PROTECT FROM DAMAGE.

MIN 4° GRAVEL AND.
PERFORATED PIPE
UNDER VAPOR BARRIER-
STUB UP AND CAP PIPE
FOR SUCTION STACK.

CODE E
DETAIL 3@
INTERIOR PIER FOUNDATIDN
CODE A
28 CRAWL SPACE FOUNDATION

A- 30



ETL 111

TD SURFACE OR
STORM SEWER DISCHARGE

0- 3-438
15 SEP 93

— SUCTION STACK

R — o o —
- - —
-/~ J ,
SUCTION STACK : : 32 SUMP ——~
e __—>_~¢_ < FLOOR ELEV. 92'-2"
I ~———— e e H
Lk PERFORATED PIPE
/’ FOUNDATION DRAINS
/
—
______ | / PERFORATED PIPE SUB-SLAB
r— N YSUCTION SYSTEM
|\h_ _____________
36
FLOOR ELEV. 184'~0"
T
S A P, S
| . FLOOR ELEV.
100"~ 2"

— e e —— —

FOUNDATION & SLAB PLAN

NO

SCALE

PLAN AND FLOOR ELEVATIONS ARE SHOWN

FOR ILLUSTRATIVE
CODES AS NOTED

PURPOSES ONLY

29

SUB-SLAB SUCTION SYSTEM

A-31
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ETL 1110-3-438
15 SEP 93

/RAIN CAP (TYPICAL) FOR
A~ PASSIVE STACK OIL
IN-LINE FAN

P b

=2

ROOF
o INSTALL IN-LINE OR CURB
“Hr MOUNTED EXHAUST FAN.
<[17 CODE F.
CEILING

NON-PERFORATED SUCTION
STACK (PYC PIPE 1S PREFERABLE).
INSTALL AS A PASSIVE STACK

SEAL AROUND PIPE
AT FLOOR & CEILING TERMINATING ABOVE ROOF. CODE E.

i
\ CAP SUCTION STACK ABOVE
| FLOOR. CODES B,C & D.
SLAB_ON GRADE—, \ <
Inmmm:m‘ B
T
o)
[}
PERFORATED SUB-SLAB 29
SUCTION PIPE LAID IN 1] ,
CAPILLARY WATER \
BARRIER & CONNECTED \
TO SUCTION STACK
/4 BASEMENT SLAB
CONNECT SUCTION STACK Y RB8 -

4‘2@0

TO FOUNDATION DRAIN & 008"0 S o0
" ) Y, gcg% &°
e) 2 2’0 8 © _
c @ PERFORATED SUB-SLAB

PERFORATED PIPE °©
FOUNDATION DRAINS SUCTION PIPE CONNECTED

TO FOUNDATION DRAIN
DETAIL @

SUB-SLAB SUCTION SYSTEM
USING FOUNDATION DRAINS.

CODES B,C & D EXCEPT AS NOTED

D

30 SUB-SLAB SUCTION SYSTEM

A- 32



ETL 1110-3-438
15 SEP 93

CLEANOUT
/

T : 1

FORM TRAP WITH

178 TH BEND FITTINGS
TO AID IN CLEANING
AND PROVIDE LARGER

FOUNDATION DRAIN WATER SEAL TO RESIST
L 0000 SUB-SLAB SUCTION SYSTEM.
0 8¢
Ooénse
00000
(300 R O
J N

Y e ———

TO SURFACE OR
STORM SEWER

SUB-SLAB
FOUNDATION DRAIN

PERFORATED PIPE >< NON-PERFORATED/NON-POROUS PIPE

DETAIL

FOUNDATION DRAIN WITH GRAVITY
OUTFALL USED FOR SUB-SLAB SUCTION

CODES B,C, & D

31 SUR-SLAB SUCTION SYSTEM

A- 33



ETL 1110-3-438
15 SEP 93

EXTEND PASSIVE STACK
THROUGH ROOF. CODE E.

INSTALL IN-LINE EXHAUST
FAaN. CODE F.

REFER TO @FOR

=2

&« —

CONTINUATION OF
SUCTION STACK

SUCTION STACK CONNECTED TO
SUMP ABOVE HIGH WATER LEVEL.

o

<

SEAL AROUND FLOOR & CEILING
PENETRATIONS

SEAL PERIMETER OF

CAP SUCTION STACK ABOVE
FLOOR. CODES B,C, & D.

o
o8]

<>°° 00 gé

A SUMP COVER AND
ALL PENETRATIONS

\mn:nn:mzh:m:;_j

o 2pgoe T PUMP DISCHARGE

| HIGH WATER LEVEL

(=)
20
FOUNDATION DRAINS

SUMP
ﬁ/
j\\¥-SUBMERSIBLE PUMP

DETAIL @

FOUNDATION DRAIN WITH DISCHARGE
TO SUMP USED FDR SUB-SLAB SUCTION.
CODES B,C & D EXCEPT AS NOTED.

32 SUB-SLAB SUCTION SYSTEM

A- 34



ETL 1110-3-438
15 SEP 93

NON PERFORATED
SUCTION STACK.
REFER TO FOR
CONTINUATION

EXTEND PASSIVE STACK
THROUGH ROOCF. CODE E.

INSTALL IN-LINE EXHAUST
FAN. CODE F.

CAP SUCTION STACK ABOVE
FLDOR. CODE B.

SLAB ON GRADE

s

PERFORATED SUB-SLAB

cxﬁm@%@@wﬁ@m@??ﬁfff%rgeoQQC,oﬁ?
SUCTION PIPE LAID IN

CAPILLARY WATER BARRIER.
CODES B, C & D.
DETAIL

SUB-SLAB SUCTION WITHOUT
FOUNDATION DRAINS. |
CODES AS NOTED. " NON PERFORATED SUCTION
STACK. REFER TO
FOR CONTINUATION

EXTEND PASSIVE STACK
THROUGH ROOF. CODE E.

] INSTALL IN-LINE EXHAUST
FAN. CODE F.

CAP SUCTION STACK ABOVE
/ FLOOR. CODES B,C & D.
{

SLAB ON GRADE

PERFORATED SUB-SLAB
SUCTION PIPE LAID IN

DETAIL CAPILLARY WATER BARRIER

CODES B,C, & D.

SUB-SLAB SUCTION WITHOUT
FOUNDATION DRAINS,
CODES AS NOTED.

SUB-SLAB SUCTION SYSTEM



ETL 1110-3-438
15 SEP 93

NON PERFORATED SUCTION
STACK. REFER T0O
FOR CONTINUATION

EXTEND PASSIVE STACK
THROUGH ROOF. CODE E.

————V‘—r— INSTALL IN-LINE EXHAUST
FAN. CODE F.

CAP SUCTIDON STACK ABOVE
/ FLOOR. CODE B.
(. :
| SLAB ON GRADE
PERFORATED SUB-SLAB FJ 2o
SUCTION PIPE LAID IN | 4+
CAPILLARY WATER

BARRIER
CODES B,C & D.

=1:M K>k -LSA SRS 1]

SUB-SLAB SUCTION SYSTEM AT
CHANGE IN FLOOR LEVEL.
CODES AS NOTED.

PERFORATED SUB-SLAB
SUCTION PIPE LAID IN
CAPILLARY WATER BARRIER.
CODES B,C & D.

erer (3)

34 SUB-SLAB SUCTION SYSTEM

A- 36



