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WELCOVME ANDINTIRODUCTIONS

SWELCOME

*IMayor; Sean Becker:

*PUBLIC WORKS DIRECTIOR
" Craig:Woolard
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LOCATION ANDHISTIORY/OE LANDEILIES

LOCATIONQ@F
LANDEILEL

HISTIORY/OF
OPERATION

@ Methane Monitoring Point
@ Groundwater Monitoring Well

"' Soil Gas Probe

D Unlined Landfill

[ New Residential Construction

|

Notes: Soil gas probes were installed in
March and May, 2013; all probe 2 .
locations are between the sidewalk and Locations of Soil Gas Probes
street curb in the public right-of-way or Bozeman Landfill
on Bozeman Landfill property. Bozeman, Montana
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GROUNDWATERAND METHANE MONITORING AT
BOZEMANILANDEILL

Landfill gas extraction system
captures gas and burns it in a flare.

|

. Phase 3
Phase 2 VOCs can migrate Homes

through concrete ;
Hlames floors into houses eERENEE Ui Lvndnﬂl
i) L VOCs in
landfill gas

VOCs tend to :

accumulate under houses

VOCs to
groundwater

Groundwater

@ TETRATECH




SOIL GAS STUDY AT BOZEMAN LANDEILL

w— ‘ -
/ ol Unlined Landfill

Lined Landfill O e

Bridges Creex Golf Course
=

-

-~

m Lined Landfil Notes: Soil gas probes were installed in

@ Methane Monitoring Point March and May, 2013; all probe
@ Groundwater Monitoring Well . s .
New Residential Construction street curb in the public right-of-way or

-‘- Soil Gas Probe on Bozeman Landfill property.

L} urineg Landfi locations are between the sidewalk and Locations of Soil Gas Probes
Bozeman Landfill

Bozeman, Montana
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WHAUTHAS THE CIIY/DONE SINCE LASITF PUBLIC
VIEETING?

CONDUECTEDINDOGORIAIRISAIVIELINGHINEZ5NO 263
BRIDGERICREEKSPHASE'S

PRODUCEDLETTERREPORTST FORTEACHHOMEGWINER
MET WITHI10(?) HOMEGWNERS 10 DISCUSSRESULNS
MEETINGS ARE ONGOING

CONDUCTED! SUBSLAB,SAMPLING OF EIGH; HOMES

INITTATED DESIGN OF MITIGATION SYSTEMS EOR'EQUR
HOMES

STARTED SELECTIONPROCESS FOR'RADON MITIGATION
CONTRACTORS
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Incheme concentrations, ofi VOEs

Compound

Benzene

Carbon Tetrachloride

Chloroform
(Trichloromethane)

1,2-Dichloroethane
(Ethylene Dichloride)

1,4-Dioxane (Dioxane)

Ethylbenzene

Tetrachloroethene

Trichloroethene

1,2,4-Trimethylbenzene

m,p-Xylene

Vinyl Chloride

Range of
Concentrations
in indoor air
from Phase 3
Homes

(hg/m3)

0.14 - 34
0.31-0.84

0.05-18

042 - 7.3*

0.18-12
0.3-30
0.02-15
0.01-3.1
0.26 - 52

0.08 - 140
0.007 - 0.25
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Incheme concentrations, ofi VOEs

Range of
Concentrations
in indoor air
(@)
Compound e RSSL

Homes (hg/m?)

(Hg/m3)
Benzene 0.14 - 34
Carbon Tetrachloride 0.31-0.84
Chloroform
(Trichloromethane) 0.05-18
1,2-Dichloroethane
(Ethylene Dichloride) 042 -7.3*
1,4-Dioxane (Dioxane) 0.18 - 12
Ethylbenzene 0.3-130
Tetrachloroethene 0.02 - 15
Trichloroethene 001-31
1,2,4-Trimethylbenzene 0.26 - 52
m,p-Xylene 0.08 - 140

| Vinyl Chloride 0.007 - 0.25
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Incheme concentrations, ofi VOEs

(Trichloromethane)

Range of
Concentrations
in indoor air
Compound from Phase 3
Homes
(Mg/m3)
Benzene 0.14- 34
Carbon
Tetrachloride Bkl = ket
Chloroform

0.05-18

1,2-Dichloroethane
(Ethylene
Dichloride)

.042 - 7.3*

1,4-Dioxane
(Dioxane)

0.18-12

Ethylbenzene

0.3-30

Tetrachloroethene

0.02-15

Trichloroethene

0.01-3.1

1,2,4-
Trimethylbenzene

0.26 - 52

m,p-Xylene

0.08 - 140

Vinyl Chloride

0.007 - 0.25

EPA
RSL®

(hg/m?)

Average
Concentration in
Montana Homes(®)

(ug/m?)
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Sources ofiVOESs In Indoor Alr

"Euels storediin garage
= Paints and selvents
“Smoking
*(Carpetsiand cabinets
*[Dry cleaned clothes, of draperies
= Pesticides

= (Cooking
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In-heme concentrations ofiVOEs

Range of
Concentration :
s in indoor air EPA Averag_e _ Occupational Exposure
Compound from Phase 3 | RSL® Concentration in Levels
3 Montana (OSHA or ACGIH)€d

s (Lg/m*) Homes® (ug/m3) (ug/m3)

(Hg/m3)
Benzene 0.14-34 . 31,943¢
Carbon c
Tetrachloride 0.31-0.84 62,904
Chloroform
(Trichloromethane) 0.05-18 : 240,000°
1,2-Dichloroethane
(Ethylene 042 - 7.3* : 202,454¢
Dichloride)
1,4_,—D|oxane 0.18 - 12 360,327¢
(Dioxane)
Ethylbenzene 0.3-30 . 100,000¢
Tetrachloroethene 0.02 - 15 _ 678,119°¢
Trichloroethene 0.01-3.1 537,423¢
1,2,4- .
Trimethylbenzene Ui ' 123,000
m,p-Xylene 0.08 - 140 : 435,000

Vinyl Chloride 0.007 - 0.25 2,600¢




SUBSLABISAVPLING

VOCs ACCUMULATEUNDERTHOVES

SUBSLAB'SAMPLING ENTATLS D RILELNN GIATH @ LES N Y@ U RIE @@ RFAN D
INSTALLINGTATSAVIPLING PORIF IHATFALLOWSHEASTA G IV U LEAY =D
BELOW/SLABTQBE COLLECTED

THIS DATAIS COMPAREDRD WITHHINDOORAIRISAM PLESH O /H ELEAUS
CONEIRMWHATHIS COMING FROMILANDHE EEGAS ANDAWHATMIGHTFBE
COMING EROMIINSIDETHE HOME:

SUBSLAB DATA HELPS US DESIGN'ANDIMONITORTHE PEREORMANCEQF
MITIGATION SYSTEMS

CITY/STARTED SUBSLAB'SAMPLING OF HOMES IN/PHASE 31ONAUGUS|
21°5TANDIIS OFFERINGITHIS SAMBLINGITQ) ALL RESIDENTSIN/PHASE 3.

IEYOU HAVE NOTTALREADY/SCHEDULED SUBSIAB'SAMPLIN G PLEASE
CONTACT RICKHIXSON.
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CONCEPTUAL MODEL SHOWING ACCUMULATION
UNDEREHOMES

Landfill gas extraction system
captures gas and burns it in a flare.

|

. Phase 3
Phase 2 VOCs can migrate Homes

through concrete ;
Hlames floors into houses eERENEE Ui Lvndnﬂl
i) L VOCs in
landfill gas

VOCs tend to :

accumulate under houses

VOCs to
groundwater

Groundwater
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PHOTOS OE SUBSLLAB SAMPLING

CITY SANITATION

&

G,
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VIITHGATION STATIUS

INSPECTEDR EIVEH@IVIESH @D AT IEN (O Ne@ L) INW
FORMITIGATIONDESIGIN:

FURTHERIINSEECTIONS AN DAVIITIGATI@NHINSTALLEATI@IN
PLANNEDSTARTING IN'SEPTEMBERBASERIONSAWV PLE
RESULITS

WHERE LANDEILLE GAS AEEECTSIINDOORTAIRIQUALINY ABOVE
RSLs THE CITY WILL PAY 1O INSTALL MITIGATIONISYSTEMS

WORKING WITH LOCAL RADON MITIGATION COMPANIESTO
INSTALL MITIGATIONISYSTEIVIS
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VITIGATION PROCEDURE

MITIGATION ENTAILS PULLINGISOIL GASIFROMIBENEATEY
FOUNDATIONTOFORMIATLOW ERESSURE(VAGU UM ) IBARRIERTA
VENTING 1@ THE QUISIDEAIR:

Similar:te radon gas mitigation systems; butwilllbe'engineeredito
ensure coverage under the slabiand may have moere extraction poeimts

\Vapor monitering points (VIVIPs) installediduring:subslabisamplingwill
be used to verify barrier extent

Existing radon systems will be tested and expanded as needed to
prevent soil gas from entering house

WILLSAMPLE AIRIN HOMES AETERSYSTEMIS RUNNINGIAN DICH ECK
VACUUM AT VIVIPs
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Mitigation System | (Sub:-Slalb) Depressurization)

Schematic

Exhaust (Released
Above Eave)

Exhaust Option 2:
Exhaust Stack en
House Exterior

Exhau
(Rated
Exter!

or Enc|

Coupling

Exhaust Option 1:
Exhaust Stack through
House Interior

To Exhaust Fan
Mounted in Attic

Slope Horizontal Legs
Down toward Sub-Silab
Hole, to Permit Condensate

Floor
Connection to Other

Suction Point(s),
i Any

Strapping (or _
Other Support)

Notes:
1. Detail for interior and exterior
stacks shown in later figures.

Options for effectively
supporting horizontal and
vertical piping runs shown in
later figures.

Detail shown for piping
penetrations through slab is one
option among several. Other
options shown in later figures.
Closing of various slab openings
will sometimes be important for
good SSD performance.

Sealant Aroupd
Suction Pipe
House Air Through

SN RO e
& st I

.- Hole
.-, (6" %0 18”7
" 7 . Radius)
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EXTERIOR EANI& PIPE
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[Low: Pressure (Vacuum) Barrier to Gas Migration into

INAdOO AT (Also Known as Sub-Slab bepressurization)

Slab addition

i Suction Paint

Basaline Tesl Hola

Tesl Hole

-
) "

Furnace/
Utility Room
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WHATFIS NEXA?,

GEOGRAPHIC EXPANSION OEINVESTIGATION

Lined Landfill

. Bridger Creek Golf Course.

@ Methane Montoring Point a2} Lined Landil
o D Unlined Landfill
@ Groundwater Monitoring Well

New Residential Construction

"' Soil Gas Probe

Notes: Soil gas probes were installed in
March and May, 2013; all probe
locations are between the sidewalk and
street curb in the public right-of-way or
on Bozeman Landfill property.

Locations of Soil Gas Probes
Bozeman Landfill
Bozeman, Montana
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SOURCE RENVEDIATION

ULTIMATE @BIECTIVEISTIOICONIIRG@IE ON
ELIMINATE THE SOURCE OEVOES @ONAHIE
LANDEILE PROPERINE

CITYAWILLE INSTALL VIORE RROBIESTANID
GROUNDWATER MONITORING WEILLIES GON
LANDEILE PROPERIYA

THISWILL SUPRORI THE DESIGNIOE A
REMEDIATION SYSTEM 1O CONTAINCANIDEILCE
GASSES ONITHE LANDEILL PROPERIFY:
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SCHEDULE

Phase Il homes sub-slab sampling thru Sep 6

Sub-slab sampling thru Sep 13

Sub-slab results to homeowners in Sep

Mitigation design Sep thru Oct

Mitigation system installation from Sep thru Dec (March)

Source investigation from Sep thru May 2014
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VWRABUR AND QUESTIONS
MAYOR SEAN'BECKER
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