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2. MaByuvLeIl RS Longwall Instrumented Aerodynamic Model
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LIFELINE REGULATIONS FOR UNDERGROUND COAL MINEg 7

(as outlined in MSHA 30 CFR 75.380 and 75.381)
Miners' Direction of Travel
—

Miners' Direction of Travel

Miners' Direction of Travel

Miners' Direction of Travel
————— Exit

Single Directional Indicator
Cone signifies route of

Two Cones signify Branch

Sachps i L(:omnm - ooty Pmm(:.ll)nw
e iy Pt MA must bo installed CAB Ball #7633 10box
points inby. closely in succession. 50/box.
regulations, Directional Disteche ('::::;': Tapered section points inby. Ghbpat e
c_m‘"ms'“l‘:'l:: :::‘i"n:" 2 inches wide) See box below for CAB Back to Back Cones forming two
; must be installed Spit Cones for Ad-On. shapes signify Branch Line
and be installed at intervals ats RS b ot
not to exceed 100 feet. = 4
Lifeline must be flame 8X088d.25 touk be placed within roach of Lifoino.
retardant. CAB Lifeline is So0 box bolow for CAB Spit Cones
offered in over 100 different ford
rope and aircraft cable styles.
All are MSHA accepted.
Refuge Alternative
CAB Split Conegr for Add—O’:\m -
Reflective onall  Reflective on Tapered -Refloctive: i
sides of Cone: Section of Cone Only: (N Tapa) SCSR Cache
CAB #7152 Blue  CAB #7752 Blue CAB #7116 G|
GAB #7063 Groen  CAB #7753 Green

CAB #7115 Red CAB #7754 Red
17755 Whi

CAB #7177 Yellow  CAB #7756 Yellow

“Nota: Cones are Identical [0 standard Cores excep: fosturig
e i e 0 ot casy 00 socurs tachmart o ok
“enmight 2010,

MW 3 NYNaaives Lifeline dwsumilesanuiiulesiu



2. ﬂﬂiLﬁﬂu%uﬁaaﬂﬁﬁami Longwall Instrumented Aerodynamic Model lng Steven Schatzel
ez Robert Kimutis
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Longwall Instrumented Aerodynamic Model
(LIAM)

* The LIAM physical model is
configured to replicate a single
lopgwall panel of a cooperating
mine

* Hypothetical well breach gas was
simulated moving through roof
fractures into the mine’s
ventilation system

* Tracer gas-based analysis of
breached gas using sulfur
hexafluoride as a surrogate for
methane

“anarade, V., Kimutis, K, Wotkins, €, Schatzel, 5. Addis, 1, Holleric
Hel.In press at SME Annual Conference, Salt Lake City, UT, Feb 2022 &

‘Shale Gas.
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3. maeuvaaaufjiAnas Mine Roof Simulator Tae Tim Batchler uag Khaled Mohamed
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WU 2 uny Aldhaoniminuasnmaadouiiigannuesiuiifuimdndovnmsataduiiuviewtsmdu 4
MRS Wulasssuimindlngfianlulanuandulassfuiminidendiausosiaomginssud
Fudouvosnaiufiaudnldiuin arunsasesiuiuauldasds 16 sim ni1e 20 We waze1d 20 oo
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5. ﬂﬂitgau%uﬁaﬂﬂﬁﬁami Virtual Reality Immersive Mine Environment Tag Tim Orr
WesUiRnsiaiieudsaarnisiaeaiieu Inenislinaluladanuasaaiiou (Virual Reality: VR)
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6. MIUTTEIBIE09 Public Health Emergency Preparedness and Response 1ag Lisa Delaney,
Associate Director for Emergency Preparedness and Response at CDC/NIOSH
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1. SzezLe3Un1s (Preparedness)

1.1, fadwslunsnauaunaulinnganiidy, N15oUsHkagingauuky 135eaU local, state

LAY SEAUUTEINA

1.2, advauuniseusuwazn15u1lUlY Emergency Responder Health Monitoring and

Surveillance™ (ERHMS™) framework (m‘wﬁ 10)

Post-Event
Tracking
Decision

!

) S

A 10 Emergency Responder Health Monitoring and Surveillance™ (ERHMS™) framework

1.3. wauslididiuvesnnnulasnisuara1tiousiy TulnuszAuag 9
1.4. JaviuasiigunsailowuimiamnuauUasnsiswazenioundy

1.5, WalLIUTRNTIU WazA8A1UAINUUADNA BLALDITI0UNN U9 LN 87U DIN UNISHBULA

HOAENURAN 9
2. spugnauldwnnsal (Response)

2.1 Ysganuanusiuonuiiunauldniizandu suddaviuuimiaiuanulaensoway
91 WlENRN LA UMAN TN 9

2.2 Usganunsaiiuanuiu OSHA LagyingudiunasiiieIveedu o
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dmsumanieunnumieuuarnouldinmzanduiu 14wdnnisues Disaster cycle (nwdl 11)
Foutsoonidu 5 swaedail

1. Prevention (n138faary) laun u1nsn1sdesumie q unun1sonen wiud1udwindes
MIATUALIATFIUNTURURNUAN 9

2. Preparedness (N1siw3eumunsaw) taun n1sdnihuaunisneuldn1izaniu nseusuuay
Fouunu msUszilunansdouusy Nudsmsianieugunsaiidndulunsnouldnnnzenidu

3. Response (Msaauld) Tiun nsUszaunuuaznsinnsnineinssng q Wenisneuldiniie
ANLAY

4. Recovery (n5itum) léun nisitumanimifiendulugwmmaninmzund

a

5. Mitigation (n15U59t%11) laun n1sUsutld susisaulassasanasnisaniduniseig q

Qe

MALIVDINDINNANIAANANTENUNDIAAATUINALRUR

i% Coordinalizn and A

Monogeman! of Resources, M

Ressanding o o daailer
RESPONSE

ARIA

AW 11 1IR9N1TUazAINTINAN 9 AW Disaster Cycle
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7. N15US5818L389 Chemical Risk Assessment lag Dr. Christine Whitaker, director of Division
of Science Integration
a . = 1 ) =) d' a 1 A v v

ANALEES (Risk) anefa AratzdunIelonianagiianansenusogun mine19eamaain
= v q' ! g QQIJ . [ 3 = V1 QI = b % a
fnsduiadennAINeng o Ml Risk = hazard x exposure Asiu BauliInFsAnAuTALTULTEs bl
N35Uduia (exposure) AgyiliALEe 6N

n13UsEiuAIULdee (Risk assessment) A nTeUIUMTaszuUlun1TTIUTIN Useiduna
- o = a = v 3 cs' =
WaNIIUTEAUTRIANMEES MTUTHIEUANLLEES Usenaunie 4 Jumau (i 12) Ae

1. Hazard Identification NM3UTEEINAIRANANLLAYNANTENUABUN NI ITDS

2. Exposure Assessment N15Usetiuns3uduiaveaussynsnquides dea1uisauseiduain
YoannsIudula USinuazanunvensiududa

3. Dose-Response Assessment 115U 3t UAUFURUT TenT19UTUIuvF A NATLLAY
HANTENUABAUN N

4. Risk Characterization LﬂLlﬂi%U’JuﬂW’ii’JUi?M‘ETayjaﬁHﬂﬂ’]iﬂimﬁu?{ﬂﬂﬂﬂ’m nsuszLiu

N35ududa wazn1sUsHliuan1IBLINARY [N UBNTEAUAIULAEIYRITEANAINAING

Risk assessment Risk management

_ﬂ—’_x

Dose-1esporse
Assessmant

N

management
doasiors

RAsk
characlenzaton

Exposure
assessment

and soctal Lactons

AN 12 n15UsEIUAALEDS Risk Assessment Paradigm

M3UsziuAIEsved NIOSH auidluunumeues Division of Science Integration 345it07

Wlaa Cincinnati, Ohio 9eTn1SANAUIUTNEITDI LAk

® n135119uUA NIOSH recommendations §1149 %1 A1 Recommended Exposure Limits (REL),
Risk Management Limits for Carcinogens (RML-CA), Immediately Dangerous to Life or Health

values (IDLH) wag Skin notations (Sk)
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® n135119un NIOSH Exposure Banding
® nsUsEifly site assessment Fadudgrunileves health hazard evaluations
® M5UsELUNITAIUANNISIAINTTY (Engineering Controls)

® NIABUAIUNNAIUTEUININE (epidemiological investigations) TunauduuFau

8. nﬂsLﬁﬂu%uﬁaﬂﬂﬁﬁﬁnﬂi Fit testing 1a® Jon Szalajda, Maryann D’Alessandro, Jeff Palcic,
Jeremy Brannen wag Jon Williams

AnwiNsinauvesiealfuRnimmaaau fit test Y@IININLULAIN 9 919 Surgical mask, N95

a a < 1% PR dl' 13 A o K

mask uazdu q dn1snegeunslununisdesiuduiazisesnnuasainlunsvihnudeiinistandinin
wavaunsaldeiu lngasnaaauiuvunaaesniinsvine Jdygiadnde 9 Aedepdaiulysduinian
A g & v v = ¢ v ! ¢ - Y
aidunsnaaeuilassulunisldnu sulvfsmsmeasulunyudmenisauldaunsaluazinsosdaariu
WUUNS DU Wagyi N sTIaaesuiuunsvieuase wu nstuduladuiias nnsenveminduuasas

(%
[y

S A [ 4
NUNANTEAU LWUAU

9. m‘élfjﬂm?imﬁmﬂﬁﬁan’ﬁ Particulate testing 19e Nichole Suhon, Aaron Reeder waz Jeremy Brannen

Anwinsvitnuvemisslfuiinimmaaeuauauisalunsdesiuauniaig 9 vaamtininuag
wiostostusing 4 lednsmeaeusgradudu Hansldeyniaruialuguazauiadn Wenaaeu
msesfiudusing 4 msnaaeuseansiaiiitegnssilnavesasiadidunaneluniinin uazmsvaaey
ysdanmdiiogauanansalunstestunisinie nulufnisaaeuniningnasnanduinuas

mMivageugUnIainieseglurienan ieeanluiuses TIMINMIMABUANATMTATIINBBNTUTUTES

10. mm%uwﬁmﬂﬁﬂ’ﬁmi Headform research 1ag Mike Bergman, Brooke Vollmer & Jonisha Pollard

Anwnisinuresiesufiinisluntsmusudeyalusunimesyarannidorduasdywa
19 9 Wenndinsgdauantinin §2835n15 Principal component analysis lagaanuuuiaagng
sURswedmiuyarauiaslenfuarainuuuassnnandua g ethlulilunsmeaeugunsal

Jestudeauagninindng o wazdalinssiunudeyaiiiuiuiienisusuussuuusely
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Fuft 13 i w.a 2566 N13AN®199Y o NIOSH, Morgantown, WV

11. A15US58181594 Respiratory Health Division a8 Jacek Mazurek waz Jean Cox-Ganser

<) o o [y [ [ = 1 a

Wunissuilaussereiieanulisunsunisidisgislsatanainnisvineuluausiumniosnuiu
TaetJudnuwaig Mobile screening Aauan158nUseIRN1SYU AsTRanuauladin Lonwsevean
NMInTINENITIANMUER N1seendafmiun Cotton dust standard nsilszuuteyaiitensithseialsaiia
inmsvien 1sadalada WWudu nsiawiunme B reader lun1senuildu tnefindngnslu website way
NIOSH dpaeulvnsliiduanlddne dmsunsewidaume Al agseninansiaunainiidn 2-3 U

wanandgnisuausnuldeiiiieiteeivaisiadl Formaldehyde, Toluene wag Benzene
Ay o & o v o = = ! Y] a A v 1 Y a
NHwnauilen1aduna fanan13An¥InUI 526U Formaldehyde WUI‘LJ‘LJiiJ’]ﬂJ%jGLiJEJLVIEJUﬂUﬂ"l’e]’NEN

999 NIOSH Tuvaiz?i Benzene wag Toluene WURT 910U ULA LULE s UBUADINTIANTTONINUDA

(spirometry lab) e1ufldutenatsduan (Digital radiography)

12. N15USI818IE09 Overview of HELD Programs 1ag Don Beezhold wag Paul Siegel
Junssuilsusseneiiisaiu Health Effects Laboratory Division (HELD) &sfi@an Morgantown

fivoaufjifinisvianun 50 HesufiRng mehiiuszana 105 au wnsumnaiaeiiianun 180 Au

1 Nanotechnology, Biostatistics and Epidemiology, Chemical and biological, Pathology and Physiology

uaz Physical effects sausn1svnaedludn’
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13. nﬁiLgﬂu%uﬁaﬂﬂﬁﬁami Physical effects research, motion capture lab 1n8 Don Beehold
1way Ren Dong

a o

WoaU]Ufn15 Physical effects research, motion capture lab 74n33e 5 aw T3 Uudl
TAsan1533e 5 3es Tnefnsiseludssiusing 4 wu

1) mstlastutigmnisinlsanszgnuagndudolasianglunsanugseny dn1svnasanisld
guUnsal Support Ands Tna a1 lunisendUqe Ingdndnsinisiiuvesidla danisldndeanu (Energy
expenditure) wazimduuszamuaznanieseli (Electromyography: EMG ) sywinenslaiulalld

gunsaings

'
v A

2) Motion capture lab fin1seanuuugunsal wu Wusewsin gunsaliuan fuduiioangURig
° Aa = | 2 ) = ° . A o =
"\]’]ﬂﬂqiwqﬁquetuﬂuqqumNQ']GUWSUE]ﬂJﬁiai}NﬁaQﬂ'] I@ﬂllﬂ']i‘l/n Roof stimulator Vlﬂ’]uiiﬂﬂlqlﬂl,l,agﬂqﬁﬂg

VYD99IBILHN LU LU 197 tazdins Capture 9ntWinIBLATO EMG

14. msﬁamuﬁaaﬂﬁﬁ'ﬁms Masking research 1ng Don Beehold, John Noti wag Bill Lindsley
Masking research Lufesuinsifinsnaasslseansameeamiininlunisaanisnszany
o SARS-Cov-2 luwesusyas wieveaieufianimnisalang «q (different conditions) lnesiastuas
Stimulate n13wglagan nsle Tagld Headform (Source) nslduelailantiinin antuuansuadae
Tsunsuponfiames mnnsansenuin msle wilideunsnszaneldlng 6 v uidanmmdmnda 3 44
Foazuninszarsluszey 1 vn Hudu venanddednms@nviAsafunisuiulessuussuisenia
WU MSHINASIEUIRINARIETEUY (Heating Ventilation and Air Conditioning: HVAC) Lﬁamuau
anmiandounelu (gumgd, mudy, air flown uay SYUUMINTaBIETNIA) MIARGIASBsNTBIBNA

(Portable HEPA) agthvannsauamtalaagnafiuse@ansnin

15. M3UTIBIBIT9 Workplace Violence research, Surveillance Overview uag Field Investigation

1) Workplace Violence research Wta@uslay Hope Tiesman, Division of Safety Research

fnsiiaueanuAdeiifetestuausuussluaniuiivihagsifingszuiavestsalaia 19
Tnsfimsfn fausiidoudiviaudssunau U a.a 2020 Wununsdeyaandossulaifhitausiion
A13tAnAuguLssluan L 91U (Workplace Violence Events: WVEs) 7117 81989 Un 1555010
odlsalain 19 wan1sAnwmusiaviua 400 wannsal fovaz 27 19U Non-physical events fouay 27
\Ju Physical events wavsoeag 41 13 Uit Physical events ag Non-physical events @1Lusuan

PDINIIAAAIUTULSS Sovay 72 Ao n1sandieniesmiinin (mask disputes) fouin1sLAUTIVTIN
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Foyaiiianin sudadeudeman U aa. 2021 80 408 wnn1sal wuin 2 Tu 3 veammmsalilanmganain
msanieadesthnin wazannnitassweangmsaifaluiufuan wagdndmisemns delausuuy
Refunsuiuugsdeyaandeseulall uaznsiinasmstestunuguussluaniudiviian wu nsli
anufurignitaiienn vietesiulliAnausuussdudn
2) Surveillance overview lag#inwuag Division of Safety Research aqﬂlﬁﬁﬂﬁ
TusunsunsidseTares NIOSH Snsvisusiufuvatsnindau Lite
- @319PUATENTN BIRANT waznsidtayaaIueFIRuAANUADASY
- Wannyeansiitehse Tvnsnuentiewsfouasanuasnfelusas i
- YNNI Mainuedisndeuaranulaeniedndseuunsinseds
avaminlulagldszuumealuladansaume
- aruayunsihseislunirgnamnssy
nsansiuauludagiu laun
- anfuayunsdulsineg menuateudeuazauUaensieiingssuu National
population-based surveys and data collections, standards for electronic health records (EHRs),
and CDC surveillance systems. 79813 11 Behavioral Risk Factor Surveillance System (BRFSS)
and National Notifiable Diseases Surveillance System.
- daa@sunisld OSH surveillance resources and data tools L NIOSH Industry and
Occupation Computerized Coding System (NIOCCS)

o o 1

- aynasuLwldun s itlagdiauedeyainnusiassy Megraau Toyan1svgnanu
Tuaanuuszneufanis feyamilesuarauaumilios uasdoyaunliiaauuszneufansidasnyi
Hustu Fsamnsodudutoyalu Website uazianInaLonmuUsEANA1SY 19U wonam3g uenmud uen
pagaannssy luguiuy Dashboard I (nwdi 13)

- Lﬁummmmialmwiaz%’giumsﬁwLﬁumu Case-based surveillance ¥84n15U1ALIY
wazlarannisvhany nuissnlansinueeundowasanutaonde

- Puunuvastayaidiseds Wy Audiometric (hearing) data, Workers’ compensation

data WAz Absenteeism data Ludu
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National Prevalence Rate* of Reported Cases of Elevated Blood Lead Levels by Year

Category Code

W =100/

Note: In 2011, the case definition for elevated BLL was reduced from 25 ug/dL to 10 ug/dL. Therefore, data for 10
ug/dL was not collected until 2011.

AN 13 hanskasEaunEnIludanlnakenmIul

wnensadunulussezasly
- 9818 NIOSH Worker Health Charts Iﬂ&JLﬁ'wﬂ’aaﬂamﬂ The National Occupational
Mortality Surveillance program, oil and gas worker fatalities surveillance, and commercial fishing.
- ggren1siiusIuTint ey ay Uaelu Community health centers wag Academic
medical center
- NUMULazve1Y NIOSH lead topic page ImaLﬁm%aﬂaMﬂ 9 Aieadefu Take-
home lead exposure
- U3uszuumsTieanineg MAeades iy siaendn sialssnugnamnssy
- wisuMsdpshdeiavimiielneusuginnisaumm viemsiiusmsindeyaendnain
Tunseudng
- Wauszuufians PPE supply and demand by respirator model and manufacturer.
3) Field Investigation Uauelay Jeff Funke aqﬂlﬁﬁﬂﬁ’
W U1Lauean NIOSH Laand 9814 Fatality Assessment and Control Evaluation (FACE)

a

Program @910 wlUsunsudi @ nwranugn1sidedInaing Uime luaaiuivinau Inednisseeu
warlidaiausnuziiadosiun1sidedinnidnwagadeadiu dn1sandunisuindt 40 U laeg FACE
program leUssifiunazaeuaiednudnyaenuiidewon15ian1suIndu nUutINnaens

Tunnstesiu lag FACE program flasAUsznau 2 @iu lawn The Fatality Assessment and Control
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Evaluation project (NIOSH FACE) and the State-based Fatality Surveillance Using FACE Model
project (State FACE) ¥9i I wenemasiiusuly 46 $5 way Commonwealth lu Puerto Rico aus

U0 NIOSH FACE uae State partners 1518474 3,435 FACE reports ﬁm%aaugsaﬁ

16. N5 88uBNRRIUHUANTT Virtual reality laboratory 1ag Jenifer Lincoln, John Powers,
Jim Harris, Doug Ammons, Justin Haney was Darlene Weaver
Hunsdaesanmuindeulunisyiauleeldimalulad Virtual reality Sdnwugidusioswuin

Tngy s durenmiianeanimwindeuinass waginadoudesauwiuiiawiioninissaunmeenduy

o

(3
=

a1udlf Jdluvasdiinmaiawaindiaesiagn 2 wuufie nMsnuNdussuudaluli@ Wunisdiaes
N19us AU usudka ST UUAIeNILlUNTENFI00 4 MA0BNAINTEULAIENIY KATLUUTIABY
MIYhOUUENEs WefnwanssnuvesyNvhnuuwiawasyglunsineusy suluinswisuaunsey

Wifugnssaihausely

17. mSLEnJ"EJmmﬁ'm‘Uﬁﬂ’ﬁms Robotic Research lag lae Jenifer Lincoln, John Powers,
Jim Harris, Marvin Cheng, Justin Haney ita¢ Polar Liang

Junsidsnvuesujsinisid@nuis osnsvinusiufuseninsmuuazyusuds alusl
Tnofnwiszezinedimngaslunisiinusindy Saasdinarsdiuaaaondelunssuiunisiey
wagarmagmnautelunsiauimty venandddimhiflunsdnaunitumsuinduannisra
seviusud msdunmiidelumsidoiemuns osanuvasadslunisviauduruoud nswaun
wmsgunaasnstlunsvhnusuAuusud suluiinmsdeasuuamaasnsiineustlunisviay

FfusENINaNL ke UeUA
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darauauuglunsaniiunisealy

1. nsueugulsa lngnedlsnannnsuszneuendnnazdsuinden azuszaunuivanidu
Tsansaeen W esunsatuanudid oav1gain NOSHlunsi nevsuuazasutdug1d vy
mMssilduienuisiuen (B-reader) iloatiuayunisidadelsavanainmsvinay

2. nsumunilsa lagnedlsnannnsUszneuendinuardinden asfamunazyssauny
fugifenmgues NIOSH wag WHO Tunisnausudavienansnisaeunariineusumdngms BOHS

3. nsumuAulsn laeneslsnainnisusenaue T nuazd suinden nodszuIningd
antunvmanddesiufney wazanusvussvands duindeunsindusuiaumdngns
wazdANNOUTLAIU Occupational and Environmental Epidemiology Tnensdadennizynussunsy
Swfueseteidsrvgainumineds smdedaiunuaulasenisii oveauayusuyszana
MSANIUNUAINET

a. nsumuaulsa lagneslsnainnisdszneuerdwnardanindon Annuanuiiam
fuenansiiienisasuny MOU waznsusulfuanslunmsdidunudsnan

5. nsumunulsa lngneslsnainnisuszneuednuazdwindon Maunudailasans
dewanndnenimdiniiif TnonislufinevsusssrdunsduendroundiouasannuUaondedl NIOSH
TudssiiuiiAdestumsdiiusulusemealne Tagldeuuszanamesnsuniuaslse

6. TuszoznAsinisunudnd andes EMG uasiauyaansdiull Wil eatuayy
mMsUszfiuanzguawlufuiiReuifiemidsmisiunsemans dsnsusadulasldieies EMG
gyl ldTayadi i u Objective data aunsaiuukutostutiywilsanszgnuazndiuiile
Tuawihaula

7. msiengiindeyaruedeuniisuaranudasnds Ussivinutsiiansnsaifiusaus
§ndeseulat Ineinstnunmddalunisduilidnay

8. msmunszuuisziuazasumumsdedindelsannnmshay Wethlugmsfmun
wnsmssiely Sedlagiudilifiszuud

9. UNUTEHZE1? MINaLBIaSateteadulsnainnsieu niensdeuunutosty

va v =

guRdvansialagldinalulad Virtual reality

10. MUMIULLNIIBINIS 19398 Chemical risk assessment U84 NIOSH ifistiuifiausuly

TunsafuanuineI U9
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AMARNUIN N

A mUszneunsUszgiieUszaumusdioluusziiiusng 9 as NIOSH HQ Washington D.C.

nsUsEyuAINTINde o ieaUseyu NIOSH HQ Washington D.C. wags¥uu Video Conference



AANUIN U

mwﬂssﬂaumsﬁﬂmgmu & Bruceton Research Center, NIOSH, Pittsburgh, PA

NNSENTALUUIIADININIEAINATY Aerodynamics
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A1TUTTYNY & ﬁawizfq:u NIOSH, Pittsburgh, PA iagszuU Video Conference
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ANLIMTNNINTUAIUANLIALDUVBINISEANLAAMELA MY NIOSH, Pittsburgh, PA

25



AANUIN A

AUsENaUNSAN®I991U i NIOSH, Morgantown, WV
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ALIMTNTINSUAIUANLIALDUVBITISEANLAAMELA MY NIOSH, Morgantown, WV
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