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2016 Exposure Assessments   

ÅPrimary goals:  

1. Assess exposures of concern 

Åexplosive and flammable hazards 

Åoxygen-deficient atmospheres 

Ålow molecular weight hydrocarbons (C1-C5) 

Åbenzene/other hydrocarbons  

Åpolycyclic aromatic hydrocarbons (e.g., naphthalene) 

Åtreatment chemicals (e.g., alcohols, aldehydes, alkylamines)  

2. Understand work practices and controls  

 



2016  Research Activities 
ÅDetermine simple strategies to estimate worker exposures 

during tank gauging 

ÅEvaluate alternatives to manual gauging 

ÅEvaluate exposures during pigging 

ÅEvaluate exposures during service and maintenance 
ïInvestigate controls 

ïBest practices 

ïNORM 

ÅEvaluate exposures during drilling 
 



Now Two NIOSH Field Laboratories! 

2015 and 2016 Bravo Star Trailers 

ÅBoth Denver and Cincinnati  

Å7 x 12 interior space 

ÅWeatherized 

ÅHeating/AC 

ÅCan operate with generator 
power or supplied shoreline 
power 

 

 



Methods Used 

ÅStandard Industrial Hygiene Methods  

ïNMAM and OSHA Numbered  Methods 

ïPersonal and Area Samples 

ÅDirect Reading Methods 

ïReal Time Instruments, Meters and Monitors 

ïVideo Exposure Monitoring 

ÅBiological Monitoring 

ïMeasure Internal Exposures/Effects  by Breath, Urine, Blood 

 

 



Equipment 



Portable Gas Chromatographs 

ÅC1-C5 Fast GC- quantitative 
analysis of methane, ethane, 
propane, i-butane, n-butane, i-
pentane, n-pentane in 30 sec. 

ÅBTEX GC-quantitative analysis of 
benzene, toluene, ethylbenzene 
and xylenes in 5 min 

ÅC7-C12 Fast-GC- heptane, octane, 
nonane, decane and naphthalene 
in 2 min 

 

ÅAutomated remote 
sampling from up to 
нллΩ 

ÅAnalyze whole-air grab, 
PBZ and short-term 
area samples 

ÅCan run un-attended for 
hours/days 



WSD has added Hapsite Portable GC-MS 

Å Sample analysis in 10 min 

ÅBoth sample wand and thermal 
desorption capability 

ÅCan do qualitative and 
quantitative analysis 



FLIR and FID 

 

ÅVisual imaging of hydrocarbon gas and vapor 

 

 

 

ÅDirect measurement of total hydrocarbon  

    100 ppm-250,000 ppm 



Direct Reading Monitors 

ÅSpecialized multigas monitors- diesel 
emissions, hydrocarbon, methane, 
confined space 

ÅPersonal LEL monitors with data-
logging and remote 

ÅPersonal VOC monitors with data-
logging and remote 

ÅPersonal 4-gas monitors with data-
logging and remote 



Evaluating Rapid Releases of Hydrocarbon 

ÅExposure assessments designed to measure gas and vapors 
released in plumes and during very short worker tasks 

ïNon-traditional IH assessment methods 

ïGrab Samples 

ïPEAK, STEL, IDLH assessments 

ïMultgas monitors (LEL, O2, H2S and CO) 

ïPID, FID, NDIR 

ïReal-time GC  as well as GC/MS analysis 

 



 Whole-Air Sampling 

ÅTedlar and Flexfoil Bags 

ïRapid grab of release plume samples using Vac-U-Chambers 

ïTask based PBZ samples 

ÅUsing Vac-U-Chambers with sample line to PBZ 

ÅDirect filling of bags from pumps 

ïAnalysis 

ÅOn-site analysis by portable GC 

ÅTransfer of samples to sorbent media for GC-FID analysis 



Whole-Air Sampling 

ÅNextTeq Vari-air Self Inflating 
Sample bags 

ïAllows rapid collection of sample 

ïRequires no pump, self-contained 

ïEasy to ship, sample stable in bag for 
up to 4 weeks 

ïCan sample bag directly, transfer to 
sorbent tube or evacuated sampler 

 



 Whole-Air Sampling 

ÅBottle-Vac Samplers 

ïRapid grab of release plume  

ïTask based or TWA PBZ samples 

ÅRestrictor Orifice 

ÅRegulator  

ïAnalysis 

ÅAnalysis by Leco Pegasus GC-TOF 

 



Direct Reading Instruments 
Qualitative Characterization of Tank Release 



Quantitative Results 

Methane  
ppm 

Ethane  
ppm 

Propane  
ppm 

i-Butane  
ppm 

n-Butane 
ppm 

i-Pentane 
ppm 

n-Pentane 
ppm 

267677 114194 103114 27200 50902 22793 11529 



Portable GC Measurements 

Hydrocarbon Gas and Vapors by Portable Gas Chromatograph,  

DATE  
July 7, 

 2015 

July 7, 

2015 

July 7, 

 2015 

July 8, 

2015 

 July 8, 

 2015 

SOURCE  
Top of Tanks 

Near PRV 

Battery 

Stairs    

GPU ς  

Control Box  

Open 

 GPU - 

Hallway 

(Breathing 

Zone) 

GPU ς  

Control Box  

Closed 

SAMPLE PPM  PPM  PPM  PPM  PPM  

Methane C1 1140 0 9001 85 135 

Ethane C2 7229 156 2235 0 0 

Propane C3 13604 296 902 0 0 

i-Butane IC4 1843 190 71 0 0 

n-Butane  NC4 8707 37 266 0 0 

i-Pentane IC5 1534 43 31 0 0 

n-Pentane NC5 2516 27 49 0 0 

Total - 27866 749 12555 85 135 


