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Determine whether people living in DISH have 
higher levels of VOCs in their blood than the 
general U.S. population

Purpose



October 2009 – initially contacted

November and December 2009 – received 
approval and site visit

January 2010 – biological and tap water 
samples collected

March 2010 – sample results received

April 2010 – participants notified of individual 
results

May 2010 – final report

Timeline



29 Participants

• Random selection

• Adults

28 Blood and Urine Samples

27 Tap Water Samples

Exposure Survey

Investigation



• headaches

• respiratory problems

• itchy and watery eyes

• allergy-type symptoms

• odors

• noise

• gas well and compression station operations

Community Concerns



2,5-Dimethylfuran Dibromochloromethane
1,1-Dichloroethane Carbon tetrachloride
1,2-Dichlorobenzene 1,4-Dichlorobenzene 
1,1-Dichloroethene Dibromomethane
1,2-Dichloroethane 1,2-Dichloropropane
cis-1,2-Dichloroethene Ethylbenzene
1,1,2-Trichloroethane Hexachloroethane
1,2-Dibromo-3-chloropropane Methylene chloride
trans-1,2-Dichloroethene Methyl tert-butyl ether
1,3-Dichlorobenzene Nitrobenzene
Tetrachloroethene o-Xylene
1,1,2,2-Tetrachloroethane Styrene
Bromoform Trichloroethene
Bromodichloromethane 1,1,1-Trichloroethane
Benzene Toluene
Chlorobenzene m-/p-Xylene
Chloroform 

Blood



2,5-Dimethylfuran Dibromochloromethane
1,1-Dichloroethane Carbon tetrachloride

1,2-Dichlorobenzene 1,4-Dichlorobenzene 
1,1-Dichloroethene Dibromomethane

1,2-Dichloroethane 1,2-Dichloropropane

cis-1,2-Dichloroethene Ethylbenzene
1,1,2-Trichloroethane Hexachloroethane

1,2-Dibromo-3-chloropropane Methylene chloride

trans-1,2-Dichloroethene Methyl tert-butyl ether

1,3-Dichlorobenzene Nitrobenzene

Tetrachloroethene o-Xylene
1,1,2,2-Tetrachloroethane Styrene
Bromoform Trichloroethene
Bromodichloromethane 1,1,1-Trichloroethane
Benzene Toluene
Chlorobenzene m-/p-Xylene
Chloroform 

Blood



2,5-Dimethylfuran

Benzene
Toluene
Ethylbenzene
Xylenes (o- and m-/p-)
Styrene 

Blood



Blood

Detected (N=28) Above Reference 
Value

Benzene 6 4
Toluene 18 5
Ethylbenzene 8 3
o-Xylene 7 3
m-/p-Xylene 15 4
Styrene 13 4



Blood

Detected (N=23) Above Reference 
Value

Benzene 1 0
Toluene 13 1
Ethylbenzene 4 1
o-Xylene 3 1
m-/p-Xylene 10 2
Styrene 8 0



Blood



Bromoform (3)
Chloroform (2)
Dibromochloromethane (2)

Blood



Tetrachloroethene (1)
Trichloroethene (1)
1,1,1-Trichloroethane (1)

1,2-Dichloroethane (2)
1,4-Dichlorobenzene (1)

Blood



PMA – urinary metabolite of benzene
DHBM – urinary metabolite of 1,3-butadiene
BMA – urinary metabolite of toluene
AMCA – non-specific urinary metabolite of DMF

Urine



Urine



Urine

PMA – urinary metabolite of benzene



Urine

DHBM – urinary metabolite of 1,3-butadiene



Urine

BMA – urinary metabolite of toluene



Urine

AMCA – non-specific urinary metabolite of DMF



Bromoform
Bromodichloromethane
Chloroform
Dibromochloromethane
Benzene
Ethylbenzene
Methyl tert-butyl ether
Styrene
Toluene
o-Xylene
m-/p-Xylene

Tap Water



Bromoform
Bromodichloromethane
Chloroform
Dibromochloromethane
Benzene

Ethylbenzene

Methyl tert-butyl ether

Styrene

Toluene

o-Xylene

m-/p-Xylene

Tap Water



Bromoform
Bromodichloromethane
Chloroform
Dibromochloromethane

Tap Water

TTHMs



• Recent exposures
• One-time sampling event
• Urinary data 
• Exposure sources
• Health risk

Limitations



1. Blood VOC levels similar to general population

2. Not consistent with community-wide exposure

3. Blood benzene levels elevated only in smokers

4. Urine levels similar to DSHS staff and literature

5. TTHMs in one tap water sample above MCL

6. Reported health concerns have multiple causes

7. Odors and noise can affect quality of life

8. Cannot state the exact nature of the exposures

Conclusions
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