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Chemical Emergency Response
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Chemistry Office Chief

Arizona Department of Health Services 

Lab Coordinating with Poison Control – Lessons 
Learned HAZMAT Response
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August 25, 2014 
2 Men Died in a Scottsdale Sewer

Scottsdale Promenade:
• Two men trapped in a 

sewer died from 
exposure to hydrogen 
sulfide, and a third man 
survived after being 
exposed

• Body recovery was 
required

• FD Hazmat field 
instrument noted the 
presence of cyanide 
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EM Response: Confined Space Call
HazMat and TRT (Technical Response Team)

Special Operations:
• Scottsdale Police 

Department

• Scottsdale Fire Department

• Tempe Fire Department 

• Phoenix Fire Department
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Cyanide Exposure?

Field Measurements:
MultiRae PID

• Measures VOCs and toxic gases
 Hazcat Kit

• Wet chemistry kit for spot testing
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Conflicting Hazmat Instrument Results: 
CN Present or Not?  

Health and Wellness for all Arizonans

Hydrogen Cyanide 

• Cyanide poisoning is  characterized by the 
exposed inability to utilize molecular oxygen at 
the molecular level.

• LD50 of 524 ppm for a 10 minute inhalation 
exposure 

• “Survivors of serious cyanide poisoning may 
develop heart, brain, and nerve damage” 

CDC Factsheet
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Cyanide in the News 
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Conflicting Hazmat Instrument Results: 
CN Present or Not?  
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Best Case Scenario: False Positive 

• In analytical terms a  false 
positive is an instrument 
result that indicates a 
compound to be present 
but in reality that 
compound is absent

• This indeed turned out to 
be the case as Rea 
Systems Multirae PID 
does not detect cyanide 
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Worse Case Scenario: False Negative 
Cyanide is Present 
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August 25, 2014: Public Health Concerns 

I. Poisonous Gas
I. Hydrogen Sulfide or Cyanide 

II. Casualties – 2 dead,  I hospitalized 
III. Populated Location

I. Scottsdale Promenade is a popular 
mall and has 62 shops and 
restaurants

IV. Potential Hazmat Exposure
I. Down Field and DECON team 
II. Cyanide in Blood Analysis Requested 
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August 25, 2014: Hazmat Calls ADHS 
Chemical Emergency Response Program  

• On the evening of 8/25 CT 
received a call from the Hazmat 
captain on the scene requesting 
blood cyanide analysis for his 
team.

• A field instrument denoted the 
presence of cyanide

• He was concerned of potential 
exposure to his decontamination  
crew 
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August 25, 2015: The Plan

• ADHS CT was asked to analyze the blood of 
Hazmat personal who responded to the call for 
cyanide. 

• Blood draw from the potentially exposed

• Specimens sent to the ADHS Lab 

• ADHS CT runs the CDC method for Blood Cyanide

• Report results back to Hazmat 

• Estimated time of analysis would be 4 hours from 
submission to data report.  
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The State Public Health Laboratory

Chemistry Sections:
•Environmental testing

•Food Defense testing

•Chemical Emergency Response 
testing

•Laboratory licensure

Biology/Microbiology 
Sections:

• Infectious disease testing

• Serology

• Virology

• Environmental testing

• State-wide surveillance testing

• Outbreak support

• Biological Emergency 
Response testing

Other:
• Newborn screening
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CT = Chemical Emergency 
Response

CDC

Level 1: Redundant 
analytically to the CDC, 
acts as surge capacity for 
the CDC, includes method 
development work and 
training of Level 2 lab staff, 
plus Level 3 duties.  There 
are 10 of these labs in the 
U.S..

Level 2: 90% 
analytical capacity 
of Level 
1laboratories, act 
as a surge 
capacity for the 
CDC, plus Level 3 
duties.  There are 
34 of these labs in 
the U.S..

Level 3: No 
analytical 
capacity. Collects, 
packages, and 
ships clinical 
specimens from 
exposed 
population to the 
CDC laboratory.  
There are 9 of 
these labs in the 
U.S.

Chemical Testing:  Blood and Urine
Clinical Sample Testing

• Cyanide
• Tetramine
• Volatile Organic Compounds
• Metals in blood and urine
• Lewisite
• Organophosphate nerve agents
• Metabolic toxins
• Ricinine and Abrine
• HNPAA
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Chemical Testing: Unknown Identification

Suspicious Substance Samples
• Turn around time dependent on 

information surrounding the sample –
the more information the better

• Screening with field instruments
• Confirmation with GC/MS, HPLC/MS, 

and ICP/MS
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Field Instrument Training

Smiths Hazmat ID:
• FTIR field screening instrument
• Limited capabilities with mixtures
• Used for a direction not a 

confirmation

First Defender:
• Raman field screening instrument
• Limited capabilities with dark 

substances (could start fire)
• Used in combination with the Smiths 

Hazmat ID for improved detection
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August 26, 2014

“Of course we can test blood cyanide….” 
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August 26, 2014: Waiting Game

• Environmental Sample 
– Received 1 Water Sample

– Negative for Cyanide (5 hrs. later) 

• Clinical Samples 
– CT received a call from the Fire Department 

asking for our phlebotomist (not on payroll)

– CT receive a second call asking how they 
send samples to our laboratory 

• Dr. script for draw and request ADHS Lab for 
testing   

– By 1 PM it was clear the samples were a no‐
show. At this point we were 20+ hours past 
exposure.  
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Reasons Why: CLIA Regulations

• ADHS Laboratory is 
accredited by CLIA

• All clinical diagnostic work 
must adhere to CLIA 
guidelines 

• Blood draws require a 
physician’s script

• Failure to adhere to 
guidelines risks Laboratory 
loss of accreditation. 
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Reason Why: Doctor by‐in Needed

• Commercial draw centers 
have doctors but they draw 
business to themselves

• ADHS physicians were 
(understandably) reluctant to 
sign a draw for a patient they 
had never seen

• Without a script ADHS CT can 
not analyze the sample
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Identified Gap: Fire Dept. Buy‐in

• Great relationship with 
Hazmat teams but no 
relationship with TLO or Fire 
management 

• Respect the workman’s 
comp concerns of 
management 

• Outreach needed to bring 
awareness of our ability to 
perform clinical exposure 
work  
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Identified Gap: Working with Poison 
Control  

• Respected

• 24/7 coverage

• Used to working in emergency 
situations 

• Medical doctor either on site 
or on call 

• Can act as a conduit between 
ADHS Lab and Arizona Fire 
Departments 
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Proposed Procedure:

Fire Department HAZMAT

Fire Department 
Health Center

Poison 
Control

ADHS Laboratory
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Proposed Procedure:

1. Fire Department Member is exposed
2. Fire Department Health Center is contacted and consulted
3. Poison Control is contacted and consulted
4. The Arizona Department of Health Services (ADHS) Lab is 

contacted
5. Medical Doctor at FD Health Center acts as the attending 

physician and requests a test be performed by the ADHS Lab
6. FD Member has a sample taken
7. Sample is brought to the ADHS Lab for testing
8. Results are reported to the FD Health Center
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Hazmat‐CT‐Poison Control Bridge
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Chemical Emergency Response
Jason Mihalic

D: (602) 542‐6120
C: (602) 722‐4383

Jason.Mihalic@azdhs.gov

Questions?


