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Arizona State Public Health Laboratory 

General Information 
 
Bureau Chief, Laboratory Services Victor Waddell, Ph.D. 

 
Assistant Bureau Chief, Chemistry Ward Jacox 

 
Director, Laboratory Services Daniel M. Lavine, M.D. 

 
Chemistry Office Chief Jason Mihalic 

 
 
 
 
 
Hours of Operation: 8:00 AM to 5:00 PM Monday through Friday 

(Emergency services available on nights or weekends when required) 

Annual Holiday Schedule: Laboratory Services observes all state-recognized holidays. 

Location: 250 North 17th Avenue, Phoenix, Arizona 85007 

Telephone Number:  (602) 542-1188 / (800) 525-8915 

Fax Number: (602) 364-0281 
 
Emergency Phone 
(Weekends/After Hours): (480) 303-1676 
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Arizona State Laboratory Contact Information 
 

Section Supervisor Telephone Number 
 

 
 

Receiving /Shipping Kathleen Rodriguez (602) 542-1190 

Public Health Chemistry Daniel Perez (602) 542-6117 

Food Emergency Response Network Matthew Schaab (602) 542-6112 

  
 

Chemical Emergency Response Susan Runcorn (602) 364 1656 
                    (602) 722 4503 

    

Core Functions and Capabilities of State Public Health 
Laboratory – Chemistry 

 
ADHS Chemistry provides direct and reference laboratory services to county, state, tribal, and 
federal governmental agencies to aid in the determination of the presence and concentration of 
chemical analytes of public health concern. The program has the capability to analyze both organic 
and inorganic compounds in a wide variety of matrices, including, but not limited to, environmental, 
food, and clinical samples. 

 
The clinical component of ADHS Chemistry is provided through the Public Health Emergency 
Preparedness (PHEP) grant with the Chemical Emergency Response (CT) section. The purpose of 
the CT program is to determine the extent of exposure to the jurisdictional population (i.e., all of 
Arizona) during an event involving an accidental or intentional release of a poisonous chemical 
compound. The CT section is capable of testing clinical samples for a select number of chemical 
agents, and/or the metabolites of chemical agents, identified by the Centers for Disease Control and 
Prevention (CDC) Laboratory Response Network – Chemical (LRN-C) as those likely to be used 
during an act of terrorism or that may present a public health risk in the event of an accidental 
release. These analytical methods are available only to LRN-C laboratories. The criteria for samples 
submitted to the CT program may require either an unknown chemical exposure or a known 
exposure to a LRN-C analyte of interest. Matrices are method specific and are either urine or blood. 
The CT program works closely with ADHS epidemiologists and PHEP program staff. 

 
The ADHS Public Health Chemistry program performs environmental work utilizing a mixture of 
Environmental Protection Agency (EPA) and in-house analytical methods to perform analyses in 
water, soil, and other matrices of public health concern. This includes the analysis of water samples 
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(ground, drinking, surface and waste) for the presence of inorganic constituents such as trace metals, 
nutrients and minerals; water and soil samples for the presence of organic chemical contaminants or 
pollutants such as pesticides, polychlorinated biphenyls (PCBs), other synthetic organic chemicals 
and solvents; the characterization of environmental unknowns arising from emergency response 
situations involving incidents of public health concern; lead (Pb) environmental samples for the 
ADHS Childhood Lead Poisoning Prevention Program (CLPPP) and/or Arizona county and tribal 
agencies involved in the point source investigation of lead-poisoned children; and environmental 
samples arising from nonemergency situations originating in the 15 Arizona counties. 

 
ADHS Chemistry is a Food Emergency Response Network (FERN) laboratory for both the Food 
and Drug Administration (FDA) and the U.S. Department of Agriculture (USDA) FSIS (Food   
Safety Inspection Service). ADHS Chemistry is a Chemistry cCAP (Chemical Cooperative  
Agreement Program) Laboratory through the FDA and a Chemistry CAP Laboratory through the 
FSIS. In this capacity the program is involved in food defense activities involving the analysis of both 
organic and inorganic analytes. Activities include method development on GC/MS,        
LC/MS/MS, ICP-MS, and IC-MS platforms, the introduction of new toxins/poisons into existing 
FERN analytical methods, assisting in laboratory validations of new analytical methods, and working 
with our Federal partners during activations of the Food Emergency Response Network. 
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Biomonitoring is the study of contaminants both in the environment and in people living amongst 
said contaminants. It involves environmental analysis of a matrix most likely to be the point source of 
exposure and a clinical analysis of a biological fluid, such as urine, that would denote individual 
exposure to the analyte of interest. ADHS Chemistry’s biomonitoring work is performed under a 
CDC grant in cooperation with Utah, New Mexico, and Colorado, formally called the 4-Corner State 
Biomonitoring Consortium (4-CSBC). 
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Sample Rejection Policy 
 
Chemical Emergency Response 

The Chemical Emergency Response section may refuse samples and request resampling if the 
following qualifications are not met: 

 
1. Method-specific sample volume requirements are shown in the Quick Reference Chart and 

are further detailed in the method narrative guidelines. Submitters should make every effort 
to collect and submit the appropriate volume of sample for analysis. However, all attempts 
will be made to test the samples if less than the ideal sample amount is submitted. 

2. Urine and blood cannot be shipped together. 
3. Urine samples must be sent to the lab on cold packs or dry ice. Ideally, the urine samples 

should be frozen prior to submission to the laboratory. 
4. Blood must be cold (between 1 °C – 10 °C) but not frozen. 
5. Samples suspected of contamination may be refused. 
6. Broken or leaking sample containers may be refused. 
7. Samples bearing improper identification labels or missing identification labels may be 

refused. 
8. Sample collection tubes and containers that are expired may be refused. 
9. Samples submitted in the improper sample container, including incorrect blood tube type, 

may be refused. 
 
 
Note: Please refer to Section 4: Sample Submission Guidelines – Chemical Emergency Response for more 
detailed instructions on the collection, packaging, and shipping of patient samples. 
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Matrix and Chemical Index 
 

The following table lists analytical services offered by the Office of Public Health Chemistry. The 
table is organized alphabetically for easy referral. Please go to the specified laboratory section of this 
manual for more detailed information on collection and submission of laboratory samples, or 
contact the individual laboratory section directly. 

 

Analyte(s)/ 
Parameter(s) 

 
Matrix Laboratory 

Section 

 
Manual Location 

Abrine (biomarker for 
Abrin) 

Urine Chemical Emergency 
Response (CT) 

Section 1 

Cyanide Blood CT Section 1 

Water PHC Section 2 

Various†
 Food Emergency 

Response Network 
(FERN) 

Section 3 

HNPAA 
(Tetranitromethane 
metabolite) 

Urine CT Section 1 

Melamine Various†
 FERN Section 3 

Metals*
 Urine CT Section 1 

Blood CT Section 1 

Water Public Health 
Chemistry (PHC) 

Section 2 

Paint chips PHC Section 2 

Soil PHC Section 2 

Monofluoroacetate 
(MFA) 

Various† FERN Section 3 
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Nerve Agents 
(metabolites of Sarin, 
Soman, VX, Russian 
VX, and 
Cyclohexylsarin) 

Urine CT Section 1 

Ricinine (biomarker 
for Ricin) 

Urine CT Section 1 

Tetramine Urine CT Section 1 

Various†
 FERN Section 3 

Volatile Organic 
Compounds (VOCs)‡

 

Blood CT Section 1 

Water PHC Section 2 

Various†
 FERN Section 3 

* For a complete list of metals offered, please review the section-specific areas or contact the laboratory 
section directly. 

† For more information about the types of food matrices analyzed, please contact the FERN section 
directly. 

‡ For a complete list of VOCs offered, please review the section-specific areas or contact the laboratory 
section directly. 
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Section 1: Chemical Emergency Response 
 

The Chemical Emergency Response (CT) section is capable of testing clinical samples for a select 
number of chemical agents identified by the Centers for Disease Control and Prevention (CDC) 
Laboratory Response Network – Chemical (LRN-C) as compounds most likely to be used during 
an act of terrorism or to present a public health risk in the event of an accidental exposure. Clinical 
specimens of patients exposed to an intentional or accidental release of the compounds listed 
below should be collected and sent to the State Public Health Laboratory for testing as soon as 
possible to ensure the reliability of test results. The specimen type (blood or urine) is specific to the 
type of testing to be performed. Detailed information regarding sample collection procedures for 
any of the following tests can be obtained in the narrative guidelines that follow. 

 
Please contact and alert the Chemical Emergency Response Laboratory at (602) 542-6120 or 
(602) 722-4383 before submitting samples for chemical analysis. In the event that an 
intentional release of any chemical agent is suspected, contact your local county health 
department, local law enforcement agencies, and the FBI Phoenix field office at (602) 279-
5511 to inform them of the incident. 

 
The CT section works in conjunction with the Bioemergency Detection and Response (BT) 
section in the analysis and identification of suspicious powder or unknown samples. The BT 
section must be contacted at (602) 364-0999 for submission guidance and approval prior to 
submitting samples. For details regarding the collection and submission of powder 
samples/suspicious unknowns including those associated with a threat, please contact your local 
law enforcement and refer to the Arizona Department of Health Services Suspicious Substances 
guidelines: 
(http://www.azdhs.gov/phs/edc/edrp/pdf_plan_feedback/SuspiciousSubstanceGuidelines.pdf) 

 
Quick Reference Chart 

 
 

 
Agent / Chemical Specimen Type 

and Quantity* 

Transport 
Container and 
Conditions 

Instrument / 
Detection 

 
Comments† 

Abrine and Ricinine 
(Biomarkers for Abrin 
and Ricin toxins) 

Urine 
 

Ideal sample size: 
40-60 mL 

 
Minimum required: 
5 mL 

Urine collection cups. 

Stored in freezer or on 
dry ice at -20 ± 5 °C. 

LC-MS/MS Sample is preferably 
collected within 48 
hours of exposure. 

Cyanide Blood 
 

Ideal sample size: 
2+ blood tubes 

 
Minimum required: 
4 mL 

Vacuum-fill, non-gel, 
purple-top (EDTA) 
tubes (4-mL or larger). 

Store at 5 ± 3 °C. 
DO NOT FREEZE. 

GC-MS Collect sample as soon 
as possible after 
exposure. 

  

http://www.azdhs.gov/phs/edc/edrp/pdf_plan_feedback/SuspiciousSubstanceGuidelines.pdf)
http://www.azdhs.gov/phs/edc/edrp/pdf_plan_feedback/SuspiciousSubstanceGuidelines.pdf)
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Agent / Chemical Specimen Type 

and Quantity* 

Transport 
Container and 
Conditions 

Instrument / 
Detection 

 
Comments† 

HNPAA 
(Tetranitromethane 
metabolite) 

Urine 
 

Ideal sample size: 
40-60 mL 

 
Minimum required: 
5 mL 

Urine collection cups. 

Stored in freezer or on 
dry ice at -20 ± 5 °C 

LC-MS/MS Sample is preferably 
collected within 48 
hours of exposure. 

Metals in Blood 
(Hg, Pb, Cd) 

Blood 
 

Ideal sample size: 
2+ blood tubes 

 
Minimum required: 
4 mL 

Vacuum-fill, non-gel, 
purple-top (EDTA) 
tubes (4-mL or larger). 

Store at 5 ± 3 °C. 
DO NOT FREEZE. 

ICP-MS Sample is preferably 
collected within 48 
hours of exposure. 

 
Number blood tubes 
in order of fill. 

Metals in Urine 
(As, Ba, Be, Cd, Pb, 
Tl, U) 

Urine 
 

Ideal sample size: 
40-60 mL 

 
Minimum required: 
5 mL 

Urine collection cups. 

Stored in freezer or on 
dry ice at -20 ± 5 °C. 

ICP-MS Sample is preferably 
collected within 48 
hours of exposure. 

Nerve Agents 
(Metabolites of sarin, 
soman, VX, 
cyclohexylsarin, and 
Russian VX) 

Urine 
 

Ideal sample size: 
40-60 mL 

 
Minimum required: 
5 mL 

Urine collection cups. 

Stored in freezer or on 
dry ice at -70 ± 5 °C 

LC-MS/MS Sample is preferably 
collected within 48 
hours of exposure. 

Tetramine Urine 
 
Ideal sample size: 
40-60 mL* 
 
Minimum required: 
5 mL 

Urine collection cups. 
 
Stored in freezer or on 
dry ice at -20 ± 5 °C. 

GC-MS Sample is preferably 
collected within 48 
hours of exposure. 

Volatile Organic 
Compounds 
(VOCs)‡ 

Blood 
 
Ideal sample size: 
2+ blood tubes* 
 
Minimum  required: 
4 mL 

Vacuum-fill, non-gel, 
gray- or green-top 
(heparin) tubes (4-mL or 
larger). 
 
Store at 5 ± 3 °C. DO 
NOT FREEZE. 

GC-MS Collect sample as 
soon as possible 
after exposure. 

 

* If less than the ideal sample volume cannot be obtained, sample analysis will be performed on a case-by-case basis. 
† Submitters will be notified of positive results as soon as results are confirmed. Final reports will be issued within the 

standard turn-around time (TAT) of 30 days.    
‡ See method narrative for a complete list of VOCs offered.   
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Abrine and Ricinine 

Ricin and abrin are toxic proteins derived from the Ricinus communis and Abrus Precatorius plants, 
respectively. Ricinine and abrine are biomarkers used to test for ricin and/or abrin exposure. 

 
Collection 

 
No special instructions such as fasting or special diets are required. Collect urine specimens from 
subjects in standard urine collection cups. Use sterile collectors for specimen acquisition. In the case 
of a suspected exposure, collect 40-60 mL or more of urine as soon as possible after the incident, 
preferably within 48 hours. The ideal sample submission would be 40-60 mL. A minimum of 5 mL 
is required to perform the analysis. If less than the ideal sample volume is able to be submitted, the 
submitter should contact the ADHS Laboratory; sample analysis will be performed on a case-by- 
case basis. Urine samples should be frozen, or stored on dry ice prior to submission to the 
laboratory. 

 
Shipment of Specimens 

 
Refer to Section 4: Sample Submission Guidelines – Chemical Emergency Response for proper specimen 
shipping instructions. 

 
Reporting and Interpretation of Results 

 
A detectable ricinine or abrine biomarker in urine should be assumed to imply exposure to ricin or 
abrin, respectively. The submitting agency will be notified of positive results via telephone, fax or 
e-m ail once results are confirmed. A final report containing all specimen results will be sent by mail. 
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Cyanide 

Cyanide (CN) is a potent and rapidly acting toxic agent which prevents tissues from utilizing oxygen 
(hypoxia). 

 
Collection 

 
No special instructions such as fasting or special diets are required. A small amount of cyanide is 
present in all blood samples. Because cyanide is present at higher amounts in the blood of cigarette 
smokers, the smoking status of the individual providing the sample should be collected upon draw 
but is not required. Whole blood specimens should be collected from subjects as quickly as possible 
after exposure since blood cyanide is converted in the body to thiocyanate or lost through 
respiration. 

 
Specimens are collected in 4-mL or larger vacuum-fill (vacutainer) blood tubes containing EDTA as 
the anticoagulant agent. Heparin may also be used. Headspace in the vacutainers should be 
minimized if possible. However, because cyanide in blood has only minimal volatility at biological 
pHs, if only a small amount of sample is available, the headspace in the vacutainer will not seriously 
impact the accuracy of the analysis. Invert the blood tubes 2-3 times after collection in order to 
distribute the anticoagulant throughout the blood. If the blood specimen is clotted, the sample will 
be rejected. 

 
The ideal sample submission would be two or more blood tubes (4-mL or larger). However, for 
samples submitted during an emergency chemical exposure event situation, three (4-mL or 
larger) purple-top (EDTA) blood tubes are requested. A minimum of 4 mL should be submitted in 
any case. If less than the ideal sample volume is able to be submitted, the submitter should contact 
the ADHS Laboratory; sample analysis will be performed on a case-by-case basis. Samples should be 
properly labeled and refrigerated at 5 ± 3 °C as soon as possible. 

 
Shipment of Specimens 

 
Refer to Section 4: Sample Submission Guidelines – Chemical Emergency Response for proper specimen 
shipping instructions. 

 
Reporting and Interpretation of Results 

 
A level of <100 µg/L is generally accepted as normal. Levels greater than 1000 µg/L are considered 
toxic and even potentially lethal. Cyanide toxicity is very rapid so the victim will die quickly from a 
lethal dose. Once the victim is removed from a non-lethal source of exposure, the cyanide will be 
rapidly cleared from the victim’s body. Since the results from this analysis will not be available for 
several hours, immediate treatment based on these results will not be meaningful. Therefore, no call 
value is specified with this procedure. 

 
The submitting agency will be notified of elevated results via telephone, fax or e-mail once results 
are confirmed. A final report containing all specimen results will be sent by mail. 
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HNPAA (4-Hydroxy 3-Nitrophenylacetic Acid) 

Tetranitromethane is a compound that is present in explosives, especially TNT, as well as some 
diesel fuels. 4-Hydroxy 3-nitrophenylacetic acid (HNPAA) is a metabolite of tetranitromethane. 

 
Collection 

 
No special instructions such as fasting or special diets are required. Collect urine specimens from 
subjects in standard urine collection cups. Use sterile collectors for specimen acquisition. In the case 
of a suspected exposure, collect 40-60 mL or more of urine as soon as possible after the incident, 
preferably within 48 hours. The ideal sample submission would be 40-60 mL. A minimum of 5 mL 
is required to perform the analysis. If less than the ideal sample volume is able to be submitted, the 
submitter should contact the ADHS Laboratory; sample analysis will be performed on a case-by- 
case basis. Urine samples should be frozen, or stored on dry ice, prior to submission to the 
laboratory. 

 
Shipment of Specimens 

 
Refer to Section 4: Sample Submission Guidelines – Chemical Emergency Response for proper specimen 
shipping instructions. 

 
Reporting and Interpretation of Results 

 
A detectable level of HNPAA in urine should be assumed to imply an exposure to 
tetranitromethane. The submitting agency will be notified of positive results via telephone, fax or e- 
mail once results are confirmed. A final report containing all specimen results will be sent by mail. 
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Metals in Blood 

Mercury (Hg), lead (Pb), and cadmium (Cd) are considered to be toxic at certain levels. 
 
Collection 

 
No special instructions such as fasting or special diets are required. Use sterile collectors for 
specimen acquisition. Specimens are collected in 4-mL or larger non-gel vacuum-fill (vacutainer) 
blood tubes containing EDTA as the anticoagulant agent (purple-top). Only those specimens 
preserved with EDTA will be accepted, all other anticoagulants will be rejected. Invert the blood 
tubes 2-3 times after collection in order to distribute the anticoagulant throughout the blood. If the 
blood specimen is clotted, the sample will be rejected. Indicate on each tube the order in which they 
were drawn (#1, #2, etc.). Samples should be properly labeled and refrigerated at 5 ± 3 °C as soon 
as possible. 

 
The ideal sample submission would be two or more blood tubes (4-mL or larger). However, for 
samples submitted during an emergency chemical exposure event situation, three (4-mL or 
larger) purple-top (EDTA) blood tubes are requested. A minimum of 4 mL should be submitted in 
any case. If less than the ideal sample volume is able to be submitted, the submitter should contact 
the ADHS Laboratory; sample analysis will be performed on a case-by-case basis. 

 
Shipment of Specimens 

 
Refer to Section 4: Sample Submission Guidelines – Chemical Emergency Response for proper specimen 
shipping instructions. 

 
Reporting and Interpretation of Results 

 
The critical call level for mercury (Hg) in blood for children (6 years and younger) is >100 μg/L 
(medical intervention is indicated) and for adults is >200 μg/L. 

 
For lead (Pb) in blood for adults, the critical call limit is >40 μg/dL; for children (6 years and 
younger), it is >10 μg/dL. 

 
For cadmium (Cd) in blood, the critical call level for all ages is >5 μg/L. 

 
The submitting agency will be notified of elevated results via telephone, fax or e-mail, once results 
are confirmed. Any results at or above the critical call values will be reported to the supervising 
physician as soon as possible. A final report containing all specimen results will be sent by mail. 
NHANES mean values (2011-2012 survey years) are given below. 

 
Analyte NHANES mean value 

Cadmium (Cd) 0.279 µg/L 
Lead (Pb) 0.973 µg/dL 
Mercury (Hg), total 0.703 µg/L 
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Metals in Urine 

This method is used to achieve rapid and accurate quantification of multiple elements of 
toxicological interest: arsenic (As), beryllium (Be), cadmium (Cd), barium (Ba), thallium (TI), lead 
(Pb), and uranium (U). 

 
Collection 

 
No special instructions such as fasting or special diets are required. Collect urine specimens from 
subjects in standard urine collection cups, or lot-screened 15-mL polypropylene centrifuge tubes if 
necessary. Use sterile collectors for specimen acquisition. Freeze samples immediately and store on 
dry ice for shipping. In the case of a suspected exposure, collect 40-60 mL or more of urine as soon 
as possible after the incident, preferably within 48 hours. The ideal sample submission would be 40- 
60 mL. A minimum of 5 mL is required to perform the analysis. If less than the ideal sample volume 
is able to be submitted, the submitter should contact the ADHS Laboratory; sample analysis will be 
performed on a case-by-case basis. Urine samples should be frozen, or stored on dry ice, prior to 
submission to the laboratory, or stored on dry ice prior to submission to the laboratory. 

 
Shipment of Specimens 

 
Refer to Section 4: Sample Submission Guidelines – Chemical Emergency Response for proper specimen 
shipping instructions. 

 
Reporting and Interpretation of Results 

 
There is no routine notification for elevated levels for the metals determined with this method. 
Highly elevated levels will be reported to the supervising physician or submitting agency via 
telephone, fax, or e-mail, once results are confirmed. A final report containing all specimen results 
will be sent by mail. NHANES mean values (2011-2012 survey years) are given below. 

 

Analyte NHANES mean value 
(µg/L) 

Arsenic (As), total 6.85 
Barium (Ba) 1.19 
Beryllium (Be) † 
Cadmium (Cd) 0.155 
Lead (Pb) 0.360 
Thallium (Tl) 0.149 
Uranium (U) 0.006 

†Not calculated. 
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Nerve Agents 

The organophosphorus nerve agents sarin (GB), soman (GD), cyclohexylsarin (GF), Russian VX 
(rVX) and VX, are extremely poisonous substances used most often in chemical warfare and 
terrorism activities. Exposure to these nerve agents is identified by testing for the presence of the 
metabolites of these nerve agents in potentially exposed individuals. 

 
Collection 

 
No special instructions such as fasting or special diets are required. Collect urine specimens from 
subjects in standard urine collection cups. Use sterile collectors for specimen acquisition. In the case 
of a suspected exposure, collect 40-60 mL or more of urine as soon as possible after the incident, 
preferably within 48 hours. The ideal sample submission would be 40-60 mL. A minimum of 5 mL 
is required to perform the analysis. If less than the ideal sample volume is able to be submitted, the 
submitter should contact the ADHS Laboratory; sample analysis will be performed on a case-by- 
case basis. Urine samples should be frozen, or stored on dry ice, prior to submission to the 
laboratory, or stored on dry ice prior to submission to the laboratory. 

 
Shipment of Specimens 

 
Refer to Section 4: Sample Submission Guidelines – Chemical Emergency Response for proper specimen 
shipping instructions. 

 
Reporting and Interpretation of Results 

 
Any detectable level of a nerve agent metabolite in urine should be assumed to imply exposure to 
the nerve agent corresponding to the detected metabolite. The submitting agency will be notified of 
positive results via telephone, fax or e-mail, once results are confirmed. A final report containing all 
specimen results will be sent by mail. 
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Tetramine 

Tetramethylene disulfotetramine (tetramine or TETS) is a potent neurotoxin that is most often used 
as a rodenticide. It has been banned worldwide, but can still be easily found in China. It has been 
implicated in several cases of mass poisoning. 

 
Collection 

 
No special instructions such as fasting or special diets are required. Collect urine specimens from 
subjects in standard urine collection cups. Use sterile collectors for specimen acquisition. In the case 
of a suspected exposure, collect 40-60 mL or more of urine as soon as possible after the incident, 
preferably within 48 hours. The ideal sample submission would be 40-60 mL. A minimum of 5 mL 
is required to perform the analysis. If less than the ideal sample volume is able to be submitted, the 
submitter should contact the ADHS Laboratory; sample analysis will be performed on a case-by- 
case basis. Urine samples should be frozen, or stored on dry ice, prior to submission to the 
laboratory, or stored on dry ice prior to submission to the laboratory. 

 
Shipment of Specimens 

 
Refer to Section 4: Sample Submission Guidelines – Chemical Emergency Response for proper specimen 
shipping instructions. 

 
Reporting and Interpretation of Results 

 
Any detectable level of tetramine in urine should be assumed to imply exposure. The submitting 
agency will be notified of positive results via telephone, fax or e-mail, once results are confirmed. A 
final report containing all specimen results will be sent by mail. 
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Volatile Organic Compounds 

Volatile Organic Compounds (VOCs) are a broad category of chemicals which include many toxic 
industrial compounds. 

 
Collection 

 
No special instructions such as fasting or special diets are required. Whole blood specimens should 
be collected from subjects as quickly as possible after exposure. Specimens are collected in 4-mL or 
larger vacuum-fill (vacutainer), non-gel, gray- or green-top (heparin) blood tubes. Invert the blood 
tubes 2-3 times after collection in order to distribute the anticoagulant throughout the blood. If the 
blood specimen is clotted, the sample will be rejected. 

 
The ideal sample submission would be two or more blood tubes (4-mL or larger). A minimum of 4 
mL should be submitted in any case. If less than the ideal sample volume is able to be submitted, the 
submitter should contact the ADHS Laboratory; sample analysis will be performed on a case-by- case 
basis. Samples should be properly labeled and refrigerated at 5 ± 3 °C as soon as possible. 

 
Shipment of Specimens 

 
Refer to Section 4: Sample Submission Guidelines – Chemical Emergency Response for proper specimen 
shipping instructions. 

 
Reporting and Interpretation of Results 

 
The health effects resulting from exposure to low levels of volatile organic compounds are currently 
unclear. Finding a measurable amount of VOCs in blood does not mean that the level causes an 
adverse health effect. Therefore no critical call values are available. NHANES mean values (2005- 
2006 survey years) are given below. 

 

Analyte NHANES mean value, 
µg/L in blood 

Benzene † 
Ethylbenzene 0.038 
Tetrachloroethylene † 
1,2-Dichloroethane † 
Carbon tetrachloride † 
Styrene † 
Toluene 0.137 
o-Xylene 0.037 
m/p-Xylene 0.132 
chloroform 0.0101 

† Not calculated. 
 

The submitting agency will be notified of elevated results via telephone, fax or e-mail, once results 
are confirmed. A final report containing all specimen results will be sent by mail. 
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Section 2: Public Health Chemistry 
 

The Public Health Chemistry (PHC) section is capable of testing non-clinical samples for a selection 
of chemical agents identified by the Environmental Protection Agency (EPA), Arizona Department 
of Environmental Quality (AZDEQ), and the American Public Health Association (APHA). These 
are compounds that are likely to be present as a public health risk in the event of a contamination 
incident. Detailed information regarding sample collection procedures for any of the following tests 
can be obtained in the narrative guidelines that follow. 

 
Please contact the Public Health Chemistry laboratory at (602) 542-6120 or (602) 542-6117, prior to 
submitting samples for chemical analysis. 

 
Quick Reference Chart 

 
Sample Collection and Holding Time Requirements – Safe Drinking Water Analysis 

 

SAFE DRINKING WATER ANALYSIS: 

PARAMETER ANALYTICAL 
METHODa

 

METHOD 
REPORTING 

LEVELb
 

SPL 
CONTc

 

MIN 
SPL 
SIZEd

 

PRESERVATIONe
 MAXIMUM 

HOLDING 
TIMEf

 

 
REGULATED PRIMARY NONMETALS 

Cyanide EPA 335.4 (1.0) 0.02 mg/L P, G 500 mL 4 °C, ascorbic acid 
if chlorinated, NaOH 
pH > 12 

14 days 

Fluoride SM 4500 F-C 
(20th) 

0.10 mg/L P only 300 mL None 28 days 

Chlorite EPA 300.1 (1.0) 20 µg/L P, G 
(Am) 

100 mL 50 mg/L EDA, 
4 °C 

14 days 

Bromate EPA 300.1 (1.0) 5 µg/L P, G 
(Am) 

100 mL 50 mg/L EDA, 
4 °C 

28 days 

 
REGULATED PRIMARY METALS 

Antimony EPA 200.8 (5.4) 0.005 mg/L P, G 1 L HNO3   pH < 2 6 months 

Arsenic EPA 200.8 (5.4) 0.010 mg/L P, G 1 L HNO3   pH < 2 6 months 

Barium EPA 200.7 (4.4) 
EPA 200.8 (5.4) 

0.10 mg/L P, G 1 L HNO3   pH < 2 6 months 

Beryllium EPA 200.8 (5.4) 0.00050 mg/L P, G 1 L HNO3   pH < 2 6 months 

Cadmium EPA 200.8 (5.4) 0.0010 mg/L P, G 1 L HNO3   pH < 2 6 months 

Chromium EPA 200.7 (4.4) 
EPA 200.8 (5.4) 

0.010 mg/L P, G 1 L HNO3   pH < 2 6 months 
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SAFE DRINKING WATER ANALYSIS: 

PARAMETER ANALYTICAL 
METHODa

 

METHOD 
REPORTING 

LEVELb
 

SPL 
CONTc

 

MIN 
SPL 
SIZEd

 

PRESERVATIONe
 MAXIMUM 

HOLDING 
TIMEf

 

Mercury SM 3112B (19th) 0.00050 mg/L P, G 1 L HNO3 pH < 2 28 days 

Selenium EPA 200.8 (5.4) 0.0050 mg/L P, G 1 L HNO3 pH < 2 6 months 

Thallium EPA 200.8 (5.4) 0.0020 mg/L P, G 1 L HNO3 pH < 2 6 months 
 

SPECIAL MONITORING REQUIREMENTS 

Lead EPA 200.8 (5.4) 0.0050 mg/L P, G 1 L HNO3 pH < 2 6 months 

Copper EPA 200.7 (4.4) 
EPA 200.8 (5.4) 

0.010 mg/L P, G 1 L HNO3 pH < 2 6 months 

pH SM 4500-H B 
(20th) 

0.10 S.U. P, G 50 mL None Immediately 

Calcium EPA 200.7 (4.4) 1.0 mg/L P, G 1 L HNO3 pH < 2 6 months 

Sodium EPA 200.7 (4.4) 1.0 mg/L P, G 1 L HNO3 pH < 2 6 months 

Turbidity EPA 180.1 (2.0) 0.010 NTU P, G 100 mL 4ºC 48 hours 
 

SECONDARY CONTAMINANTS: NONMETALS 

Chloride SM 4500 Cl D 
(20th) 

5.0 mg/L P, G 100 mL None 28 days 

 
SECONDARY CONTAMINANTS: METALS 

Aluminum EPA 200.7 (4.4) 0.50 mg/L P, G 1 L HNO3 pH < 2 6 months 

Iron EPA 200.7 (4.4) 0.10 mg/L P, G 1 L HNO3 pH < 2 6 months 

Manganese EPA 200.7 (4.4) 0.050 mg/L P, G 1 L HNO3 pH < 2 6 months 

Silver EPA 200.8 (5.4) 0.0010 mg/L P, G 1 L HNO3 pH < 2 6 months 

Zinc EPA 200.7 (4.4) 0.050 mg/L P, G 1 L HNO3 pH < 2 6 months 
 

REGULATED & UNREGULATED ORGANIC COMPOUNDS: 

EDB & DBCP EPA 504.1 (1.1) 0.050 µg/L G (T) 500 mL Sodium thiosulfate, 
4 °C 

14 days 

Carbamates EPA 531.2 (1.0) 1.0 µg/L G (T) 60 mL 
dup 

Sodium thiosulfate, 
monochloroacetic 
acid pH < 3, 4 °C 

28 days 

Herbicides EPA 515.4 (1.0) 0.25 – 0.50 
µg/L 

G (T, 
Am) 

1 L Sodium thiosulfite, 
4 °C, dark, Extracts 
stored ≤ 0 °C. 

14 days to 
extraction + 
21 days from 
extraction to 
analysis 
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SAFE DRINKING WATER ANALYSIS: 

PARAMETER ANALYTICAL 
METHODa

 

METHOD 
REPORTING 

LEVELb
 

SPL 
CONTc

 

MIN 
SPL 
SIZEd

 

PRESERVATIONe
 MAXIMUM 

HOLDING 
TIMEf

 

 4ºC, ascorbic 
acid if 
chlorinated, 
NaOH pH > 12 

14 days G (T) 1 L Sodium thiosulfate, 
pH ≤ 2 with HCl; 
4 °C, dark 

7 days to 
extraction + 
14 days from 
extraction to 
analysis 

Volatiles (VOCs) EPA 524.2 (4.1) 0.5 µg/L G (T) 40 mL 
dup 

Ascorbic acid, HCl 
pH <2, 4 °C 

14 days 

Semi-volatiles EPA 525.2 (2.0) Compound 
dependent 
(µg/L) 

G (T, 
Am) 

1 L dup Sodium sulfite, HCl 
to pH <2, 4 °C 

14 days to 
extraction + 
30 days from 
collection to 
analysis 

Haloacetic acids 
and Dalapon 

EPA 552.3 (1.0) 1.0 – 25.0 
µg/L 

G (T, 
Am) 

50 mL Ammonium 
chloride, store ≤ 
6 °C 

14 days to 
extraction + 
21 days from 
extraction to 
analysis 
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Sample Collection and Holding Time Requirements – Non-Drinking Water Analysis 
 

NON DRINKING WATER ANALYSIS: 

PARAMETER ANALYTICAL 
METHODa

 

METHOD 
REPORTING 

LEVELb
 

SPL 
CONTc

 

MIN 
SPL 
SIZEd

 

PRESERVATIONe
 MAXIMUM 

HOLDING 
TIMEf

 

 
NONMETALS 

Chloride SM 4500 Cl D 
(20th) 

5.0 mg/L P, G, 
FP 

100 mL None 28 days 

Cyanide, total and 
amenable to 
chlorination 

EPA 335.4 (1.0) 0.02 mg/L P, G, 
FP 

500 mL ≤6 °C, ascorbic acid 
if chlorinated, NaOH 
pH > 12 

14 days 
unless 
sulfide 
present then 
24 hours. 
Remove 
sulfide 
before 
adding 
NaOH, then 
14 days is 
applicable 

Fluoride SM 4500 F-C 
(On-line version, 
1997) 

0.10 mg/L P only 300 mL None 28 days 

pH SM 4500-H B 
(20th) 

0.1 SU P, G, 
FP 

50 mL None Immediately 

 
METALS 

Aluminum EPA 200.7 (4.4) 0.50 mg/L P, G, 
FP 

1 L HNO3 pH < 2 6 months 

Antimony EPA 200.8 (2.2) 0.0050 mg/L P, G, 
FP 

1 L HNO3 pH < 2 6 months 

Arsenic EPA 200.8 (2.2) 0.010 mg/L P, G, 
FP 

1 L HNO3 pH < 2 6 months 

Barium EPA 200.7 (4.4) 0.10 mg/L P, G, 
FP 

1 L HNO3 pH < 2 6 months 

Beryllium EPA 200.8 (2.2) 0.00050 mg/L P, G, 
FP 

1 L HNO3 pH < 2 6 months 

Boron EPA 200.7 (4.4) 0.10 mg/L P, G, 
PFTE 

1 L HNO3 pH < 2 6 months 

Cadmium EPA 200.8 (2.2) 0.0010 mg/L P, G, 
FP 

1 L HNO3 pH < 2 6 months 

Calcium EPA 200.7 (4.4) 1.0 mg/L P, G, 1 L HNO3 pH < 2 6 months 
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NON DRINKING WATER ANALYSIS: 

PARAMETER ANALYTICAL 
METHODa

 

METHOD 
REPORTING 

LEVELb
 

SPL 
CONTc

 

MIN 
SPL 
SIZEd

 

PRESERVATIONe
 MAXIMUM 

HOLDING 
TIMEf

 

   FP    

Chromium, 
hexavalent 

SM 3500 Cr D 
(19th) 

0.020 mg/L P, G, 
FP 

1 L ≤6 °C, pH 9.3 - 9.7 24 hoursf
 

Chromium, total EPA 200.7 (4.4) 0.010 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Cobalt EPA 200.7 (4.4) 0.010 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Copper EPA 200.7 (4.4) 0.010 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Iron EPA 200.7 (4.4) 0.10 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Lead EPA 200.8 (2.2) 0.0050 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Magnesium EPA 200.7 (4.4) 1.0 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Molybdenum EPA 200.7 (4.4) 0.010 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Manganese EPA 200.7 (4.4) 0.050 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Mercury SM 3112B (19th) 0.00020 mg/L P, G, 
FP 

1 L HNO3   pH < 2 28 days 

Nickel EPA 200.7 (4.4) 0.10 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Potassium EPA 200.7 (4.4) 0.50 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Selenium EPA 200.8 (2.2) 0.0050 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Silver EPA 200.8 (2.2) 0.0010 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Sodium EPA 200.7 (4.4) 1.0 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Strontium EPA 200.7 (4.4) 0.10 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Thallium EPA 200.8 (2.2) 0.0020 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Tin EPA 200.7 (4.4) 5.0 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 
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NON DRINKING WATER ANALYSIS: 

PARAMETER ANALYTICAL 
METHODa

 

METHOD 
REPORTING 

LEVELb
 

SPL 
CONTc

 

MIN 
SPL 
SIZEd

 

PRESERVATIONe
 MAXIMUM 

HOLDING 
TIMEf

 

Vanadium EPA 200.7 (4.4) 0.050 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

Zinc EPA 200.7 (4.4) 0.050 mg/L P, G, 
FP 

1 L HNO3   pH < 2 6 months 

 
ORGANIC COMPOUNDS 

EDB & DBCP EPA 504.1 (1.1) 0.050 µg/L G (T) 1 L Sodium thiosulfate if 
chlorinated, ≤6 °C 

14 days 

Carbamates EPA 531.1 (3.1) 
EPA 531.2 (1.0) 

1.0 µg/L G (T) 60 mL 
dup 

Sodium thiosulfate if 
chlorinated, 
monochloroacetic 
acid pH < 3, ≤6 °C 

28 days 

Herbicides EPA 515.1 (4.0) 0.25 - 0.50 
µg/L 

G (T, 
Am) 

1 L Sodium thiosulfate if 
chlorinated, ≤6 °C, 
dark 

14 days to 
extraction + 
28 days from 
extraction to 
analysis 

EPA 515.4 (1.0) 0.25 - 0.50 
µg/L 

G (T, 
Am) 

1 L Sodium thiosulfite, 
4 °C, dark; extracts 
stored ≤ 0 °C 

14 days to 
extraction + 
21 days from 
extraction to 
analysis 

Chlorinated 
pesticides 

EPA 508.1 (2.0) 
EPA 505 (2.1) 

0.05 - 2.0 µg/L G (T) 1 L Sodium thiosulfate, 
pH ≤ 2 with HCl, 
4 °C, dark 

7 days to 
extraction + 
14 days from 
extraction to 
analysis 

Volatiles (VOCs) EPA 524.2 (4.1) 0.5 µg/L G (T) 40 mL 
dup 

Ascorbic acid, HCl 
pH <2, 4 °C 

14 days 

Semi-volatiles EPA 525.2 (2.0) Compound 
dependent 
(µg/L) 

G (T, 
Am) 

1 L dup Sodium sulfite, HCl 
to pH <2, 4 °C 

14 days to 
extraction + 
30 days from 
collection to 
analysis 
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Sample Collection and Holding Time Requirements – Footnotes 

A. Analytical Method 

References: EPA is the United States Environmental Protection Agency. 
EPA methods are found in: 

• Methods for the Chemical Analysis of Water and Wastes (MCAWW), EPA-600/4- 
79-020, March 1983; 

• Methods for the Determination of Metals in Environmental Samples - Supplement I, 
EPA-600/R-94-111, May 1994; 

• Methods for the Determination of Inorganic Substances in Environmental Samples, 
EPA-600/R-93-100, August 1993; 

• Methods for the Determination of Organic Compounds in Drinking Water, EPA- 
600/4-88-039, December 1988, Revised July 1991, Supplement I, 1990, Supplement 
II, 1992 and Supplement III, 1995; 

• 40Code of Federal Regulations, Part 136, Appendix A 
• Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 

Third Edition including Updates I, II A&B and III. 
• SM refers to methods referenced in Standard Methods for the Examination of Water 

and Wastewater, 19th Edition, 1995, or 20th Edition, 1998, APHA, AWWA, & 
WEF. 

B. Method Reporting Level 

This is the Arizona State Public Health Laboratory determined value, which represents the 
optimum value obtainable from a sample with no matrix interferences. It is the amount of an 
analyte above the method detection limit level (MDL) that can be reported with sufficient 
precision and accuracy. 

C. Sample Container (SPL CONT) 

• P = polyethylene or equivalent 
• G = glass 
• Q = quartz 
• PFTE = Teflon7 
• G (T) = glass with either Teflon7-lined cap or Teflon7-faced septa 
• G (Am) = glass, amber colored 
• G (S) = glass, amber colored, silanized 
• P (am) = amber PVC high density 
• FP = fluoropolymer (PFTE; Teflon) or other fluoropolymer containers 

D. Minimum Sample Size Recommended (MIN SPL SIZE) 

Represents the minimum recommended amount of sample to be collected in either milliliters 
(mL) or grams (g) necessary to perform an individual test. However if several tests are to be 
performed on the sample, the minimum sample amount necessary is not additive. Contact  
the Lab for further information. DUP = collect duplicate containers. 

E. Preservation 
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The information listed is transcribed from 40 CFR Parts 136 & 141: 

• 4 °C = transport on ice (use of blue ice is discouraged), then refrigerated between 2- 
6 degrees C in the lab until analysis. 

• ≤6 °C = transport on ice (use of blue ice is discouraged), then refrigerated less than 
6 degrees C in the lab until analysis; do not freeze sample unless method specifies 
that this is acceptable. 

• NaOH = sodium hydroxide 
• H2SO4 = sulfuric acid 
• HNO3 = nitric acid 
• HCl = hydrochloric acid 

Note:   For the collection and preservation of a sample for tests that are not listed, the use of 
a glass container with a Teflon7-lined cap is generally recommended in addition to chilled 
transport, refrigerated storage, and analysis as soon as possible. 

F. Maximum Holding Time 

The times listed are transcribed from 40 CFR Parts 136 & 141: 

• Hexavalent Chromium: To achieve the 28-day holding time, use the ammonium 
sulfate buffer solution specified in EPA Method 218.6. The allowance in this 
footnote supersedes preservation and holding time requirements in the approved 
hexavalent chromium methods, unless this supersession would compromise the 
measurement, in which case requirements in the method must be followed. 
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Cyanide 

Cyanide (CN) is a potent and rapidly acting toxic agent which prevents tissues from utilizing oxygen 
(hypoxia). 

 
Collection 

 
A clean glass or polyethylene (or equivalent) container is used for sample collection. The sample size 
is 500 mL. The water sample is collected and transported at 4 °C. Ascorbic acid is added if 
chlorinated. Sodium hydroxide solution is added to adjust the pH > 12. The sample holding time is 
14 days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method reporting level is 0.02 mg/L. The submitting agency may be notified of results via 
telephone, fax or e-mail once results are confirmed. A final report containing all sample results will 
be sent by mail. 
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Fluoride 

Fluoride, the 13th most abundant element on the earth’s crust, it is a chemical ion of the element 
fluorine. Fluoride is ubiquitous in our environment and is found in soil, water, foods, and several 
minerals. 

 
Fluoride is determined potentiometrically using a fluoride ion-selective electrode. Automated analysis 
can be performed by using an automated ion analysis system consisting of PC-based software, 
interface module, pumps, and auto-sampler system. TISAB (Total Ionic Strength Adjustment  
Buffer) is added to each sample and standard to provide a nearly uniform ionic strength  
background, adjust pH, and break up fluoride complexes, allowing the electrode to measure fluoride 
concentration. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 300 
mL. The water sample has no preservation. The sample holding time is 28 days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 0.1 – 6.0 mg/L. The method reporting level is 0.1 mg/L. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 
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Chlorite 

A 200 µL volume of sample is introduced into an ion chromatograph (IC). Bromate and chlorite are 
separated and measured using a system comprised of an ion chromatograph, pump, sample injection 
valve, guard column, analytical column, suppressor device, and conductivity detector. 

 
Collection 

 
A clean polyethylene (or equivalent) or opaque glass container is used for sample collection. The 
sample size is a minimum of 100 mL. The water sample is preserved with 50 mg/L EDA. The water 
samples are stored at 4 °C ± 2 °C. The sample holding time is 14 days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 20 – 200 µg/L. The method reporting level is 20 µg/L. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 
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Bromate 

A 200 µL volume of sample is introduced into an ion chromatograph (IC). Bromate and chlorite are 
separated and measured using a system comprised of an ion chromatograph, pump, sample injection 
valve, guard column, analytical column, suppressor device, and conductivity detector. 

 
Collection 

 
A clean polyethylene (or equivalent) or opaque glass container is used for sample collection. The 
sample size is a minimum of 100 mL. The water sample is preserved with 50 mg/L EDA. The water 
samples are stored at 4 °C ± 2 °C. The sample holding time is 28 days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 5.0 – 50 µg/L. The method reporting level is 5.0 µg/L. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 
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Antimony 

Antimony is the 62nd most abundant element on the earth’s crust and is a chemical metalloid. The 
largest applications for metallic antimony are as alloying material for lead and tin and for lead 
antimony plates in lead-acid batteries. 

 
Antimony and many of its compounds are toxic, and the effects of antimony poisoning are similar 
to arsenic poisoning. The toxicity of antimony is by far lower than that of arsenic; this might be 
caused by the significant differences of uptake, metabolism and excretion between arsenic and 
antimony. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 2-50 µg/L. The method reporting level is 5.0 µg/L. The submitting 
agency may be notified of results via telephone, fax or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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Arsenic 

Arsenic is the 53rd most abundant element on the earth’s crust and is a chemical metalloid. The 
largest applications for metallic arsenic are as alloying material for lead in lead-acid batteries. 

 
Arsenic and many of its compounds are toxic. Inhalation, ingestion, or dermal exposure of workers 
to inorganic arsenic has reportedly caused peripheral nerve inflammation (neuritis) and degeneration 
(neuropathy), reduced peripheral circulation, anemia, increased mortality due to cardiovascular 
failure, and cancer of the skin, lungs, and lymphatic system. The OSHA Permissible Exposure Limit 
for arsenic is 10 micrograms/cubic meter of air. Arsenic is considered an occupational carcinogen. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 2-50 µg/L. The method reporting level is 5.0 µg/L. The submitting 
agency may be notified of results via telephone, fax or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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Barium 

Barium is the 15th most abundant element on the earth’s crust. Barium is a lustrous, machinable  
metal which exists in nature only in ores containing mixtures of elements. It is used in making a wide 
variety of electronic components, in metal alloys, bleaches, dyes, fireworks, ceramics and glass. 

 
Barium is determined by introducing the sample solution via pneumatic nebulization into a plasma 
where energy transfer processes cause desolvation, atomization, and ionization. The ions are 
extracted from the plasma through a differentially pumped vacuum interface and separated based on 
their mass-to-charge ratio by a quadrupole mass spectrometer. The ions transmitted through the 
quadrupole are detected by an electron multiplier detector and the ion information processed by a 
data handling system. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 2-50 µg/L. The method reporting level is 5.0 µg/L. The submitting 
agency may be notified of results via telephone, fax or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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Beryllium 

Beryllium is the 48th most abundant element on the earth’s crust. 
 
Inhalation of beryllium may result in rhinitis, tracheobronchitis, pneumonitis, and death due to 
pulmonary edema or heart failure. Beryllium has been associated with damage to the kidney, liver, 
spleen and heart, and an increased incidence of lung cancer. 

 
Beryllium is determined by introducing the sample solution via pneumatic nebulization into a plasma 
where energy transfer processes cause desolvation, atomization, and ionization. The ions are 
extracted from the plasma through a differentially pumped vacuum interface and separated based on 
their mass-to-charge ratio by a quadrupole mass spectrometer. The ions transmitted through the 
quadrupole are detected by an electron multiplier detector and the ion information processed by a 
data handling system. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 0.5-10 µg/L. The method reporting level is 0.5 µg /L. The submitting 
agency may be notified of results via telephone, fax or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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Cadmium 

Cadmium is the 64th most abundant element on the earth’s crust. 
 
Cadmium is determined by introducing the sample solution via pneumatic nebulization into a  
plasma where energy transfer processes cause desolvation, atomization, and ionization. The ions are 
extracted from the plasma through a differentially pumped vacuum interface and separated based on 
their mass-to-charge ratio by a quadrupole mass spectrometer. The ions transmitted through the 
quadrupole are detected by an electron multiplier detector and the ion information processed by a 
data handling system. 

 
Cadmium dust may cause irritation of the nose and throat, cough, chest pain, sweating, chills, 
shortness of breath, and weakness. Repeated exposure may cause loss of the sense of smell, 
ulceration of the nose, shortness of breath, kidney damage, and mild anemia. An increased incidence 
of prostate cancer in men has been reported. The OSHA PEL for cadmium is 5.0 micrograms/cubic 
meter of air. Cadmium is considered an occupational carcinogen. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 0.5-10 µg/L. The method reporting level is 0.5 µg/L. The submitting 
agency may be notified of results via telephone, fax or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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Chromium 

Chromium is the 23rd most abundant element on the earth’s crust. 
 
Chromium metal and divalent and trivalent compounds have been associated with dermatitis and 
allergic skin reaction. The compounds may cause skin ulceration, ulceration in the mucus 
membranes, and perforations of the nasal septum. Adverse effects on pulmonary functions, 
including hypersensitivity, have been reported. 

 
Chromium is determined by introducing the sample solution via pneumatic nebulization into plasma 
where energy transfer processes cause desolvation, atomization, and ionization. The ions are 
extracted from the plasma through a differentially pumped vacuum interface and separated based on 
their mass-to-charge ratio by a quadrupole mass spectrometer. The ions transmitted through the 
quadrupole are detected by an electron multiplier detector and the ion information processed by a 
data handling system.  

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 2-50 µg/L. The method reporting level is 10.0 µg/L. The submitting 
agency may be notified of results via telephone, fax or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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Mercury 

Mercury is the 66th most abundant element on the earth’s crust. Mercury is a naturally occurring 
element that is found in air, water, and soil. It exists in several forms: elemental or metallic mercury, 
inorganic mercury compounds, and organic mercury compounds. Elemental or metallic mercury is a 
shiny, silver-white metal and is liquid at room temperature. If heated, it is a colorless, odorless gas. 

 
Exposures to mercury can affect the human nervous system and harm the brain, heart, kidneys, 
lungs, and immune system. The most common way we are exposed to mercury is by eating fish or 
shellfish that are contaminated with mercury. 

 
Mercury is determined by oxidation, purge and trap, desorption and cold vapor atomic fluorescence 
spectrometry. Mercury in the sample is oxidized to Hg(II) with bromine monochloride (BrCl) 
solution. After oxidation, the sample is sequentially reduced with hydroxylamine hydrochloride 
(NH2OC∙HCl) to destroy the free halogens, and then reduced with stannous chloride (SnCl2) to 
convert Hg(II) to Hg(0). The Hg(0) is separated from solution by vapor/liquid separation and 
collected onto a gold trap. The Hg is thermally desorbed and carried by an argon gas stream to a 
second gold (analytical) trap. The released Hg from the analytical trap is carried into the cell of a 
CVAFS for detection. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved by adding 5 mL/L of BrCl solution to the sample bottle. The 
sample holding time is 28 days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 0.5 – 100 ng/L. The method reporting level is 0.5 ng/L. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 
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Selenium 

Selenium is the 67th   most abundant element on the earth’s crust. Selenium is a metalloid. It is 
essential for life in trace amounts. 

 
Selenium is determined by introducing the sample solution via pneumatic nebulization into a plasma 
where energy transfer processes cause desolvation, atomization, and ionization. The ions are 
extracted from the plasma through a differentially pumped vacuum interface and separated based on 
their mass-to-charge ratio by a quadrupole mass spectrometer. The ions transmitted through the 
quadrupole are detected by an electron multiplier detector and the ion information processed by a 
data handling system. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 2-50 µg/L. The method reporting level is 5.0 µg/L. The submitting 
agency may be notified of results via telephone, fax or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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Thallium 

Thallium is the 60th most abundant element on the earth’s crust. 
 
Thallium and its compounds are extremely toxic, and should be handled with great care. There are 
numerous recorded cases of fatal thallium poisoning. Contact with skin is dangerous, and adequate 
ventilation should be provided when melting this metal. Thallium (I) compounds have a high 
aqueous solubility and are readily absorbed through the skin. Exposure by inhalation should not 
exceed 0.1 mg per cubic meter in an 8-hour time-weighted average (40-hour work week). Thallium 
will readily absorb through the skin and care should be taken to avoid this route of exposure as 
cutaneous absorption can exceed the absorbed dose received by inhalation at the PEL. Thallium is a 
suspected human carcinogen. 

 
Thallium is determined by introducing the sample solution via pneumatic nebulization into a plasma 
where energy transfer processes cause desolvation, atomization, and ionization. The ions are 
extracted from the plasma through a differentially pumped vacuum interface and separated based on 
their mass-to-charge ratio by a quadrupole mass spectrometer. The ions transmitted through the 
quadrupole are detected by an electron multiplier detector and the ion information processed by a 
data handling system. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 0.5-10 µg/L. The method reporting level is 1.0 µg/L. The submitting 
agency may be notified of results via telephone, fax or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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Lead 

Lead is the 38th most abundant element on the earth’s crust. 
 
Inhalation or ingestion of inorganic lead has reportedly caused peripheral neuropathy with paralysis 
of the muscles of the wrists and ankles, encephalopathy, anemia due to decreased red blood cell life 
and impaired heme synthesis, kidney damage and adverse effects on the reproductive systems of 
males and females. 

 
Lead is determined by introducing the sample solution via pneumatic nebulization into a plasma 
where energy transfer processes cause desolvation, atomization, and ionization. The ions are 
extracted from the plasma through a differentially pumped vacuum interface and separated based on 
their mass-to-charge ratio by a quadrupole mass spectrometer. The ions transmitted through the 
quadrupole are detected by an electron multiplier detector and the ion information processed by a 
data handling system. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 2-50 µg/L. The method reporting level is 5.0 µg/L. The submitting 
agency may be notified of results via telephone, fax or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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Copper 

Copper is the 27th most abundant element on the earth’s crust. Copper is a malleable metal used for 
wires and coins throughout the world. 

 
Copper is determined by introducing the sample solution via pneumatic nebulization into a plasma 
where energy transfer processes cause desolvation, atomization, and ionization. The ions are 
extracted from the plasma through a differentially pumped vacuum interface and separated based on 
their mass-to-charge ratio by a quadrupole mass spectrometer. The ions transmitted through the 
quadrupole are detected by an electron multiplier detector and the ion information processed by a 
data handling system. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 2-50 µg/L. The method reporting level is 10.0 µg/L. The submitting 
agency may be notified of results via telephone, fax or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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pH 

pH is defined as the negative logarithm of the hydrogen ion activity. 
 
The pH of a sample is determined electrometrically using a combination electrode. Automated 
analysis is performed by an ion analysis system consisting of PC-based software, interface module, 
pumps, and auto-sampler system. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 50 
mL. The water sample has no preservation. The sample holding time is immediately. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method reporting level is 0.1 (standard pH unit). The submitting agency may be notified of 
results via telephone, fax or e-mail once results are confirmed. A final report containing all sample 
results will be sent by mail. 
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Calcium 

Calcium is the 5th most abundant element on the earth’s crust. 
 
The samples are nebulized and the aerosol that is produced is transported to the plasma torch where 
excitation occurs. Characteristic atomic line emission spectra are produced by the radio frequency 
inductively coupled plasma. The spectra are dispersed by a grating spectrometer. Detectors monitor 
the intensities of the lines. The resulting photocurrents are processed and controlled by a computer 
system that translates the instrument output into concentration values. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample has no preservation. The sample holding time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 1.0 – 100.0 mg/L. The method reporting level is 1.0 mg/L. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 
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Sodium 

Sodium is the 6th most abundant element on the earth’s crust. 
 
The samples are nebulized and the aerosol that is produced is transported to the plasma torch where 
excitation occurs. Characteristic atomic line emission spectra are produced by the radio frequency 
inductively coupled plasma. The spectra are dispersed by a grating spectrometer. Detectors monitor 
the intensities of the lines. The resulting photocurrents are processed and controlled by a computer 
system that translates the instrument output into concentration values. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 1.0 – 100.0 mg/L. The method reporting level is 1.0 mg/L. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 
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Turbidity 

Turbidity is a measure of water clarity, how much the material suspended in water decreases the 
passage of light through the water. Suspended materials include soil particles (clay, silt, and sand), 
algae, plankton, microbes, and other substances. These materials are typically in the size range of 
0.004 mm (clay) to 1.0 mm (sand). Turbidity can affect the color of the water. 

 
This method is applicable to drinking, surface and saline waters. The method is based upon a 
comparison of the intensity of light scattered by the sample with the intensity of light scattered by a 
standard reference suspension. The higher the intensity of scattered light, the higher the turbidity. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 100 
mL. The water sample has no preservation. The sample holding time is 28 days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The linear working range of the Monitek turbidity meter is from 0 to 40 nephelometric turbidity 
units (NTU). The linear working range of the Orion AQ4500 is from 0 to 1000 NTU. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 
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SECONDARY CONTAMINANTS: NONMETALS 

Chloride 

Chlorine is the 22nd most abundant element on the earth’s crust. Chloride is a chemical ion of the 
element chlorine. Chloride is ubiquitous in our environment and is found in soil, water, foods, and 
several minerals. 

 
Chloride is determined by potentiometric titration using an ion selective chloride electrode and a 
double junction reference electrode. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 100 
mL. The water sample has no preservation. The sample holding time is 28 days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range lower limit is 1.0 mg/L. No upper limit has been established. The 
method reporting level is 1.0 mg/L. The submitting agency may be notified of results via telephone, 
fax or e-mail once results are confirmed. A final report containing all sample results will be sent by 
mail. 
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SECONDARY CONTAMINANTS: METALS 

Aluminum 

Aluminum is the 3rd most abundant element on the earth’s crust; it is a chemical ion of the element 
fluorine. Aluminum is ubiquitous in our environment and is found in soil, water, foods, and several 
minerals. 

 
The samples are nebulized and the aerosol that is produced is transported to the plasma torch where 
excitation occurs. Characteristic atomic line emission spectra are produced by the radio frequency 
inductively coupled plasma. The spectra are dispersed by a grating spectrometer. Detectors monitor 
the intensities of the lines. The resulting photocurrents are processed and controlled by a computer 
system that translates the instrument output into concentration values. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 0.1 – 3.0 mg/L. The method reporting level is 0.1 mg/L. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 
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Iron 

Iron is the 4th most abundant element on the earth’s crust. Iron is ubiquitous in our environment 
and is found in soil, water, foods, and several minerals. 

 
The samples are nebulized and the aerosol that is produced is transported to the plasma torch where 
excitation occurs. Characteristic atomic line emission spectra are produced by the radio frequency 
inductively coupled plasma. The spectra are dispersed by a grating spectrometer. Detectors monitor 
the intensities of the lines. The resulting photocurrents are processed and controlled by a computer 
system that translates the instrument output into concentration values. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 0.05 – 3.0 mg/L. The method reporting level is 0.05 mg/L. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 
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Manganese 

Manganese is the 13th most abundant element on the earth’s crust. Manganese is used principally in 
the manufacture of iron and steel alloys. 

 
Although manganese is an essential nutrient at low doses, chronic exposure to high doses may be 
harmful. There is substantial data supporting the neurological effects of inhaled manganese in both 
humans and animals, however, there is little data to support the association between oral exposure 
and manganese and toxic effects. 

 
The samples are nebulized and the aerosol that is produced is transported to the plasma torch where 
excitation occurs. Characteristic atomic line emission spectra are produced by the radio frequency 
inductively coupled plasma. The spectra are dispersed by a grating spectrometer. Detectors monitor 
the intensities of the lines. The resulting photocurrents are processed and controlled by a computer 
system that translates the instrument output into concentration values. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 0.05 – 3.0 mg/L. The method reporting level is 0.05 mg/L. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 
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Silver 

Silver is the 65th most abundant element on the earth’s crust. Silver is used for monetary purposes, in 
the film industry, in the electronics industry and in the jeweler industry; just to name a few. 

 
The samples are nebulized and the aerosol that is produced is transported to the plasma torch where 
excitation occurs. Characteristic atomic line emission spectra are produced by the radio frequency 
inductively coupled plasma. The spectra are dispersed by a grating spectrometer. Detectors monitor 
the intensities of the lines. The resulting photocurrents are processed and controlled by a computer 
system that translates the instrument output into concentration values. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 0.5 – 10.0 µg/L. The method reporting level is 1.0 µg/L. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 

 



 

53 

Arizona State Public Health Laboratory 

Zinc 

Zinc is the 26th most abundant element on the earth’s crust. Zinc is ubiquitous in the environment 
and occurs in the earth’s crust. Zinc metal is not found freely in nature; rather it occurs as various 
minerals such as sphalerite (zinc sulfide), smithsonite (zinc carbonate), and zincite (zinc oxide). Fifty- 
five zinc containing minerals are known to exist. 

 
The samples are nebulized and the aerosol that is produced is transported to the plasma torch where 
excitation occurs. Characteristic atomic line emission spectra are produced by the radio frequency 
inductively coupled plasma. The spectra are dispersed by a grating spectrometer. Detectors monitor 
the intensities of the lines. The resulting photocurrents are processed and controlled by a computer 
system that translates the instrument output into concentration values. 

 
Collection 

 
A clean polyethylene (or equivalent) container is used for sample collection. The sample size is 1 
liter. The water sample is preserved with nitric acid with the pH adjusted to <2. The sample holding 
time is 6 months. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 0.05 – 3.0 mg/L. The method reporting level is 0.05 mg/L. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 
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REGULATED & UNREGULATED ORGANIC COMPOUNDS: 

Ethylene Dibromide (EDB) & Dibromochloropropane (DBCP) 

EPA has found EDB to potentially cause a variety of acute health effects, including damage to the 
liver, stomach, and adrenal cortex along with significant reproductive system toxicity, particularly the 
testes. Drinking water levels which are considered “safe” for short-term exposures: For a 10-kg (22 
lb.) child consuming 1 liter of water per day, a one-day exposure of 0.008 mg/L or a ten-day 
exposure to 0.008 mg/L. 

 
EDB is mainly used (83% of all use) as a scavenger for lead in anti-knock gasoline mixtures, 
particularly in aviation fuel. EDB may also be used as a solvent for resins, gums, and waxes; in 
waterproofing preparations; as a chemical intermediate in the synthesis of dyes and pharmaceuticals; 
and as a fumigant, insecticide, and nematocide for grains and fruit. 

 
An aliquot of sample is extracted with 3 mL of hexane. Three µL of the extract is then injected into 
a gas chromatograph equipped with an electron capture detector for separation and analysis. 

 
Collection 

 
A clean amber glass 60-mL bottle with Teflon-lined screw cap is used for sample collection. The 
sample size is 60 mL. The water sample has no preservation. The sample is maintained at 4 °C ± 
2 °C. The sample must be extracted within 14 days of collection. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method reporting level for EDB is 0.010 µg/L. The method reporting level for DBCP is 
0.020 µg/L. The submitting agency may be notified of results via telephone, fax or e-mail once 
results are confirmed. A final report containing all sample results will be sent by mail. 
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Carbamates 

Carbamate insecticides, used to kill or control insects, are made from carbamic acid. There are many 
forms of carbamates, each different in the way they work and in their poisonous effects. Carbamates 
break down in the environment within weeks or months. Carbamates are used as sprays or baits to 
kill insects by affecting their brains and nervous systems. They are used on crops and in the home to 
kill cockroaches, ants, fleas, crickets, aphids, scale, whitefly, lace bugs and mealy bugs. Some 
carbamates control mosquitoes. Some carbamates have been found in groundwater at levels high 
enough to cause concern. 

 
Carbamates are separated using gradient elution chromatography. After elution from the HPLC 
column the analytes are hydrolyzed with 0.05 N sodium hydroxide (NaOH) at 100 °C. The 
methylamine formed during hydrolysis is reacted with o-phthalaldehyde (OPA) and 2- 
dimethylaminoethanethiol to form a highly fluorescent derivative which is detected by a 
fluorescence detector. 

 
Collection 

 
Water samples must be collected in 60 mL glass containers which contain 1.5 mL of CHLORAC 
preservation solution. The water samples are stored at 4 °C ± 2 °C. The sample holding time is 28 
days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 1.0 – 25 µg/L. The method reporting level is 1.0 µg/L. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 
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Chlorphenoxy Acid Herbicides 

Herbicides are chemicals used to manipulate or control undesirable vegetation. The most frequent 
application of herbicides occurs in row-crop farming, where they are applied before or during 
planting to maximize crop productivity by minimizing other vegetation. They also may be applied to 
crops in the fall, to improve harvesting. 

 
Herbicides can act by inhibiting cell division, photosynthesis, or amino acid production or by 
mimicking natural hormones. 

 
The sample is hydrolyzed, washed, and acidified. The chlorinated acids are then extracted with 
methyl tertiary butyl ether (MTBE). The acids are converted to methyl esters. Identification of the 
esters is made by selective gas chromatographic separations. Detection and measurement are 
accomplished by electron capture detector. 

 
Collection 

 
A clean glass container is used for sample collection. The sample size is 300 mL. The water sample 
has no preservation. The water samples are stored at 4 °C ± 2 °C. The sample holding time is 28 
days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is variable depending on the herbicide. The method reporting level is 
0.5 µg/L. The submitting agency may be notified of results via telephone, fax or e-mail once results 
are confirmed. A final report containing all sample results will be sent by mail. 
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Volatile Organic Compounds (VOCs) 

Volatile Organic Compounds (VOCs) are a broad category of chemicals which include many toxic 
industrial compounds. 

 
An inert gas is bubbled through a 5 mL water sample. The volatile organic compounds are driven 
from the aqueous solution onto an adsorbent trap maintained at slightly above ambient temperature. 
The trap is rapidly heated and the VOCs are desorbed and detected by a mass selective detector. 

 
Collection 

 
A clean amber 40-mL glass container is used for sample collection. Sample collectors are required to 
submit a minimum of 3 vials per sample. The water sample is preserved with ascorbic acid. The 
water samples are stored at 4 °C ± 2 °C. The sample holding time is 14 days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 0.5 – 50 µg/L. The method reporting level is 0.5 µg/L. The 
submitting agency may be notified of results via telephone, fax or e-mail once results are confirmed. 
A final report containing all sample results will be sent by mail. 
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Semi-Volatile Organic Compounds 

Organic compounds are extracted from a water sample by passing 1 liter of sample through a solid 
matrix containing a chemically bonded C-18 organic phase. The organic compounds are eluted off 
the solid phase using small quantities of ethyl acetate and methylene chloride. The extract is 
concentrated by evaporation, and analysis is performed by gas chromatography/mass spectrometry. 

 
Collection 

 
A clean amber 1 L glass container is used for sample collection. The non-chlorinated water sample is 
preserved with sufficient quantity of 6N HCl to the sample to ensure that the pH is <2. The water 
samples are stored at 4 °C ± 2 °C. The samples must be extracted within 14 days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is variable. The method reporting level is variable. The submitting 
agency may be notified of results via telephone, fax or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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Haloacetic Acids and Dalapon 

Disinfection byproducts are formed when disinfectants used in a water treatment react with bromide 
and/or natural organic matter (e.g., decaying vegetation) present in the source water. Different 
disinfectants produce different types or amounts of disinfection byproducts. Disinfection   
byproducts for which regulations have been established have been identified in drinking water, 
including trihalomethanes, haloacetic acids, bromate, and chlorite. 

 
In this analysis, the sample is adjusted to pH≤0.5 and salted with Na2SO4. It is extracted with exactly 
4 mL of MTBE containing an internal standard. The MTBE phase is removed and methylated with 
acidic methanol by heating for 2 hours in a block heater. The excess methanol is removed by adding 
Na2SO4 solution and then discarding most of the aqueous phase. The remaining aqueous phase is 
neutralized with NaHCO3 and the MTBE phase containing HAA ester is removed for analysis by 
capillary gas chromatography using an electron capture detector. 

 
Collection 

 
A clean amber 50-mL glass container with Teflon lined screw cap is used for sample collection. The 
non-chlorinated water sample is not preserved. The water samples are stored at below 6 °C. The 
sample holding time is 14 days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is 1.0 – 25 µg/L. The method reporting level is 1 mg/L. The submitting 
agency may be notified of results via telephone, fax or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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Organochloride Pesticides 

Organochloride (OC) pesticides were used to control insects. Many of the OC pesticides are now 
banned. The OC pesticides are readily absorbed through the skin. 

 
A 35 milliliter sample is extracted with a 2 milliliter aliquot of hexane. A portion of the extract is 
injected into a gas chromatograph equipped with an electron capture detector. 

 
Collection 

 
A clean amber 1 L glass container is used for sample collection. The water sample is not preserved. 
The water samples are stored at 4 °C ± 2 °C. The sample holding time is 7 days from the time of 
collection to extraction if heptachlor is to be reported; otherwise the samples must be extracted 
within 14 days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is variable depending on the analyte and the matrix. The submitting 
agency may be notified of results via telephone, fax, or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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Toxaphene and Chlordane 

Toxaphene and chlordane are organochloride (OC) pesticides which were used to control insects. 
Many of the toxaphene and chlordane pesticides are now banned. The toxaphene and chlordane 
pesticides are readily absorbed through the skin. 

 
A 35 milliliter sample is extracted with a 2 milliliter aliquot of hexane. A portion of the extract is 
injected into a gas chromatograph equipped with an electron capture detector. 

 
Collection 

 
A clean amber 1 L glass container is used for sample collection. The water sample is not preserved. 
The water samples are stored at 4 °C ± 2 °C. The sample holding time is 7 days from the time of 
collection to extraction if heptachlor is to be reported; otherwise the samples must be extracted 
within 14 days. 

 
Shipment of Specimens 

 
Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 
Reporting and Interpretation of Results 

 
The method working range is variable depending on the analyte and the matrix. The submitting 
agency may be notified of results via telephone, fax, or e-mail once results are confirmed. A final 
report containing all sample results will be sent by mail. 
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Section 3: Food Emergency Response Network (FERN) 
 
The Food Emergency Response Network (FERN) section is capable of testing food and beverage 
samples for chemical adulterations using methods developed by the Food and Drug Administration 
(FDA) and the United States Department of Agriculture (USDA) Food Safety Inspection Service 
(FSIS). The adulterants tested for may include but are not limited to pesticides, cleaning products, 
narcotics, heavy metals, and poisons. Detailed information regarding sample collection procedures 
for any of the following tests can be obtained in the narrative guidelines that follow. 

 
Please contact the Food Emergency Response Network section laboratory at (602) 542-6120 or 
(602) 542-6112 prior to submitting samples. 
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T-022 Toxin Screen 

This analysis is intended to offer a qualitative examination of a variety of food matrices for the 
presence of potentially toxic materials such as drugs, pesticides, or other contaminants which are 
amenable to analysis by high pressure liquid chromatography mass spectrometry. 

 
Collection 

 
At least 1 g (i.e., thumbnail size) or 1 mL (preferably 10+ mL) of food or beverage is needed for 
analysis. Ideally, perishable samples should be refrigerated or frozen prior to submission. If possible, 
submit the product label which includes the brand name and the lot number. 

 
Shipment of Specimens 

 
Refer to Section 6: Sample Submission Guidelines – FERN for proper specimen shipping instructions. 

 
Reporting and Interpretation of Results 

 
The results of this test are purely qualitative. The assay may confirm the presence of an adulterant 
but not the amount of adulterant present in the sample. The submitting agency will be notified of 
positive results via email or phone once results are confirmed. A final report containing all sample 
results will be sent by mail. 
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CHE.0006 Toxin Screen 

This analysis is intended to offer a qualitative examination of a variety of food matrices for the 
presence of potentially toxic materials such as drugs, pesticides, or other contaminants which are 
amenable to analysis by gas chromatography mass spectrometry. 

 
Collection 

 
At least 4 g (i.e., thumbnail size) or 4 mL (preferably 10+ mL) of sample is required for analysis. 
Ideally, perishable samples should be refrigerated or frozen prior to submission. If possible, submit 
the product label which includes the brand name and the lot number. 

 
Shipment of Specimens 

 
Refer to Section 6: Sample Submission Guidelines – FERN for proper specimen shipping instructions. 

 
Reporting and Interpretation of Results 

The results of this test are purely qualitative. The assay may confirm the presence of an adulterant 
but not the amount of adulterant present in the sample. The submitting agency will be notified of 
positive results via email or phone once results are confirmed. A final report containing all sample 
results will be sent by mail. 
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T-039 Metal Screen 

T-39 is used to screen for a selection of trace metals from liquid, semi-solid, or solid foods. The 
following elements are monitored in the analysis: antimony, arsenic, barium, beryllium, cadmium, 
calcium, chromium, cobalt, copper, iron, lead, lithium, magnesium, manganese, nickel, potassium, 
selenium, sodium, thallium, tin, uranium, vanadium and zinc. 

 
Collection 

 
At least 1.0 g (i.e., thumbnail size) of food and/or 1.0 mL (preferably 10+ mL) of liquid is required 
for analysis. If possible, submit the product label which includes the brand name and the lot 
number. 

 
Shipment of Specimens 

 
Refer to Section 6: Sample Submission Guidelines – FERN for proper specimen shipping instructions. 

 
Reporting and Interpretation of Results 

 
The results of this test are purely qualitative. The assay may confirm the presence of an adulterant 
but not the amount of adulterant present in the sample. The submitting agency will be notified of 
positive results via email or phone once results are confirmed. A final report containing all sample 
results will be sent by mail. 
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Section 4: Sample Submission Guidelines – 
Chemical Emergency Response 

 
The Centers for Disease Control and Prevention (CDC) originally established the Laboratory 
Response Network – Chemical (LRN-C) to respond to chemical exposure events and emergencies 
and have provided instructions on packaging and shipping specimens in the event of such an 
emergency. Submitters should make every effort to follow these instructions when submitting 
samples to the ADHS Laboratory during a chemical exposure event. Please contact the Chemical 
Emergency Response section (602-722-4383) for further instructions and guidance. 

 
Patient samples may also be submitted to the laboratory under non-emergency exposure situations. 
Instructions for both types of scenarios are described below. 

 
Specimen Collection and Labeling 

 Please refer to the Specimen Collection Graphic Instructions (Appendix A) for illustrative 
examples. 

 Refer to the Quick Reference Chart (or the method narrative guidelines) for more 
information on method-specific sample container types and volumes. 

 Any person suspected of exposure during an emergency chemical exposure event situation 
should have a full set of samples collected (blood and urine). If a complete set of samples is 
not obtainable, the submitter should contact the ADHS laboratory. Sample analysis will be 
performed on a case-by-case basis. 

 
Whole blood 

 
• Blood tubes should be vacuum-fill only (unopened), non-gel and not expired. 

• For samples submitted during an emergency chemical exposure event situation (e.g., if the 
exposure agent is not known), a complete set of blood samples should be submitted as described 
below: 

o Collect blood specimens from adults only unless you receive specific instruction from 
ADHS to collect blood from pediatric patients. 

o Use 4-mL or larger tubes, and allow each tube to fill to its stated capacity. 

o Collect three purple-top (EDTA) tubes and one green- or gray-top (heparin) tube. If 
using 3-mL tubes, collect four purple-top tubes. 

o Using indelible ink, mark each purple-top tube of blood in the order collected (e.g., #1, 
#2, #3, #4 [if using 3-mL tubes]). 

• For metals and/or cyanide analysis: 
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o The ideal sample submission would be two or more blood tubes (4-mL or larger). If 
both tests are requested, three tubes (4-mL or larger) should be submitted. A minimum 
of 4 mL should be submitted. 

o If less than the ideal sample volume is able to be submitted, the submitter should contact 
the ADHS laboratory; sample analysis will be performed on a case-by-case basis. 

o Use 4-mL or larger purple-top (EDTA) tubes, and allow each tube to fill to its stated 
capacity. 

o For metals analysis, the order of collection should be marked on each tube (e.g., #1, #2, 
etc.) in indelible ink. 

• For VOCs analysis: 

o The ideal sample submission would be two or more blood tubes (4-mL or larger). A 
minimum of 4 mL should be submitted. 

o If less than the ideal sample volume is able to be submitted, the submitter should contact 
the ADHS laboratory; sample analysis will be performed on a case-by-case basis. 

o Use 4-mL or larger green- or gray-top (heparin) tubes, and allow each tube to fill to its 
stated capacity. 

• Refrigerate blood samples at 5 ± 3 °C until they are submitted to the ADHS laboratory. DO 
NOT FREEZE. 

• For each lot number of blood tubes used for collection, please provide two (2) empty, unopened 
purple-top tubes and/or two (2) empty, unopened green- or gray-top tubes to be used as blanks 
for measuring background contamination. 

 
Urine 

 
• For samples submitted during an emergency chemical exposure event situation (e.g., if the 

exposure agent is not known), 40-60 mL of urine should be collected from potentially exposed 
adults and children. 

• For samples submitted for method-specific analysis, the ideal sample submission would be 40-60 
mL. A minimum of 5 mL is required for each test requested (refer to the method narrative 
guidelines for additional information). 

• If less than the ideal sample volume is able to be submitted, the submitter should contact the 
ADHS Laboratory; sample analysis will be performed on a case-by-case basis. 

• The ideal sample collection container is a screw-cap plastic urine cup with a volume of 50+ mL. 
Do not overfill the container. 

• Freeze specimen as soon as possible or store on dry ice until shipment to the ADHS Laboratory. 
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• If other than “clean catch”, note method of collection on the specimen cup (e.g., obtained by 
catheterization). 

• For each lot number of urine cups used for collection, please provide two (2) empty, unopened 
urine cups to be used as blanks for measuring background contamination. 

 
Labeling Specimens 

 
• Label specimens with labels generated by your facility and follow your facility’s procedures for 

proper specimen labeling. 

• In addition to unique patient identifiers (e.g., medical records number, specimen identification 
number) labels should convey the collector’s initials, date and time of collection so that law 
enforcement officials may trace the specimen to the collector should investigations lead to legal 
action and the collector has to testify that he or she collected the specimen. 

• If you use bar-coded labels, place the labels on blood tubes and urine cups so that when these 
containers are upright, the bar code looks like a ladder. At this time, ADHS does not have the 
ability to read bar-coded labels. If you submit samples with bar codes, please include additional 
identifying information on the specimen label. 

• Maintain a list of names with corresponding specimen identification numbers at the collection 
site so that results can be reported to patients. It is recommended that you record additional data 
for use in the interpretation of results. Additional data may include: time of potential exposure, 
method of urine collection if other than “clean-catch”, indication if sample was collected post- 
mortem, and antidotes or other medical treatments administered prior to sample collection. 

 

Packaging of Specimens 

Packaging consists of the following components: primary receptacles (blood tubes or urine cups), 
secondary packaging (materials used to protect primary receptacles), and outer packaging (e.g., 
polystyrene foam-insulated, corrugated fiberboard shipper). Samples submitted via air transportation 
(such as FedEx, UPS, or USPS) have different packaging requirements than those submitted via 
courier; instructions for both are provided below. 

 
 Note: if the samples to be submitted are tied to a criminal investigation and/or pertain to an  

emergency chemical exposure event situation, special packaging instructions (e.g. use of 
evidence tape) may need to be followed. The Sample Packaging Graphics (Appendix B) 
contains illustrative examples of these instructions. Please contact the ADHS Laboratory for 
additional information. 

 
Samples/Specimens Sent by Air Transportation 

 
Primary Containers 
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• This is detailed in the previous section (Specimen Collection and Labeling). Refer to the Quick 
Reference Chart (or the method narrative guidelines) for more information on method-specific 
sample container types and volumes. 

• Sample containers must be securely sealed and leak-proof. 

• Samples must be properly labeled with patient identifying information. 
 
Secondary Packaging 

 
• To facilitate processing, package all blood tubes from the same patient together. 

• If both blood and urine samples are being submitted from the same patient, they must be 
packaged separately, as they have different temperature requirements. 

• The secondary container must be securely sealed and watertight/leak-proof. 

o Note: The primary OR secondary container must be pressure and temperature capable 
(95 kPa) if air transportation is used. According to 49 CFR 173.199(b), if specimens are 
to be transported by air, either the primary receptacle or the secondary packaging used 
must be capable of withstanding, without leaking, an internal pressure producing a 
pressure differential of not less than 95 kPa (0.95 bar, 14 psi). Verify in advance that the 
manufacturer of either the blood tube or secondary packaging used in your facility is in 
compliance with the pressure differential requirement. 

• Place absorbent material between the blood tubes or urine cups and the first layer of secondary 
packaging. Use enough absorbent material to absorb the entire contents of the blood tubes. 

o Separate each tube of blood collected from other tubes, or wrap tubes to prevent tube- 
to-tube contact. Some ways to do this are to: 

 Pack blood tubes in a gridded box lined with absorbent material. 

 Pack a sealable polystyrene foam container or blood tube shipment sleeve and 
transport tube with individually wrapped tubes. 

o Separate each urine cup from other urine cups, or wrap individual urine cups to prevent 
contact between urine cups. Examples of some ways to do this are to: 

 Pack urine cups in a gridded box lined with absorbent material. 

 Seal individually wrapped urine cups inside a clear, leak-proof biohazard polybag 
equivalent to Saf-T-Pak product STP-701, STP-711 or STP-731. 

• Seal one gridded box or alternative container inside a clear, leak-proof biohazard polybag 
equivalent to Saf-T-Pak product STP-711, STP-731, or STP-741. 

• Place this bag inside a white Tyvek® outer envelope (or equivalent) and seal the opening. An 
example of acceptable material is the Saf-T-Pak Disposable 2-Part Pressure Vessel system (Saf- 
T-Pak product STP-710, STP-730, or STP-740). 
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• A completed itemized list of contents must be placed outside of, or surrounding the secondary 
container. Do not place this paperwork around the primary container as it may be compromised 
if the primary container leaks or is broken. Refer to the Preparing Documentation section for 
further information. 

o Note: An ADHS Clinical Sample Submission Form will satisfy this requirement. 

• Keep any chain-of-custody documents for your files; do not include them with the samples. A 
new chain-of-custody will be started upon receipt of samples by ADHS. 

 
Tertiary/Outer Packaging 

 
• Outer package must be rigid and of good quality (e.g., polystyrene foam-insulated, corrugated 

fiberboard shipper). This may be available from your transfusion service or send-outs 
department. 

• Package the specimen with enough absorbent material for the entire contents as well as 
additional cushioning material to help prevent breakage. 

• Blood and urine samples cannot be shipped together: 

o Package blood samples with cold packs – they must not be allowed to freeze, but must 
maintain a shipping temperature of 1 °C – 10 °C for the duration of transit. 

o Package urine samples using dry ice if possible to ensure that samples freeze and remain 
frozen during shipment. Do not use large chunks of dry ice for shipment because these 
have the potential for shattering urine cups during transport. Add enough dry ice to 
ensure that specimens remain frozen for the duration of transit. 

• Place a UN 3373 label and the words “Biological Substance, Category B” on the front of the 
shipper. 

• For urine samples being shipped on dry ice, place a Class 9/UN 1845 hazard label on the same 
side of the shipper as the UN 3373 marking. Note the weight of dry ice (in kg) that is contained 
in the shipper (1 pound is approximately 0.45 kg). 

• Place your return address in the upper left-hand corner of the shipper top and put ADHS’s 
receiving address in the center (see below). 

• If the shipper will be transported by a commercial air carrier, complete an airway bill. On the 
airway bill, note the proper shipping name and UN number for each hazardous material and 
identify a person responsible for the shipper per IATA packing instruction 650. 

o Full name, complete address and phone number of shipper (responsible person). 

o Full name, complete address and phone number of recipient. 
 
Samples/Specimens Sent by Courier 
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Primary Containers 
 
• This is detailed in the Specimen Collection and Labeling section. Refer to the Quick Reference 

Chart (or the method narrative guidelines) for more information on method-specific sample 
container types and volumes. 

• Sample containers, as well as secondary packaging, must be securely sealed and leak-proof. 

• Samples must be properly labeled with patient identifying information. 
 
Secondary Packaging 

 
• To facilitate processing, package all blood tubes from the same patient together. 

• Place absorbent material between the blood tubes or urine cups and the first layer of secondary 
packaging. Use enough absorbent material to absorb the entire contents of the primary 
container. Note: it is acceptable to send more than one specimen together, as long as they are 
properly secured and identified. 

o Separate each tube of blood collected from other tubes, or wrap tubes to prevent tube- 
to-tube contact. Some ways to do this are to: 

 Pack blood tubes in a gridded box lined with absorbent material. 

 Pack a sealable polystyrene foam container or blood tube shipment sleeve and 
transport tube with individually wrapped tubes. 

o Separate each urine cup from other urine cups, or wrap individual urine cups to prevent 
contact between urine cups. Examples of some ways to do this are to: 

 Pack urine cups in a gridded box lined with absorbent material. 

 Seal individually wrapped urine cups inside a clear, leak-proof biohazard polybag 
equivalent to Saf-T-Pak product STP-701, STP-711 or STP-731. 

• Specimen(s) should then be placed in a secondary container such as a plastic specimen bag with 
separate compartments for the sample paperwork and specimen (such as Saf-T-Pak product 
STP-711, STP-731 or STP-741). 

o Do not place the paperwork in the same compartment as the specimen(s). 

o A completed itemized list of contents (such as a manifest) must be placed outside of, or 
surrounding the secondary container. An ADHS Sample Submission Form will satisfy 
this requirement. 

o Refer to the Preparing Documentation section on the next page for further information. 
 
Tertiary/Outer Packaging 

 
• Samples should preferably be submitted with cold packs or dry ice, if possible. 
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• All infectious material must be triple-packaged and conform to DOT requirements. 
 

Shipment of Samples 

Please ship specimens to the following address: 

Arizona State Public Health Laboratory 
Attn: Jason Mihalic/Chemical Emergency Response 
250 N. 17th Avenue 
Phoenix, Arizona 85007 
(602) 542-6120 
(602) 722-4383 

 
Preparing Documentation – Sample Submission Forms 

 
• All samples submitted to ADHS for analysis should have sample submission forms completed 

for each patient. A copy of the ADHS Clinical Sample Submission Form may be found at  
http://www.azdhs.gov/lab/chemical-contamination/index.htm. 

• Each submission form must include the name of the submitting agency as well as the contact 
person, including phone number. 

• The following information must be recorded on the submission form for each patient: 

o Patient name or other unique identifier 

o Date and time of collection 

o Source of specimen (e.g. blood or urine) 

o Patient’s sex 

o Patient’s age or date of birth 

o Test(s) to be performed – See note below for unknown analysis 

• Note: if the test(s) to be performed are not known (such as may be the case in a chemical 
exposure event situation), this should be indicated on the sample submission form. ADHS will 
proceed with sample analysis based on guidance from the CDC. 

• A separate sample submission form should be filled out for each specimen source (i.e., one 
submission form for blood samples, and another for urine samples). 

• Do not transport chain-of-custody forms with specimens. Each entity or organization handling 
the specimens is responsible for the specimens only during the time that it has control of the 
specimens. 

• Each entity or organization receiving the specimens must sign-off on the chain-of-custody form 
of the entity or organization relinquishing the specimens to close that chain. 

 

http://www.azdhs.gov/lab/chemical-contamination/index.htm
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• When receiving specimens, each new entity or organization must begin its own chain of custody. 
The entity or organization relinquishing the specimens must sign its chain of custody to close the 
chain and indicate that they have transferred the specimens. 

Note: When the person relinquishing the specimens (relinquisher) and the person receiving the 
specimens (receiver) are not together at the time of specimen transfer, the relinquisher must 
document on its chain-of-custody form that the receiver is the express courier (e.g., FedEx, Delta 
Dash, DHL, UPS) and must document the shipment tracking number or have the person 
transporting the specimens sign the chain-of-custody to indicate that he or she has taken control of 
the specimens. Likewise, when receivers get the specimens, they will document on their chain-of- 
custody form that the relinquisher is the express courier (and provide the tracking number) or have 
the person transporting the specimens sign the chain-of-custody form. 

• A new chain of custody form will be initiated once samples are received by ADHS. 
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Section 5: Sample Submission Guidelines – 
Public Health Chemistry 

 
Packaging of Samples 

Primary Container 
 
• Refer to the Quick Reference Chart (or the method narrative guidelines) for more information 

on method-specific sample container types and volumes. 
 
Outer Container 

 
• Sample containers, as well as secondary packaging, must be securely sealed and leak-proof. 

• A completed itemized list of contents must be placed outside of, or surrounding the secondary 
container. An ADHS Sample Submission Form will satisfy this requirement. 

• Do not place the paperwork in the same compartment as the primary container as it may be 
compromised if the primary container leaks or is broken. 

• Keep any chain-of-custody documents for your files. A new chain-of-custody will be started 
upon receipt of samples by ADHS. 

• Samples are transported to the laboratory after sampling. If shipped, samples are shipped using 
approved ADOT guidelines. 

 

Shipment of Samples 

Specimens should be shipped to: 
Arizona State Public Health Laboratory 
Attn: Daniel Perez/Public Health Chemistry 
250 N. 17th Avenue 
Phoenix, Arizona 85007 
(602) 542-6117 

 
Preparing Documentation – Sample Submission Forms 

 
• All samples submitted to ADHS for analysis should include completed sample submission 

forms. A copy of the ADHS Sample Submission Form may be obtained at  
http://www.azdhs.gov/lab/shipping-receiving.htm. 

• Each submission form must include the name of the submitting agency as well as the contact 
information including phone number. 

 

http://www.azdhs.gov/lab/shipping-receiving.htm
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Section 6: Sample Submission Guidelines – 
Food Emergency Response Network (FERN) 

 
Packaging of Samples 

Primary Container 
 
• The primary container is the receptacle that contains the food sample. The sample should be 

sequestered from the other samples either in a glass/plastic bottle or plastic bag. It is preferable 
that the original packaging be the primary container and sealed in a plastic bag. 

 
Outer Container 

 
• Outer package must be rigid and of good quality (e.g., polystyrene foam-insulated, corrugated 

fiberboard shipper). 
 
Samples/Specimens Sent by Courier 

 
• Sample containers, as well as secondary packaging, must be securely sealed and leak-proof. 

• Courier must have itemized list of samples being submitted. 

• Samples delivered by courier cannot be submitted with the option of chain of custody. 
 

Shipment of Samples 

Specimens should be shipped to: 
Arizona State Public Health Laboratory 
Attn: Matthew Schaab/Food Emergency Response Network – Chemistry 
250 N. 17th Avenue 
Phoenix, Arizona 85007 
(602) 542-6112 

 
Preparing Documentation – Sample Submission Forms 

 
• All samples submitted to ADHS for Food analysis should include completed sample submission 

forms. A copy of the ADHS Food Sample Submission Form may be obtained at  
http://www.azdhs.gov/lab/shipping-receiving.htm. 

• Each submission form must include the name of the submitting agency as well as the contact 
person, including phone number. 

 

http://www.azdhs.gov/lab/shipping-receiving.htm


 

76 

Arizona State Public Health Laboratory 

 
 
 
 
 
 
 

Appendix A 
 
 
 
 

Chemical Emergency Response: 

Specimen Collection Graphic Instructions 

 



 

 

 



 

77 

 
 
 
 
 
 

Appendix B 
 
 
 
 

Chemical Emergency Response: 

Sample Packaging Graphics 

Blood and Urine 

 



 

 



 

 

 


	Guide to Laboratory Services: Chemistry
	Arizona Department of Health Services Bureau of State Laboratory Services 250 North 17th Avenue
	August 2016


	General Information
	Arizona State Laboratory Contact Information
	Section Supervisor Telephone Number

	Core Functions and Capabilities of State Public Health Laboratory – Chemistry
	Sample Rejection Policy
	Chemical Emergency Response

	Matrix and Chemical Index
	Section 1: Chemical Emergency Response
	Quick Reference Chart
	Abrine and Ricinine
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Cyanide
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	HNPAA (4-Hydroxy 3-Nitrophenylacetic Acid)
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Metals in Blood
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Metals in Urine
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Nerve Agents
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Tetramine
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Volatile Organic Compounds
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results


	Section 2: Public Health Chemistry
	Quick Reference Chart
	Sample Collection and Holding Time Requirements – Safe Drinking Water Analysis
	Sample Collection and Holding Time Requirements – Non-Drinking Water Analysis
	Sample Collection and Holding Time Requirements – Footnotes

	Cyanide
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Fluoride
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Chlorite
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Bromate
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Antimony
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Arsenic
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Barium
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Beryllium
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Cadmium
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Chromium
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Mercury
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Selenium
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Thallium
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Lead
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Copper
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	pH
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Calcium
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Sodium
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Turbidity
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	SECONDARY CONTAMINANTS: NONMETALS
	Chloride
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	SECONDARY CONTAMINANTS: METALS
	Aluminum
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Iron
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Manganese
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Silver
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Zinc
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	REGULATED & UNREGULATED ORGANIC COMPOUNDS:
	Ethylene Dibromide (EDB) & Dibromochloropropane (DBCP)
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Carbamates
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Chlorphenoxy Acid Herbicides
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Volatile Organic Compounds (VOCs)
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Semi-Volatile Organic Compounds
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Haloacetic Acids and Dalapon
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Organochloride Pesticides
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	Toxaphene and Chlordane
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results


	Section 3: Food Emergency Response Network (FERN)
	T-022 Toxin Screen
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	CHE.0006 Toxin Screen
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results

	T-039 Metal Screen
	Collection
	Shipment of Specimens
	Reporting and Interpretation of Results


	Section 4: Sample Submission Guidelines – Chemical Emergency Response
	Specimen Collection and Labeling
	Whole blood
	Urine
	Labeling Specimens

	Packaging of Specimens
	Samples/Specimens Sent by Air Transportation
	Primary Containers
	Secondary Packaging
	Tertiary/Outer Packaging

	Samples/Specimens Sent by Courier
	Primary Containers
	Secondary Packaging
	Tertiary/Outer Packaging


	Shipment of Samples
	Preparing Documentation – Sample Submission Forms


	Section 5: Sample Submission Guidelines – Public Health Chemistry
	Packaging of Samples
	Primary Container
	Outer Container

	Shipment of Samples
	Preparing Documentation – Sample Submission Forms


	Section 6: Sample Submission Guidelines –
	Packaging of Samples
	Primary Container
	Outer Container
	Samples/Specimens Sent by Courier

	Shipment of Samples
	Preparing Documentation – Sample Submission Forms


	Appendix A
	Chemical Emergency Response: Specimen Collection Graphic Instructions

	Appendix B
	Chemical Emergency Response: Sample Packaging Graphics


