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INTRODUCTION 
Did you know your state has “in-house” environmental laboratory capability and capacity? While some environmental agencies contain laboratories within their system, oftentimes the environmental laboratory sits within the public health agency. 
Why should you care, especially if you have gotten along just fine without them? Because you share a common public service mission; in contrast, private laboratories work for profit and have a mission to shareholders or owners.

Other reasons include the fact that private laboratories may be unable or unwilling to conduct testing for rare, low-incident threats. Many public laboratories not only provide routine analyses, but also test for new or non-routine toxicants using advanced emergency response instrumentation. Their data systems may link directly to public health or environment agencies such as the U.S. Environmental Protection Agency (EPA), increasing transparency in analytical quality and also distribution of data to the public. 

Perhaps one of the most compelling reasons is that such collaboration can improve efficiency and save money during these tough economic times.

The Association of Public Health Laboratories (APHL), through a cooperative agreement with EPA, serves as the “home base” for governmental laboratories. Recently, APHL met with ECOS Executive Director Steve Brown to discuss state environmental agencies’ laboratory-related needs and how we can increase efficiency at the state level. This report serves as step in the direction.
*This publication was developed under Assistance Agreement No. 83483301 awarded by EPA. It has not been formally reviewed by EPA. The views expressed in this document are solely those of APHL, and neither ECOS nor EPA endorses any products or commercial services mentioned in this publication.
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OVERVIEW: PUBLIC LABORATORIES
Attempting to describe a “typical” public environmental laboratory creates a challenge because each possesses distinctive features. A general definition might be: a laboratory that analyzes environmental samples such as air, water, and soil for microbiological, chemical, or radiological contaminants of either public or environmental health concern.
Astounding diversity exists among public environmental laboratories:

· Some focus only on safe drinking water, while others test all media, yet others tackle complex issues such as looking for relationships between environmental contamination and human health. 
· They range from small in terms of personnel and testing capacity (e.g., those associated with local water treatment plants), to larger laboratories that are part of governmental (federal, state, county, and city) organizations. 
· Within state and local laboratories, diverse missions relate to the most common pollutants of concern within the area, as well as state policies and priorities. 

Smaller environmental laboratories typically support municipal treatment plants and water utilities by providing a limited suite of tests with relatively simple instrumentation. They determine physical properties (i.e., pH, alkalinity, and solids), perform colorimetric tests for anions, and determine metals through spectroscopy. 

Mid-sized laboratories may add other matrices (e.g., soil and sludge) or analytes such as organic chemicals by gas chromatography or ultra-trace concentrations of metals via spectrometry. Larger laboratories tend to own sophisticated instrumentation for more specialized testing such as unregulated or emerging contaminants.

History
The “burning” of the Ohio Cuyahoga River in 1968 helped drive the implementation of the Clean Water Act (CWA.) The resulting EPA Priority Pollutant List led to increased demand for environmental analytical data. Over the next decade, additional data and environmental awareness led policymakers to pass several other acts to protect public health. 
In 1974, the Safe Drinking Water Act (SDWA) resulted from a federal study showing that poor-quality public drinking water systems endangered public health. This led to the emergence of state environmental laboratories, whose mission was to provide testing services required by those state agencies responsible for enforcing CWA and SDWA. These new regulatory requirements also resulted in the evolution of a new industry: the commercial environmental laboratory.

The Resource Conservation and Recovery Act (RCRA) passed in 1976 expanded the role of the environmental laboratory to include the analysis of soil, sludge, and solid waste. State environmental laboratories were among the first laboratories to implement related test methods developed by EPA. 
The Comprehensive Environmental Responsibility, Compensation, and Liability Act (CERCLA) of 1980 provided the impetus for major environmental cleanup and restoration projects. In support of this law, EPA created the Contract Laboratory Program, a commercial laboratory program with a separate set of analytical methods, reporting standards, and laboratory approval requirements. Commercial laboratories developed a core set of capabilities and some developed specialized services including the determination of dioxin, as well significant routine testing capacity, in order to focus on the remediation process. State environmental laboratories continued to focus on supporting their state environmental programs, such as the identification of the environmental hazard.  

Since then, the focus of public environmental laboratories evolved:

· As pollution levels declined, lab techniques became increasingly selective, sensitive, and sophisticated.
· As new pollutants emerged, new methods and instruments arose. In some cases public laboratories worked with EPA to validate these methods and test them in the field prior to regulation.
 
· Public health and environmental laboratories collaborated on studies evaluating connections between environmental exposures and health effects. Examples include human biomonitoring studies and environmental health tracking. 
· New technologies improved laboratory information management systems, advancing the secure, rapid, and electronic exchange of analytical data to multiple agencies and reviewers.

· Public health emergency preparedness funding increased public health laboratory capabilities, capacities, and coordination through the Laboratory Response Network. Public trust placed the governmental laboratories in the role of a trusted resource on the front lines of emergency response for situations demanding high transparency, flexibility, and dedication. 
In emergency response activities, public laboratories play a critical role in the initial characterization of unknown threats, not only because they are uniquely capable of safely handling and characterizing all-hazard threats but also because they maintain strong relationships with the Federal Bureau of Investigation (FBI), civil support teams, local HazMat teams, hospitals, and Poison Control Centers. They also have the ability to test samples on a 24/7 basis, which is rare in the commercial sector. 
Following characterization and initial response efforts, public environmental laboratories might consider transfer of non-LRN methods and guidance to commercial laboratories for the remainder of the cleanup or remediation effort, due to the large number of routine samples expected. 

Organization
In many states the environmental and public health laboratory are co-located within the state health department. Typically, the environmental laboratory provides analytical testing support for numerous state and EPA programs including drinking water, wastewater, solid waste, air quality, and so forth, while the public health laboratory focuses on clinical testing. 
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In other states, the environmental laboratory sits within the environmental agency. In some of these latter states, the public health laboratory may perform some environmental testing, often environmental microbiology testing, while the environmental laboratory performs the bulk of the chemical and radiological testing.
In a few states, the environmental laboratories reside in the state’s public university system or in a consolidated laboratory. In these states, the laboratory supports state programs through contracts and/or cooperative agreements with the departments of health and environment. 
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Regardless of where these laboratories fall organizationally, the common feature remains their commitment to keeping the environment safe and protecting public health.

Function
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In 2006, APHL surveyed 71 state environmental laboratories to determine their capabilities and capacity
; this fall APHL will field an updated survey to a broader audience. As demonstrated by Figure 2, many of these laboratories perform regulatory monitoring. 
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In addition to regulatory monitoring, public laboratories often participate in accident investigations. For example, in 2008 a student in Massachusetts hoping for an early dismissal released mercury in a large middle school. A HazMat team cleaned the site while Department of Public Health staff sampled the air. Air monitoring indicated mercury contamination not only in the building where the mercury was released but also in neighboring buildings where stu​dents and faculty were evacuated. The laboratory tested 30 people for mercury expo​sure, determining that most did not have elevated levels. Those with increased levels were guided to specialized medical treatment.

Governmental laboratories also work in emergency preparedness and response, building relationships and very limited capacity through the Environmental Response Laboratory Network and the Water Laboratory Alliance. To better illustrate the importance of the labs’ role in protecting us from environmental contamination, we have included the following fictional but realistic scenario.
Laboratory Response to Terrorism: A Fictional Account
A group of six young men, all apparently friends, arrive at a local emergency room with similar symptoms: nausea, vomiting, headache, fatigue, and weakness. The ER takes blood and urine specimens, sending them to the hospital labs for screening while simultaneously contacting the state Poison Control Center for advice. 

Tests indicate cell and tissue decomposition and the Poison Control Center suspects radiation sickness. The center recommends calling the state public health lab for guidance. Meanwhile, all of the patients and medical staff who came into contact with these men (receptionists, nurses, and physicians) enter quarantine. The men’s clothing is secured. 

The public health lab contacts the local FBI field office, which immediately sends agents, while the Department of Defense’s Civil Support Team begins processing the men’s townhome. A suspicious white powder is found along with documentation on a laptop linking the men to a recent theft totaling over $75 million in radiopharmaceuticals. Following confirmation of radioactivity, the scene is evacuated and cordoned off. 

Meanwhile, the FBI locates a storage unit rented by one of the men under an assumed name. Upon search of the unit they find more of the white powdery substance as well as containers of paint remover, concentrated sulfuric acid, and hydrogen peroxide. In addition, the unit contains laboratory equipment (glassware, distillers, mixers, an ice bath, and filters). 

Ultimately, the white powder is determined to be Triacetone Triperoxide (TATP), a powerful, highly unstable homemade explosive. Apparently, the men were trying to build a dirty bomb and were exposed to the radioactive pharmaceutical they had stolen.

People who came into contact with these men remain concerned about their potential exposure, so the state public health lab tests their urine. The results reassure the medical staff and the men’s neighbors that they need not worry. The state environmental laboratory tests soil and water samples from around the storage unit and the men’s townhome; to local policymakers’ relief the results show no reason for concern.*

Thanks to the coordinated response between the hospital, the Poison Control Center, the Civil Support Team, the public health laboratory, the environmental laboratory, and the FBI, the terrorist plot was foiled. Public health and safety were protected!

* Originally written for APHL’s Public Health LabLog http://blog.aphl.org/2010/04/celebrating-earth-day-and-lab-week/ 
See the text box below for an example of a general testing menu of services provided by a public health laboratory for a state department of environment.
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COMMON GOALS OF STATE ENVIRONMENTAL AGENCIES AND LABS
Discussions between ECOS and APHL focused on some areas where environmental agencies and laboratories might have common policy goals:
Need for a Single Data Standard across EPA Program Offices
The oil spill in the Gulf of Mexico in 2010 emphasized the need to quickly provide reliable electronic laboratory data exchange for emergency operations. Such needs also exist during normal operations. A major concern expressed by governmental laboratories relates to the multiple networks and data formats used by EPA such as SDWIS, eDWR, SEDD, ERLN, WLA, and SCRIBE.

APHL has a long-standing history of working with federal agencies and states to further the goal of nationwide electronic laboratory data exchange. An example is APHL’s Public Health Laboratory Interoperability Project (PHLIP), which is a multi-state, federal agency, and non-profit collaborative. PHLIP has evolved from proof-of-concept status to achieving bi-directional data messaging to-and-from public health laboratories, CDC, and partners. APHL hopes to expand PHLIP to environmental data and partner with EPA and states to standardize data deliverables and streamline database interoperability and integration across EPA, the federal government, and the states.
Ensure Quality Data through Quality Lab Practices

A 2006 EPA Office of the Inspector General report documented inappropriate or fraudulent laboratory procedures, each with the potential to affect the health of more than a million people. While laboratories have done much to improve the quality of testing through certification/accreditation programs, programs need to validate results by linking results to specific quality control data. As an example during the Gulf oil spill, only results were reported electronically. If two results on a duplicate sample conflicted, there was no simple process to review the actual data that lead to the conflicting results.

SUMMARY
Since individuals became aware that our actions directly impact the environment, state environmental laboratories have played an important role in the protection of both human health and the environment. At the forefront of developing methods for emerging or unique pollutants, they serve as a trusted resource for reference and emergency response. 

Everyone agrees that sound scientific data is fundamental to environmental policies, regulations, and decisions at all levels. Laboratories remain an essential tool to developing that data; they contribute significantly to the data used in assessing levels of contamination not only in our air, water, and soil, but also in humans. The information generated by these laboratories eases the challenge of knowing whether environmental laws are being violated, where environmental or public health interventions are needed, and how successful remediation has been.

State environmental agencies should consider working closely with public laboratories. Given their common mission, their ability to test for rare or emerging threats, and the potential to improve efficiency within the state and to save money, there is no reason not to at least reach out to your state laboratory director (find yours here: http://www.aphl.org/AboutAPHL/aboutphls/Pages/MemberLabs.aspx). 

NEXT STEPS 

APHL and ECOS pledged to better connect at the staff level. Meanwhile, please contact Megan Latshaw (megan.latshaw@aphl.org) with any questions, suggestions, or concerns. Finally, consider connecting with APHL:
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· Bridges: Connecting the Nation’s Environmental Laboratories (semi-annual magazine)

http://www.aphl.org/AboutAPHL/publications/Documents/EH_2010March23_BridgesWinter.pdf 

· Bi-monthly environmental laboratory electronic newsletter erinna.kinney@aphl.org 

· Annual Meeting and Fifth State Environmental Laboratory Conference

http://www.aphl.org/profdev/conferences/2011AM/Pages/default.aspx 

APPENDIX: CHOOSING A LABORATORY
Since laboratory data are used by environmental agencies to develop and evaluate policies, regulations, and decisions (including enforcement), the laboratory that you choose is important.

Some questions to consider include the laboratory’s accreditation or certification status; if current, which types of analyses does it cover and which organization granted it. If they are not accredited or certified, consider evaluating their competency using the following questions (adapted from EPA
): 

Instrumentation – Does the laboratory possess all of the equipment needed for the project? Since many analytical methods include optional equipment and procedures, ensure that the availability of needed equipment needed. For many samples over a short timeframe, ask about plans to handle primary instrument failures. 

Method sensitivity and reporting practices – There are various ways to demonstrate analytical sensitivity. However an organization describes the sensitivity of its analytical methods, a competent laboratory should be able to provide an analyte-specific table describing its application of a specific method in a specific matrix under ideal conditions. It should be able to describe routine reporting practices for results, including whether it censors results below a particular concentration (e.g., a reporting, quantitation, or detection limit), and whether it is willing and able to modify its reporting scheme to meet your requirements. 

Capacity and experience – How many analyses of your target analyte does the laboratory perform every year or month? How many can they perform under routine circumstances? Even organizations with accreditation/certification may not perform a given analysis very often, so you may need to consider its capacity to analyze your samples in the required timeframe. Does the lab have demonstrated experience with your matrices of interest? For example, not all solid matrices are the same, such that a laboratory with extensive experience in soil analysis may not be familiar with analyses of sediment samples, or may not be familiar with soil types from other geographic regions. 

Staff redundancy – As with instrumentation, does it have additional staff that can be tasked to complete the work as scheduled if needed? 

Past performance – A well-qualified organization should be able and willing to provide the names of one or two past clients who can attest to the organization’s past performance. 

Note that EPA recently adopted a policy requiring that organizations “generating environmental data under [a]gency-funded acquisitions submit documentation of their competency, which may include participation in applicable certification and/or accreditation programs.”
 

If a lab is accredited, is data review necessary (quoted from EPA
)? – Yes, you must still review data. Accreditation is one tool that may help you obtain data of the quality needed for your project. However, it is not a guarantee. The overall goal of having “data of known and documented quality” still requires that you review the data so that you “know” its quality. Laboratories or field sampling organizations with accreditation/certification have demonstrated to an organization that they have a system in place to produce appropriate quality data, but that does not mean that they always do, or that they can meet the specific needs of a project. 

By way of analogy, consider accreditation to be similar to a driver’s license issued by a given state. Holding a valid driver’s license indicates that the individual demonstrated acceptable driving skills to some official body at some point in the past. However, lack of a valid license does not mean that an individual is physically incapable of operating a motor vehicle. Conversely, anyone who travels the nation’s roadways knows that not all licensed drivers are competent drivers. 

Before a company hires someone to drive a vehicle, they certainly ask if the applicant has a valid driver’s license. However, they also will ask if the license is valid for the type of vehicle to be driven (e.g., a tractor-trailer rig license versus a simple passenger vehicle license). The company is likely to investigate that applicant’s actual driving record, looking for citations, accident claims, or other infractions. Also, anyone driving for a living in such a situation is likely to have their performance as a driver reviewed periodically by that employer (e.g., the familiar bumper sticker, “If you see this vehicle being driven unsafely, call 1-800…”). 

As described in the policy statement, an organization’s accreditation or certification status is analogous to holding a valid license for the type of vehicle of interest. Thus, accreditation/certification status is at best the first step in achieving data of known and documented quality for a given project.
Given that accreditation and certification does not exist for all fields of sampling and analysis, and that the cost of accreditation or certification may be prohibitive for some organizations, what should be considered when evaluating competency? 
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Figure 1 (Note that this chart includes both clinical and environmental tests.)





Figure 2: EPA Programs Supported by State Environmental Laboratories (�HYPERLINK "http://www.aphl.org/aphlprograms/eh/Documents/State_Environmental_Capability.pdf"�www.aphl.org/aphlprograms/eh/Documents/State_Environmental_Capability.pdf�)





Figure 2: EPA Programs Supported by State Environmental Laboratories (�HYPERLINK "http://www.aphl.org/aphlprograms/eh/Documents/State_Environmental_Capability.pdf"�www.aphl.org/aphlprograms/eh/Documents/State_Environmental_Capability.pdf�)





Testing Services Provided by Maryland Public Health Laboratory 


for Department of Environment





Environmental Chemistry Testing


( Ambient/indoor air*     


( Dust/wipes*	(	Leach	(	Sludges*	


( Surface water*	(	Wastewater*�
( Building materials*


( Fish and shellfish*�
( Drinking water*


( Sediments*�
�



Consumer Products Testing


( Pharmaceuticals�
( Drugs/consumer products�
( Foods�
�
(  Beverages/bottled water�
�
�
�



Biomonitoring Testing


	(	Urine	(	Blood





Chemical Agents Testing


	(	Urine	(	Blood	(	White powders





Test Menu


( Asbestos*


( Nerve agents’ metabolites


( Carbamates pesticides*


( Chlorinated pesticides*


( Radiologicals*


( Semi-volatile org. compounds*


( Melamine / Cyanuric acid


( Tetramine�
( Metals* 


( Blister agents metabolites


( Organophosphate pesticides*


( Particulate matter, 2.5 μm*


( Chlorophyll*


( Non-Metallic inorganics*


( Pyrthroid pesticide metabolites�
( Base Neutrals, & Acids*


( Nutrients*


( Chlorinated acid herbicides*


( Polychlorinated biphenyls* 


( Demands (inorganics)*


( Volatile organic compounds*


( Abrine /Ricinine�
�
* These items are done almost exclusively for MDE; other items are done on an as-needed basis.








� Seven state laboratories currently work with EPA to analyze samples for the Unregulated Contaminant Regulation (UCMR2) in drinking water. For example, Utah and two other states are validating test methods for salmonella in recreational water.


� APHL. State Environmental Laboratories: Capability and Capacity. May 2007. �HYPERLINK "http://www.aphl.org/aphlprograms/eh/Documents/State_Environmental_Capability.pdf"�http://www.aphl.org/aphlprograms/eh/Documents/State_Environmental_Capability.pdf� 


� (    eDWR: Data exchange that allows electronic flow of drinking water data directly from laboratories and water systems to the state drinking water programs; also allows access to the data by EPA and the general public


SEDD: Staged Electronic Data Deliverable (mostly used by commercial labs)


ERLN: Environmental Response Laboratory Network


WLA: Water Laboratory Alliance


SCRIBE: Software tool developed by EPA to assist in the process of managing environmental data, such as sampling, observational, and monitoring field data 





� EPA. Frequently Asked Questions: Policy to Assure Competency of Organizations Generating Environmental Measurement Data under Agency Funded Acquisitions. Version 02/21/2011. �HYPERLINK "http://epa.gov/osa/fem/pdfs/faq-fem-accreditation-policy.pdf"�http://epa.gov/osa/fem/pdfs/faq-fem-accreditation-policy.pdf�. 


� EPA. Policy to Assure Competency of Laboratories, Field Sampling, and Other Organizations Generating Environmental Measurement Data under Agency-Funded Acquisitions. March 28, 2011. �HYPERLINK "http://epa.gov/osa/fem/pdfs/fem-lab-competency-policy.pdf"�http://epa.gov/osa/fem/pdfs/fem-lab-competency-policy.pdf�. 


� EPA. Frequently Asked Questions: Policy to Assure Competency of Organizations Generating Environmental Measurement Data under Agency Funded Acquisitions. Version 02/21/2011. �HYPERLINK "http://epa.gov/osa/fem/pdfs/faq-fem-accreditation-policy.pdf"�http://epa.gov/osa/fem/pdfs/faq-fem-accreditation-policy.pdf�.





1

_1367952165.xls
Chart2

		1898

		1918

		1938

		1958

		1978

		2009



# of test (in millions)

# of tests (in millions)

Testing in Maryland Public Health Laboratory

0.007

0.012

0.209

0.72

2

11



Chart1

		1898

		1918

		1938

		1958

		1978



# of test (in millions)

Year

# of test (in millions)

Test Conducted at MD labs

0.007

0.012

0.209

0.72

2



Sheet1

		Year		# of test (in millions)

		1898		0.007

		1918		0.012

		1938		0.209

		1958		0.72

		1978		2

		2009		11





Sheet1

		



# of test (in millions)

Year

# of test (in millions)

Testing in MD Lab over Time



Sheet2

		





Sheet3

		






