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The Association of Public Health Laboratories 
(APHL) works to strengthen laboratory systems 
serving the public’s health in the US and globally. 
APHL’s member laboratories protect the public’s 
health by monitoring and detecting infectious 
and foodborne diseases, environmental 
contaminants, terrorist agents, genetic disorders 
in newborns and other diverse health threats.

Challenges Associated with a Large-Scale 
School Lead Testing Program
By Steve Rhode, laboratory manager, Massachusetts Water Resources Authority

Prior to the Flint, MI crisis, Massachusetts was one of the few states that 
required regular, albeit very limited, testing of school drinking water for 
lead and copper. In response to the Flint, MI crisis, the Massachusetts 
Water Resources Authority (MWRA) created several new initiatives to 
further reduce public exposure to lead. One program offers free testing 
of all drinking water sources in every public school and daycare in 
all member communities. A parallel initiative by the Massachusetts 
Department of Environmental Protection (DEP) offered funding to 
encourage schools everywhere in the state to review plumbing, develop 
sampling plans, collect and test samples. However, there are numerous 
challenges associated with implementing a more complete testing 
program.

Challenge #1: How big and how fast?

These are always among the first questions the laboratory staff asks when 
discussing a new project. “How many samples are coming?” and “How 
quickly do they need results?” Most Massachusetts classrooms include 
either a sink, a fountain (yes, many 
of us still call them “bubblers”) or 
both. DEP recommended collection 
of a first draw sample at each tap 
after at least a six-hour stagnation 
period, followed by a “flushed” 
sample collected after 30 seconds 
of flushing at the tap. Our initial 
size estimate of the MWRA school 
testing program was 600 schools, 
and possibly up to 10,000 samples. 

Turnaround time is another critical 
parameter to consider. No one 
wants to be in the position of telling 
parents that samples collected 
weeks or months before are now 
showing a problem at their child’s 
school. This begs the question 

Receiving school lead samples. Photo by Mike 
Delaney, MWRA
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of laboratory capacity. MWRA’s central laboratory normally processes 600 Lead and Copper Rule (LCR) 
compliance samples over a period of several 
weeks in September, implying a capacity of 
150-200 samples a week, primarily using one 
inductively coupled plasma/mass spectrometer 
(ICP/MS) instrument using EPA Method 200.8 
(Determination of Trace Elements in Waters 
and Wastes by Inductively Coupled Plasma-
Mass Spectrometry). Whether that production 
level could be maintained with existing 
staffing, and other workload commitments, 
was an open question. Even at that level, the 
project would extend out to a year, which was 
considered to be too long.

Challenge #2: Increasing Capacity

Graphite furnace atomic absorption (GFAA, e.g., 
EPA Method 200.9: Method 2009 Trace Elements 
In Water, Solids, and Biosolids by Stabilized Temperature Graphite Furnace Atomic Absorption Spectrometry) 
is also an acceptable method for analyzing lead in drinking water. MWRA’s laboratory had two aging GFAA 
instruments that are used mostly for wastewater testing, but we were certified for Method 200.9 for lead in 
drinking water. Experience indicated that with two GFAA instruments, and two analysts dedicated to the 
project, we could increase capacity by 500 tests/week. We developed a plan to add the additional capacity by 
purchasing two new GFAA instruments and adding three temporary analysts. The decision to purchase GFAA 
instruments over a new ICP/MS was based on several factors. Purchasing a new ICP/MS would likely require 
6-8 weeks lead time for delivery, whereas new GFAA instruments were available for immediate delivery. 
The GFAA instruments could also be installed in standard laboratory space (as opposed to clean room 
space) and were expected to have a shorter 
analyst learning curve. Sample storage and 
management also proved to be a challenge. 
Metals samples do not require refrigeration, 
so any secure space with shelving can be 
pressed into service. We cleared shelves in 
our library to create additional storage space. 

Challenge #3: Results Management

The goal is to accurately report every 
result over the lead action as soon as it is 
confirmed, but an early mishap taught us 
a lesson about results communication in 
the modern era. An automated preliminary 
report intended to find and prioritize 
results over the action limit for review was 
inadvertently passed on to the community 
before data review had been completed. The 
laboratory supervisor immediately realized that there might have been a mistake, but by the time repeat 

Library shelves repurposed for sample storage. Photo by Mike Delaney, MWRA

https://www.epa.gov/homeland-security-research/epa-method-2008-determination-trace-elements-waters-and-wastes
https://www.epa.gov/sites/production/files/2015-08/documents/method_200-9_rev_2-2_1994.pdf
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analyses had been completed several hours 
later, the community had issued a press 
release and alerted parents. Results that 
had been widely reported on the afternoon 
TV news had to be retracted on the evening 
news. In response, we added a confirmation 
reanalysis to all subsequent samples with 
results over 90% (13.5 µg/L) of the lead action 
limit (15.0 µg/L) to discourage further issues 
of this type. This was the right approach to 
ensure the credibility of our results, but it 
added to an already challenging workload 
for this project.

Progress to Date

We processed just over 12,000 samples from 
348 schools between April 2016 and January 
2017. A quarter of schools tested to date 
have had at least one tap that exceeded 
the lead action limit, and 6% of all samples 
tested have exceeded the action limit. Many 
communities chose to wait until the last 
week of school (typically the third week in 
June in Massachusetts) to start sampling. 
We hit our target of 500 tests completed for the first time that week, and set an all-time record in July for tests 
completed in a month. We expect that the project will continue into the fall and winter at this elevated pace.

The public has every right to expect lead free water. However the sources of lead in plumbing materials are 
widespread, and the effort required to find and eliminate every source presents a daunting challenge.

MWRA is an independent state authority that provides 
wholesale water and sewer services to over 2.5 million 
people in 61 member communities. MWRA has a long-
standing commitment to provide the highest quality 
services and has won numerous awards for the quality 
and taste of its drinking water. The MWRA Department 
of Laboratory Services operates laboratories in five 
locations, and manages the LCR compliance testing 
program for 30 fully-supplied member communities, in 
addition to providing testing services for several others. 
The MWRA central laboratory has performed all of the 
required LCR testing since 1998, which currently consists 
of about 450 residential samples and 150 school samples 
in one annual sample round. Overall MWRA normally 
tests 700 - 800 drinking water samples for lead each 
year. For more information, contact Steve Rhode at steve.
rhode@mwra.com

Join APHL, an association for Environmental Laboratory Leaders
APHL serves as a focal point for environmental laboratory communication, training, policy and interactions 
with the federal government. An Associate Institutional membership with APHL offers environmental 
laboratory directors and their staff opportunities to connect with their counterparts from across the country 
to address shared issues and strengthen relationships with other health decision makers at the local, state 
and federal level.

Membership benefits include: 

• Networking and laboratory linkages

• Professional development, training

• Policy and regulatory updates

• Technical assistance 

• Unlimited access to APHL’s MRC.

For an application, visit www.aphl.org/member or contact Drew Gaskins, specialist, member services, at 
240.485.2733 or drew.gaskins@aphl.org

New Associate Institutional 
members receive a 50% discount 
their first year of membership! 
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EPA, USGS Optimize Soil Sample Processing to Identify 
Bacillus anthracis Spores
By Michaela Burns, Office of Research and Development’s Science Communications, US Environmental Protection Agency

An intentional release of Bacillus anthracis spores—the causative agent of anthrax—into the environment 
can cause long-lasting environmental contamination that could lead to serious and even fatal exposures. 
Following such an event, B. anthracis spores can spread from room to room and building to building. B. 
anthracis can also be transported from inside a building to surrounding outside areas, such as into the soil, 
where it can stay viable for a long time, resulting in a potential exposure route for years after the initial 
release.

To help protect public health in the case of such a biological attack, the US Environmental Protection Agency 
(EPA) has developed sampling collection protocols, sampling strategies and analytical methods for biological 
agents. EPA is currently working to improve detection methods that determine if and how much B. anthracis is 
in soil.

B. anthracis identification and quantification within soil can be a difficult task due to additional processing 
needed to remove detection interferences such as debris, chemical components and biological impurities. 
Recent EPA research reviewed the two processing protocols for soils contaminated with B. anthracis spores 
that have been investigated in the last decade: indirect and direct processing. Indirect processing separate 
spores from soil prior to detection to purify and concentrate them for the final sample. Direct soil processing 
analyzes samples without first separating spores by culturing B. anthracis spores using selective media or 
bulk DNA extraction. While indirect and direct 
processing protocols have been utilized successfully, 
a universal emergency response protocol is needed 
to ensure that all laboratories use the same 
approach to separate, concentrate and purify B. 
anthracis spores from soil samples.

To help fill this need, EPA collaborated with the US 
Geological Survey (USGS) to optimize a protocol for 
processing soil samples potentially contaminated 
with B. anthracis spores. Researchers optimized the 
steps from a previously used, indirect processing 
protocol to improve that protocol’s limit of detection. Optimization included identifying an ideal extraction 
diluent, varying the number of wash steps, determining the impact of sonication on results, varying the 
initial centrifugation speed and evaluating different shaking mechanisms. The optimized protocol was 
demonstrated at both EPA and USGS laboratories in loamy and sandy soils to evaluate recovery and showed 
an improved limit of detection (14 spores/g of soil) over the non-optimized protocol (104 spores/g of soil). 
The results of this evaluation suggest that the processing protocol will be robust enough to use at multiple 
laboratories during remediation efforts while achieving comparable recoveries across laboratories. Future 
collaboration between EPA and USGS will include demonstrating the processing protocol followed by DNA 
extraction and PCR analysis.

The optimized soil processing protocol for B. anthracis will help fill a gap in EPA’s Selected Analytical Methods for 
Environmental Remediation and Recovery (SAM), which identifies a list of analytical methods that laboratories 

Anthrax is a rare but serious bacterial illness caused by 
spore-forming bacterium. Over several weeks in 2001, 
letters tainted with Bacillus anthracis were mailed to two 
US senators and several news media offices. The spores 
would ultimately contaminate as many as 17 facilities 
and kill five people

https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=260053&fed_org_id=1253&address=nhsrc/&view=desc&sortBy=pubDateYear&showCriteria=1&count=25&searchall=%27indoor%20outdoor%20decontamination%27%20AND%20(detect%20OR%20detection)
https://www.epa.gov/homeland-security-research/sam
https://www.epa.gov/homeland-security-research/sam
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across the country can use to evaluate contaminated 
buildings and environments following a chemical, biological 
or radiological event. The SAM document does not currently 
include protocols for analyzing biological agents in soil.

EPA is committed to evaluating and updating SAM to help 
laboratories nationwide analyze samples and produce 
comparable results. The optimized soil processing protocol 
for B. anthracis will help standardize lab results and improve 
site characterization and remediation efforts involving soils 
potentially contaminated with biological agents.

For more information or questions please contact Erin 
Silvestri at Silvestri.Erin@epa.gov or Dale Griffin at Dgriffin@
usgs.gov.

Oregon Department of Environmental Quality Monitors 
Hazardous Pollutants on Four Fronts
By Dan Brown, MS, natural resource specialist, Oregon Department of Environmental Quality Laboratory

Whether you’re floating a river fishing for salmon, digging clams on the coast or spending a day in the 
park, the Oregon Department of Environmental Quality (ODEQ) is likely sampling for hazardous pollutants 
nearby. Over the last five years, the water quality toxics monitoring program collected and analyzed samples, 
including sediment and tissue, from all 18 river basins statewide and the air quality toxics monitoring 
program maintained a statewide network of monitoring stations in coordination with the EPA National Air 
Toxics Trend Station Network. During this time, ODEQ has increased its capacity to sample for hazardous 
pollutants, lowered detection limits and brought new methods online to detect chemicals of emerging 
concern. The agency now has the ability to analyze for over 500 unique chemicals on four fronts: air, water, 
sediment and tissue samples.

For water quality, sample site selection was based on several 
criteria including land use, point and non-point pollution 
sources, and input from local stakeholders. Given the number 
of river basins in Oregon, ODEQ was limited to sampling 3-4 
basins per year. To characterize concentrations temporally, ODEQ 
staff collected grab samples in each basin three times per year. 
Sediment and tissue (shellfish or finfish) sampling was scheduled 
to coincide with water sample collection. Tissue samples 
were collected in cooperation with the Oregon Department 
of Fish and Wildlife and Oregon Department of Agriculture 
using conventional clam digging methods for shellfish and 
electrofishing for finfish. 

Optimized soil processing protocol for 45 g soil samples

Lab staff member collecting water from a bridge monitoring 
site. Photo by Lori Pillsbury, ODEQ

mailto:Silvestri.Erin%40epa.gov?subject=
mailto:Dgriffin%40usgs.gov?subject=
mailto:Dgriffin%40usgs.gov?subject=
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Air quality monitoring sites were selected using available 
air monitoring data as well as factors such as pollutant type, 
number of nearby sources, population and community concerns 
including odor complaints and environmental justice. Samples 
were collected using BGI PQ100 and PQ200 samplers positioned in 
some cases on rooftops near potential pollution sources.

Analysis of water samples required 21 different analytical 
methods for organic and inorganic compounds. Total and 
dissolved metals are analyzed using an Agilent inductively 
coupled plasma-mass spectrometer (ICP-MS) following EPA 
Methods 200.8 (Determination of Trace Elements in Waters and 
Wastes by Inductively Coupled Plasma – Mass Spectrometry) 
and 1632A (Chemical Speciation of Arsenic in Water and Tissue 
by Hydride Generation Quartz Furnace Atomic Absorption 
Spectrometry). Organic compounds (e.g., current-use and legacy pesticides, pharmaceuticals, polycyclic 
aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs) and flame retardants) are analyzed using 
several technologies, including liquid chromatography tandem mass spectrometry, gas chromatography mass 
spectrometry and gas chromatography with electro capture detector. After freeze drying, both sediment and 
tissue samples are analyzed for organic compounds like PCBs, 
dioxins/furans, polybrominated diphenyl ether (PBDE) flame 
retardants and chlorinated pesticides at extremely low levels 
using gas chromatography-high resolution mass spectrometry, 
and total metals are analyzed using EPA Method 6020A on an ICP-
MS. Inorganic arsenic in water and tissue samples are analyzed 
following EPA Method 1632A in a hydride generation, cryotrap, 
quartz furnace atomic adsorption spectrometer. 

Analysis of air samples for hazardous pollutants requires fewer 
analytical methods but utilizes much of the same technology. 
Laboratory staff analyze filters from the BGI samplers for 
carbonyls (EPA TO-11A (Determination of Formaldehyde in 
Ambient Air Using Adsorbent Cartridge Followed by High 
Performance Liquid Chromatography (HPLC))) using high 
performance liquid chromatography. PAHs (EPA 8270D) and 
volatile organic compounds (VOCs) (EPA CM TO-15) are analyzed 
on a gas chromatograph mass spectrometer. Particulate metals testing follows EPA method IO-3.3 for low-
volume samples on Teflon filters and EPA method IO-3.5 for high volume samples on quartz filters. Both 
methods are run on an ICP-MS and certain low volume samples are run using x-ray fluorescence.

Most results are made available to the public in reports or data summaries. Data are also used and evaluated 
by the Oregon Health Authority (OHA) and may lead to actions to protect public health. For example, shellfish 
samples collected during the summer of 2015 were found to have high levels of inorganic arsenic. A follow-
up study found that a large portion of the inorganic arsenic concentration was sequestered in the siphon 
skin, which allows the mollusk to breathe while buried in the sediment. This data prompted the OHA to 
issue a shellfish consumption advisory and recommendation for a shellfish cleaning process. More recently, a 
moss study published by the US Forest Service in 2016 revealed elevated concentrations of PM10 (particulate 

BGI PQ100 (left) and BGI PQ200 (right) samplers monitoring 
hazardous pollutants on a roof top in Portland. Photo by Chris 
Modderman, ODEQ

Gas chromatograph high-resolution mass spectrometer used 
to analyze water samples for chemicals at sub-nanogram per 
liter levels. Photo by Lori Pillsbury, ODEQ

https://www.epa.gov/sites/production/files/2015-08/documents/method_200-8_rev_5-4_1994.pdf
https://www.epa.gov/sites/production/files/2015-08/documents/method_200-8_rev_5-4_1994.pdf
https://nepis.epa.gov/Exe/ZyNET.exe/P1000PWD.TXT?ZyActionD=ZyDocument&Client=EPA&Index=2000+Thru+2005&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C00thru05%5CTxt%5C00000014%5CP1000PWD.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://www.epa.gov/sites/production/files/2015-07/documents/epa-6020a.pdf
https://www3.epa.gov/ttnamti1/files/ambient/airtox/to-11ar.pdf
https://www.epa.gov/sites/production/files/2015-07/documents/epa-8270d.pdf
https://www3.epa.gov/ttnamti1/files/ambient/airtox/to-15r.pdf
https://www3.epa.gov/ttnamti1/files/ambient/inorganic/iocompen.pdf
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matter measured at 10 microns or less) metals and hexavalent 
chromium near a small number of glass manufacturing and 
metal casting facilities in the Portland metropolitan area. This 
prompted ODEQ to set up air monitoring stations at each of the 
facilities. Results from these monitoring stations have led to 
public forums, health assessments in the impacted areas and 
updates to the regulated facilities’ emissions control systems. In 
addition, the state is embarking on new rule-making to improve 
air emissions regulation. ODEQ is continuing its efforts to monitor 
toxics in Oregon’s environment and uses this data to protect 
environmental and public health.

For more information or questions please contact Dan Brown at 
brown.daniel@deq.state.or.us.

Hawaii DOH State Laboratories Division: Environmental 
Health on a Hotspot
By Darin Hayakawa, environmental microbiology quality assurance officer, Hawaii DOH State Laboratories Division; Sandra 
Schoneman, environmental microbiology quality assurance officer, Hawaii DOH State Laboratories Division; Henry Yee, air surveillance 
and analysis supervisor, Hawaii DOH State Laboratories Division; and A. Christian Whelen, laboratory director, Hawaii DOH State 
Laboratories Division

The Hawaii Department of Health (HDOH) State Laboratories 
Division (SLD) sits high upon the ridge of an extinct volcano 
overlooking Pearl Harbor on the island of Oahu. This 
majestic view is periodically tainted when wind patterns 
shift out of the southeast producing air quality reminiscent 
of Los Angeles smog during rush hour. However, this haze 
is volcanic smog, or vog, which gets blown hundreds of 
miles to Oahu from active volcanoes on Hawaii Island. SLD 
Environmental Health Analytical Services Branch (EHASB) 
has a special interest in vog and in other environmental 
health challenges unique to Hawaii’s geography.

Protecting the Air…

The Hawaiian archipelago has formed as the Pacific tectonic 
plate drifts northwesterly over a stationary hotspot in 
the Earth’s mantle. The fresh magma builds to the ocean 
seafloor, forming these islands for over millions of years. Hawaii Island currently sits on the hotspot, as 
showcased by the lava spewing frequently from Kilauea Volcano. Vog produced by this volcanic activity is 
laden with sulfur dioxide gas (SO2) and fine particulate matter (less than or equal to 2.5 micrometers in 
diameter, PM2.5), posing a public health threat to people with pre-existing respiratory conditions such as 
asthma or emphysema. Detrimental health effects from vog may include headaches, breathing difficulties 
and increased susceptibility to respiratory ailments. Vog concentrations are dynamic and primarily dependent 

Lab staff member collecting a sediment sample. Photo by 
Kara Goodwin, ODEQ

Oahu’s picturesque Diamond Head blanketed by vog formed by 
volcanic activity hundreds of miles away on Hawaii Island. Photo 
from HDOH archives

mailto:brown.daniel%40deq.state.or.us?subject=
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on the amount of volcanic emissions, the distance from the source vents and the wind direction and speed on 
a given day. Because of this, EHASB Air Surveillance and Analysis Section (ASAS) performs special monitoring 
of vog by tracking SO2 and PM2.5 concentrations. The HDOH, along with Hawaii County, US Geological Survey 
and other agencies have worked together to form a short-term SO2 color- coded advisory system website to 
alert people to volcanic SO2 pollution on Hawaii Island. This can help at-risk individuals make good decisions 
for themselves and their families. ASAS also provides routine measurements of other ambient level pollutants 
throughout a statewide monitoring network to comply with state and federal air quality standards. ASAS 
maintains a webpage that displays near real-time air quality data from 14 monitoring stations on the four 
most populous islands. 

…And the Water

Moving downslope to the ocean, Hawaii has long relied upon the sea for many things, including food. Farming 
shellfish in Hawaii is not new, but historically methods have not been particularly productive because they 
were based on US mainland strategies. The industry though has been revitalized over the past twenty-five 
years because of a few factors. In 1992, Hurricane Iniki wiped out the shellfish industry, opening the door 
for the introduction of new practices. Beginning around 2005, many Pacific Northwest oyster hatcheries 
suffered as increased seawater acidification inhibited proper shell development in oyster larvae (spat), 
leading to increased mortality rates. Hawaii’s coastal waters have not been experiencing the same magnitude 
of anthropogenic and natural acidification, providing a 
new opportunity to some Pacific Northwest hatcheries. 
Persistent warm water enables year-round oyster breeding, 
quicker spat development and market-sized oysters in a 
fraction of the time on the mainland. This called for the 
development of new methods in the form of controlled 
growing environments around 2010. Dr. Bruce Anderson, a 
former director of the HDOH, did just that. 

Dr. Anderson devised growing cages that could be placed 
in traditional Hawaiian fishponds, permeable shoreline 
enclosures built around freshwater and nutrient inputs 
to promote phytoplankton growth in the otherwise clear 
tropical waters. These traditional aquaculture systems 
were once abundant throughout the islands and were 
crucial in sustaining large indigenous populations by 
producing massive amounts of herbivorous fish. Using 
fishponds eliminates the need for algal feed (in fact helps 
control natural algal blooms) and water pumping, which were major costs of previous endeavors. 

When utilized for mass food production and export, these ponds required sanitary surveys, inclusive of total 
and fecal coliform laboratory analysis, to ensure the oysters were safe to eat. Commercial production could 
not occur in Hawaiian waters until a state shellfish sanitation plan compliant with Hawaii Administrative 
Rule 11-35 was in place, so the state laboratories needed to reconstitute its testing program which had been 
dormant since 1997.

Although downsized during the state’s 2009 reduction-in-force during the global financial crisis, HDOH’s 
Sanitation Branch, Hawaii District Laboratory (HDL) and EHASB’s Environmental Microbiology Section rose to 
the call and underwent an intense federal recertification and training process. EMS and HDL were evaluated 
by a FDA laboratory evaluation officer in early 2012 and were found to conform to the National Shellfish 

Heeia fishpond in Kaneohe Bay, on Oahu’s east shore. Note the reduced 
clarity within the fishpond, indicative of enhanced phytoplankton 
density. Photo by Kamehameha Schools

http://www.hiso2index.info/
http://emdweb.doh.hawaii.gov/air-quality/
http://health.hawaii.gov/opppd/files/2015/06/11-35.pdf
http://health.hawaii.gov/opppd/files/2015/06/11-35.pdf
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Sanitation Program (NSSP) requirements for the microbiological analysis of shellfish growing waters and 
of shellfish meats. The HDOH Sanitation Branch and Environmental Microbiology Section began classifying 
shellfish growing areas in July 2012, the lengthy first step towards obtaining an HDOH-issued permit to grow, 
harvest and sell shellfish. HDOH issued its first shellfish permit to farm and market shellfish intrastate in May 
2013. 

The HDOH shellfish program is now working toward interstate market approval. As required by the NSSP 2015 
model ordinance, SLD is developing testing protocols for pathogenic Vibrio and algal biotoxins. To improve 
early warning biotoxin monitoring, EMS staff recently attended the National Oceanic and Atmospheric 
Administration’s first training course on harmful algae identification in US marine waters. This course 
is targeted at local, state and federal government workers involved in all aspects of harmful algal bloom 
management and research, and was very useful to SLD attendees.

These are only two of the many activities that demonstrate the SLD’s commitment to the health of our 
residents and visitors by monitoring the impact of a dynamic environment on human health and food safety. 
Hawaii is a special place for everyone to enjoy, but as all kama‘aina (locals) know, you should never turn your 
back to the ocean or volcano. Hawaii State Laboratories likes to think that if this does happen, to some degree, 
“we’ve got your back.”

New Jersey Advanced Microbiology Laboratory Protects the 
Public’s Health
By Abolade Oyelade, Research Scientist 3, Bureau of Marine Water Monitoring, New Jersey Department of Environmental Protection

Established in 1912 as part of New Jersey’s commitment to monitoring shellfish growing waters, the New 
Jersey Department of Environmental Protection’s (NJDEP) Bureau of Marine Water Monitoring has continually 
provided the state with consistent, long-term monitoring and reporting of coastal water quality. The Bureau’s 
main office is located in Leeds Point and is a central location to the state’s coastal waters (about 55 miles to 
the South and 78 miles to the North). On most work days, the Bureau’s boat captains collect water samples 
from the state’s coastal waters and deliver the samples for analysis. Results of these tests are evaluated by the 
Bureau’s assessment staff to produce reports on coastal water quality. The Advanced Microbiology Laboratory 
was established in 2006 to conduct specialized research and analysis to support New Jersey’s state shellfish 
program as well as recreational water testing at beaches. 

Vibrio Analysis

To meet National Shellfish Sanitation Program (NSSP) guidelines for shellfish water classification, the 
laboratory tests for Vibrio parahaemolyticus (Vp) and Vibrio vulnificus (Vv) in shellfish tissue. This testing helps 
protect both public health and the shellfish industry economy by preventing Vibrio-related sicknesses from 
shellfish consumption.

Vp is an organism that occurs naturally in coastal waters. Elevated levels of this pathogen appear to be 
directly related to water and air temperature and post-harvest handling practices. Vp levels increase rapidly 
when shellfish are exposed to temperature greater than 70°F.

https://coastalscience.noaa.gov/projects/detail?key=265


 10Bridges: Winter 2017, Issue 17

The laboratory used DNA gene probes to detect 
total (tlh) and pathogenic (tdh and trh) genes in 
Vp. Recently, Vibrio testing was upgraded to use 
qPCR (Real-time Polymerase Chain Reaction). 
Not only can the laboratory detect Vp and Vv 
in shellfish and environmental samples, it also 
carries out serotyping of Vp isolates as well 
as pulse-field gel electrophoresis (PFGE) in 
accordance to CDC protocols.

Microbial Source Tracking (MST)

The laboratory also performs microbial source 
tracking of pollution through F+ Coliphage and 
antibiotic resistance analysis. Results have 
allowed the laboratory to classify pollution 
sources into three main categories: human, 
domesticated animals and wildlife, groups I 
and IV F+ Coliphage genotype is an indicator of 
animal fecal pollution while groups II and III is 
an indicator of Human fecal pollution. This is 
used in Conjunction with Antibiotic Resistance 
Analysis to distinguish between domesticated 
Animals or wildlife, since wildlife shows no 
resistance to panel of 28 different antibiotics 
tested and thus narrow down potential 
remediation options.  

Coliphages are viruses that infect bacterial 
cells. Since they are similar in size, shape and 
morphology to Hepatitis E, Hepatitis A and 
Norwalk viruses, they are a good indicator 
of viral pathogens. They are often used as 
wastewater effluent indicators because they are 
more resistant to chlorination than traditional 
fecal indicators. In the laboratory, a double agar 
layer procedure is used to detect male-specific 
coliphages in water and shellfish tissue. 
Over the years, the NJDEP has been sampling 
known fecal contaminated sites (wastewater 
outfalls), malfunctioning septic discharge sites, 
discharge sites from wildlife refuges and rural 
creeks without animal populations to verify the presence of coliphages and validate the procedure. 

Coliphage analysis was used together with fecal coliform analysis to ensure the safe re-opening of shellfish 
growing waters after Superstorm Sandy in 2012. Coliphage-positive results from shellfish tissue were still 
increasing months after Sandy when compared to pre-storm levels. This was found to be as a result post-
hurricane ocean temperature decrease that prevented shellfish from purging the virus. Shellfish purge 

Coliphage Analysis as performed by the NJDEP:

Step 1: 100mL of sample is added to a sterile cup

Step 2: Magnesium chloride is added to prevent 
phages from passing through membrane filter

Step 3: Sample is filtered through filter funnel

Step 4: Beef extract elution solution is added to elute 
phages from membrane filter

Step 5: The elution solution with phages is collected in 
a base container

Step 6: Host cell is added to phage eluate

Step 7: Molten top agar is added to eluate

Step 8: Molten top agar-host cell-eluate is poured onto 
bottom agar plates

Step 9: Plates are incubated at 35oC for 24 hours

Step 10: Plates examined for clear zones (lysed host 
cells) and calculated as plaque forming units/100mL

Step 4: Beef Extract Elution Solution is added to elute 
phages from a membrane filter
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EPA Updates
First Ever Yersinia Pestis Sampling Protocol
Last fall, the EPA National Homeland Security Research Center developed a first ever open-access and detailed 
protocol to detect Yersinia pestis—the pathogen that causes plague—from multiple environmental sample 
types including water. Available to all government departments and agencies and their contractors, each 
analytical method includes the sample processing procedure for each sample type in a step-by-step manner. 
It includes real-time PCR, traditional microbiological culture, and the Rapid Viability PCR (RV-PCR) analytical 
methods. For large volume water samples it also includes an ultra-filtration-based sample concentration 
procedure. Because of the non-restrictive availability of this protocol, the nation will now have increased 
laboratory capacity to analyze large number of samples during a wide-area plague incident.

EPA Region 3 Laboratory Hosts State Laboratory Meeting
If you invite them they will come – on October 25 and 26, 2016, the EPA Region 3 Laboratory Office in Fort 
Meade, MD hosted the region’s state lab directors involved in ensuring that public drinking water meets Safe 
Drinking Water Act (SDWA) requirements. Representatives from Delaware, Maryland, Virginia, West Virginia 
and the District of Columbia attended in person, while Pennsylvania participated on the phone due to an 
emergency. Each state gave a presentation describing their SDWA implementation role which also highlighted 
accomplishments, concerns and challenges. Other presentations included the Region 3 Lab Branch with a lab 
tour, the Water Laboratory Alliance, and APHL, as well as an open discussion on certification officers training 
and usage. At the end of the meeting, one of the lab directors remarked that they felt the meeting was very 
therapeutic in the sense that while they have challenges, they see that every other lab is dealing with similar 
challenges. It had been many years since everyone had gathered in the same room, but the general feeling 
was that the continuation of these meetings would be beneficial to all. For further information, please contact 
Ed Messer at 410.305.2744 or Cindy Caporale at 410.305.2732.

microorganisms when water temperature is warmer, purging is highly reduced when water temperature is 
cold.

Coliphage analysis is easy to perform and cost-effective. The steps conducted by the NJDEP laboratory are 
described below. Future testing plans for the NJDEP laboratory include genotyping of isolated phages to 
distinguish between human and animal fecal contamination using Quantitative RT-PCR techniques. A library 
phage genotypes will be developed for data comparison. For more information, please contact Abolade 
Oyelade at Abolade.Oyelade@dep.nj.gov. 

Attendees at the October EPA 
Region 3 Laboratory Meeting

https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=329170
https://www.epa.gov/aboutepa/about-region-3s-laboratory-and-field-services-epas-environmental-science-center
mailto:abolade.oyelade%40dep.nj.gov?subject=
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Contribute to the Member Resource Center
The APHL Member Resource Center (MRC) provides an extensive range of resource materials designed to provide 
technical assistance within the public health and environmental laboratory sector. Created by and for the APHL 
member community, the MRC provides a virtual clearinghouse of documents designed to exchange practices, 
communications, protocols, state newsletters and more. The MRC assists APHL members in accessing timely, peer-
contributed, public and environmental health information—rapidly and easily. These resources are not necessarily 
endorsed by APHL.

Examples of MRC resources include:

• Promising laboratory practices

• Media relations procedures 

• Laboratory newsletters 

• Human relations processes 

• Lab testing protocols and guidelines 

• Local fact sheets

• Energy management practices.

The APHL MRC is a vital instrument for the environmental laboratory community to remain knowledgeable in 
meeting today’s challenges. For more information and to submit a resource visit http://www.aphl.org/MRC/. Send 
feedback to memberresources@aphl.org.

New Unknown Contaminants in Drinking Water Sampling Guidance
EPA has recently developed an updated version of its Sampling Guidance for 
Unknown Contaminants in Drinking Water. The guidance provides procedures for 
conducting routine and baseline monitoring in response to a triggered event 
and sampling in support of remediation or decontamination efforts. It brings 
together recommendations for collecting, storing, preserving and transporting 
samples of potentially contaminated water. It also provides recommendations 
to support the detection and identification of many types of contaminants in 
drinking water.

The recommendations provided in this guidance are not mandatory and may 
be modified and leveraged as needed to meet the needs of individual utilities, 
responders and laboratories. The recommendations provided in this document 
are intended to aid the coordination between the utility, emergency response 
and laboratory communities during the response to a contamination incident.

Bridges
Connecting the Nation’s 
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Environmental Laboratories 
sarah.wright@aphl.org, 240.485.2730

EPA Updates (cont’d)

https://www.epa.gov/waterlabnetwork/sampling-guidance-unknown-contaminants-drinking-water
https://www.epa.gov/waterlabnetwork/sampling-guidance-unknown-contaminants-drinking-water
mailto:julianne.nassif%40aphl.org?subject=
mailto:sarah.wright%40aphl.org?subject=
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