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Executive Summary

The U.S. Environmental Protection Agency (U.S. EPA) Regional Laboratory Network
(RLN) consists of state-of-the-art, full-service environmental laboratories delivering mission
critical analytical services, field support, quality assurance and data review, and expert tech-
nical assistance. The analytical data produced by the Regional Laboratories is used regularly
by EPA Regional Program offices as well as EPA’s state, tribal, and local partners to make im-
portant public health and environmental decisions.

Sound analytical data is crucial for environmental decisions and effective environmental
policy. EPA scientists use state of the art instruments and techniques and apply rigorous quality
assurance methods. The regional lab network produces environmental analytical data that meet
EPA’s data needs for EPA’s air, water, waste and enforcement programs. Importantly, the re-
gional labs have the capability to support special or non-routine analytical needs that cannot be
readily obtained from any other source. Because of this, the regional labs fill a gap between
basic research and commercially available analyses.

Regional laboratories are responsive to specific regional needs. Services and expertise
provided by each regional lab are tailored to meet the particular regional needs their state, local
and tribal partners to address complex and emerging environmental issues, often where little
background experience or knowledge exists. Scientific communication and collaboration across
the regional laboratory network leverages regionally-specific expertise and methods across the
nation thereby maximizing efficiency and flexibility while assuring responsiveness. The Re-
gional Laboratories have significant analytical capabilities, as they are all accredited to run nu-
merous methods addressing multiple matrices. While they generally provide routine data need-
ed daily by the EPA Regional programs, they have the flexibility to quickly focus regional re-
sources and capacity on the agency’s highest priorities at any time [e.g., Per- and fluorinated
Alkyl Substances (PFAS), harmful algal blooms, micro-plastics, Flint drinking water response,
disaster response, etc.].

Additionally, through their close coordination with Regional program staff, they identi-
fy and then develop special methods and unique capabilities to address Region-specific needs.
Examples include: human waste source-tracking method for identifying and documenting illic-
it sewage connections; nutrients in salt water; PFAS compounds and other emerging contami-
nants; chemical warfare agent analyses; pesticide formulation testing for FIFRA. The combina-
tion of routine, regular data outputs coupled with the flexibility to apply expertise and resources
to address Regional challenges and priorities is what makes the Regional laboratories so valua-
ble to the Regions.

Finally, to ensure and enhance the defensibility of our data, each regional laboratory
participates in external third party accreditation programs for laboratories under either the NE-
LAC Institute or ISO 17025. Under these programs the labs undergo periodic third party audits,
conduct their own internal audits and participate in numerous Proficiency Testing studies all to
ensure effective quality systems that continually improve performance and ensure high quality
defensible data is produced.

Accomplishments presented in this report capture only a few of the overall activities
provided by all Regional Laboratories. These accomplishments underscore the commitment of
the RLN to be an integral part in protecting human health and the environment. This report
highlights the diversity of support and capabilities, all of which reinforce EPA’s mission and
ongoing priorities.
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Regi onal Lab Networ k Over

EPA has 10 regional offices, each of which has an analytical laboratory. The Regional Labora-

tories provide mission-critical support to the Agency, protecting human

health and the environment. Service and expertise provided byeachRe- Ser vi ces tail or
gional Laboratory are tailored to meet the needs of that particular region  me et r egi onal n
or program and to address complex and emerging environmentalissues. and t o addr es s
In addition to supporting each region, the I0Region- * p| ex and emer gi
al Laboratories collaborate to form the Regional La- e nvi r onment al i
boratory Network (RLN). Efficiency, effectiveness,

and flexibility are maximized by using scientific expertise, implementing

and developing methods, and maximizing partnerships within the RLN and

across the nation.

Environmental decisions and policies provide the RLN with the ana- S H R @ t S PEG] a !

lytical structure to meet program needs. Regional Laboratories also J _e'$ pecific obje
provide support to national initiatives and research. Each laboratory tives and go all .
within the RLN constantly and consistently meets and supports pro- wards a sustain

ject-specific objectives, achieves quality goals, provides analytical
expertise, and produces accurate data within the Agency.

EPA Regional Laboratories are committed to producing quality data.
The laboratories follow EPA organizational directives for a high-
performing organization. All 10 laboratories are accredited by Nation-
al or International Accreditation programs ensuring effective quality
systems, improved performance, and defensible data. External assess-
ments are performed regularly at RLN laboratories.

".\/ Accreditation fo

& tional Environmer

- tory Accreditatio

T e (NELAC) or Inter

Standards Organi z
17025

N
..l' —

Contracting mechanisms are used within the RLN to provide addi-
tional procurement of analytical services. The Contract Laboratory
Program (CLP) provides standard analytical services supporting the
Superfund Program. Each laboratory uses an Environmental Ser-
vices Assistance Team (ESAT), which is a contract to support labor-
atory functions. This organizational structure permits EPA Regional
Laboratories to provide quick response to emergencies, while RL N_ supports Agenc
providing timely completion of all projects. During FY2016, 10 Re- quircéspo n_ g

. : emergencies
gional Laboratories supported over 148,000 sample analyses and
over 1,300 projects.



Re gi olmabmdatoryNet wor Kk Overvi ew

Regional Laboratory scientists are a valuable resource.

Scientists have expertise in analytical methods, quality

assurance and quality control principles, data validation, tical met
field analytical techniques, and solving complex analyti- nt s

cal projects. During FY2016, the 10 Regional Laborato-

ries supported more than 40 method improvement pro-

jects.

Regional Laboratory scientists are certification officers for the Drinking
Water Laboratory Certification Program and participate in state drinking
water audit programs. Laboratory scientists also provide management,
technical, logistical and oversight support to EPA, State and

tribal programs, operate air monitoring quality assurance pro-

grams, and support field sampling functions. ' © | e s

drinking water safe

EPA Regional Laboratories performed 4, 36
support of significant emergency respons

Leantéorarteories are capable of analyzing sa

a v riI—Ftné of chemical constituent s, i ncl
for 0] - . .

a[g/ents. ome Regional Laboratories devel

met hods for chemical warfare agent degra

characterize and remedi ate contaminated

Within each Regional Laboratory, core capabilities all
pabilities provide the flexibility for each | aboratory
gional and national initiatives. Three tables (core, u
cal and biological/ microbiological <capabilities for ea
bilities tables for each RBReégtberalkndadrdd achroes ya\eielrply loev i
the following EPA websites.

Regi onal Laboratories Core Capabilities

http:// www. epa. goslca cacttephnodtedpgmaphbi |l ities
Regi onal Laboratories Unique Capabilitie:
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documentagi on

Regi onal Laboratories Developing Capabilidi
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Analytical Support to EPA Programs

Regional Laboratory staff support diverse and challenging requests from the programs, states
and tribes. During FY2016, the Regional Laboratory Network (RLN) conducted more than
148,655 analyses. The distribution of work by the RLN is shown in Figure 1. These totals ex-
clude Quality Control (QC) samples, which add an additional 20%.

Figure 1. Analytical Support to EPA Programs FY2016
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In keeping with prior years, Superfund program continues to be the largest volume requestor
of analytical services (51.7%), followed by Water Programs (36.4%). Emergency Response
program support continues to be significant program at 2.9%, with RLN laboratories analyzing
4,287 samples in conjunction with time-critical responses to environmental disasters, hazard-
ous materials releases, priority contaminant removals, and other threats to human health and/or
the environment, which aided in timely and cost-effective decision-making in the field. All 10
Regional Laboratories augmented the National Enforcement Investigations Center’s (NEIC’s)
capacity in support of important criminal cases, analyzing 382 criminal samples during the
year.

10




Sites/Projects Supported by Program

This graph summarizes the number of analytical and field projects supported by the Regional
Lab Network (RLN) for each program . Collectively 1,333 laboratory projects and 283 field
projects were supported.

Sitesand Projects Supported by the
Regional Lab Network in FY2016

700
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300
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100

Lab Support Field Support

Air Water W Superfund MRCRA MBrownfields BUST M Pesticides BTSCA B Criminal Investigation M Other
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Method Development for EPA Programs

Because of the unique nature of the support provided by Regional Laboratories, the ideal Re-
gional Laboratory scientist is part research scientist and part production scientist. Regional La-
boratory scientists are capable of developing methods (often with short lead times), focusing on
quality control, and operating under demanding delivery schedules.

A significant amount of work supported during the year required methods be developed specifi-
cally to address the unique needs of a particular region. Often, methods developed by a region
to address a local environmental challenge are mobilized in other regions as their benefit is re-

alized and/or as the need arises.

' Method Development Project Support to EPA Programs in FY2016 ‘
41 Methods

Enforcement
%

Pest
RCRA 3%
%

Superfund
49%
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Success Stories Supporting Agency Priorities

The Regional Lab Network directly supports Agency Priorities to provide Ameri-
cans with clean air, land, and water and to ensure chemical safety. The following
is a list of Agency Priorities and just a few examples of Regional Lab Network
projects supporting those priorities, as well as the regional lab leading this effort.
Brief project summaries are also provided in this Section.

Protect and Improve Air Quality

Vapor Intrusion Field Analysis (Region 7)

Grenada Manufacturing (Region 4)

Chloroprene Air Analysis & Data Review-LaPlace, LA (Region 6)

Comparison of Passive/Active Sampling Methods for Assessing PCB

Aroclors in Schools (Region 2)

1 VOC Analysis of Radiello Passive Diffusion Sampling Devices
(Region 9)

f
f
f
f

Accelerate the Pace of Cleanups
1 Former Kil-tone Superfund Site Response (Region 2)
1 Ely Mine Superfund Site Bat Study (Region 1)
1 Cinnabar Mine Mesocosm Experiment (Region 10)
1 Lead Bioaccessibility Method (Region 4)

Improve the Safety of Chemicals
1 Progress on the analysis of Per— and fluorinated Alkyl Substances
(PFAS) (Region 4)
1 Heritage Crystal Clean (Region 6)
1 Sky Valley Education Center PCB Inspection (Region 10)
1 PFOA/PFOS Method Validation Study (Region 5)
1 Dicamba Overspray in Missouri (Region 7)
Empower Communities, States and Tribes
1 Cyanobacteria Monitoring Collaborative (Region 1)
1 E Coli Concentrations in Bear Creek Watershed (Region 8)

Continued on next page
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Success Stories Supporting Agency Priorities

(cont.)

Protect Water

=A =4 =4 4 -4 -4

Passaic River Pathogen/Microbial Source Trackdown Study (Region 2)
Region 3 Ocean’s Program Ocean Vessel Artificial Reef (Region 3)
Molecular Biology Analytical Support to RARE Projects

Region 8 Algal Toxins in Water Method Development (Region 8)

Flint Michigan Drinking Water Response (Region 5)

Region 3 and Trash Free Maryland Work Together to Identify Micro-
plastic in the Chesapeake Bay (Region 3)

Formaldehyde in NW Aquaculture Facility Effluents and Receiving
Waters (Region 10)

Increase Environmental Law Compliance Rate

f

Allied Waste Landfill Enforcement Investigation — Joint Regional
RS&T Project (Region 2)

Region 3 Lab Response to Potomac River Sheen Discharge (Region 3)
Ocean Dredged Material Disposal Sites

Catalytic converter Washcoat Analysis for Platinum Group Metals by
X-Ray Fluorescence Spectrometry (Region 9)

Affirm EPA as a High Performing Organization

f

=A =4 =4 4 =

Advanced Monitoring and Next Generation Compliance Tools
(Region 1)

Forward Looking Infrared Cameras (Region 1)

PhyloChip Development (Region 7)

Ft. Riley Groundwater Analysis for Green Infrastructure (Region 7)
Lead Bioavailability Study in Missouri (Region 7)

Region 7 Lean Events (Region 7)
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Protect and Improve Air Quality

Vapor Intrusion Field Analysis

Region 7 scientists provide a wide variety of field
sampling and characterization services to regional
program offices. Vapor intrusion from subsurface
plumes of volatile organic compounds into residential
living spaces is a major concern in Region 7. Our
Monitoring and Environmental Sampling Branch
(MESB) collects subsurface water, soil, and vapor
samples using novel approaches developed locally.
Using Geoprobe direct push technology coupled with
the Membrane Interface Probe (MIP), MESB scien-
tists can provide real-time information to site manag-
ers about site geology, depth to water, depth to con-
taminant, and contaminant characterization. Real time
MIP data are used to determine contaminant plume
extent, depth, composition, and location producing
significant savings to project managers and programs
over routine sampling approaches to site characteriza-
tion. Additionally, MESB scientists have developed a
novel approach to collection of shallow soil-gas sam-
ples that does not require employment of Geoprobe
technology. Using a wagon mounted generator and a
customized industrial hammer drill, our scientists can
rapidly collect shallow soil gas samples at a depth of
seven feet, typically representative of basement level
elevations in residential homes. The trailer mounted
generator is also used to power a pump that evacuates
a sampling chamber equipped with a tedlar bag to col-
lect the subsurface vapor plume sample from the soil
gas sampling probe. When used in combination with
Region 7 § mobile gas chromatography/mass spec-
trometry (GC/MS) laboratory, this approach allows
for very rapid characterization of shallow soil gas
plumes with over seventy field samples collected in a
day. In FY-2016, Region 7 scientists provided sam-
pling support to ten different vapor intrusion sites and
performed field analysis of 979 samples in our mobile
laboratory providing substantial site characterization
savings in both time and money.
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Protect and Improve Air Quality

Grenada Manufacturing

The Eastern Heights in Grenada, Mississip-
pi is a subdivision located near a facility
that utilized trichloroethene (TCE) in the
manufacturing of automobile parts. For
several years, EPA has worked to delineate

a TCE groundwater plume around the man- e
ufacturing facility. Between 2011 and

2015, groundwater and soil vapor collected I e S |
on the edge of the Eastern Heights neigh-

borhood indicated a potential concern for — |
TCE. It has been documented that the con- Scil Gas o

taminated groundwater flows beneath the
community raising concern among the resi-
dents regarding potential exposure to the
contaminants from volatile organic com-

pound (VOC) vapors, which could be re- g
leased into their homes via crawl spaces

and concrete floor slabs. Beginning in the
Spring of 2016, Region 4 conducted five

vapor intrusion sampling investigations to
determine if the residents were being ex-
posed to harmful contaminants. Based on
results of these studies, EPA has determined
that there is no immediate threat to public
health in the Eastern Heights neighborhood
due to TCE.

EPA works in cooperation with states,
tribes, and local governments to design
and implement air quality standards and

programs. EPA relies on other federal

agencies, academia, researchers, industry,
other organizations, and the public. These
partnerships are critical to achieving im-
provements in air quality and reducing
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Protect and Improve Air Quality

Chloroprene Air Analysis and Data Review — LaPlace, LA

In December 2015, EPA released the results of its 2011 National Air Toxics Assessment
(NATA) that provides information on the potential risks from breathing air toxics. This as-
sessment identified higher than expected levels of chloroprene in the community of LaPlace,
Louisiana. Chloroprene, a chemical used in the production of Neoprene, was recently classi-
fied by EPA as a likely human carcinogen.

To determine if elevated levels of chloroprene were indeed present in the air in LaPlace, the
EPA and the Louisiana Department of Environmental Quality conducted air monitoring in the
community. Samples were collected in summa canisters in the neighborhoods near a LaPlace
facility. The Region 6 Laboratory provided analytical support of multiple air samples to de-
termine the presence of chloroprene. As the project continued, later samples were analyzed
by a contract laboratory. The Region 6 Laboratory performed data review of 10% of the sam-
ples analyzed by the contract lab and collected in LaPlace. Region 6 Laboratory sample re-
sults and data review were provided to the Multimedia Division and will aid future actions for
this site.

Comparison Study of Passive/Active Sampling
Methods for Assessing PCB Aroclors in Schools

Polychlorinated biphenyls (PCB) Aroclors were used extensively in school building materials
(caulk and lighting fixture ballasts) during the approximate period 1950-1978. A small sam-
pling of such schools has registered elevated indoor air concentrations of PCBs. The com-
mon, standard method is based on an active sampling technique using pumps to collect air
over a 24-hour period. Passive air sampling holds promise as a low cost, easily implemented
method that can provide longer time-integrated sampling in public schools.

The performance of a passive air sampling device against the standard accepted active air
sampling method in a school setting has not been established. A Region 2 Regional Applied
Research Effort (RARE) project was approved to evaluate a side-by-side performance of a
passive air sampling device versus an active air sampling for measuring levels of PCB Aro-
clors in select, representative New York City public schools. The research was intended as a
limited-scale effort to assess whether a passive sampling method for PCBs in indoor air can
be used as a cost-effective approach for quantitatively measuring PCBs in school environ-
ments.

The Region 2 Laboratory provided the analytical support to this RARE project. This was
largely an applied research effort and the Laboratory worked for several weeks to optimize
the extraction method of the Poly Urethane Foam (PUF) material. This development in-
volved several rounds of testing of QC samples and adjusting method parameters to obtain
acceptable contaminant recovery with no appreciable contamination. After completion of the
method development phase, The Laboratory processed over 50 PUF samples for the project,
stemming from both the passive and active sampling methods applied during the study. The
PCB Aroclor results of the two sampling methods were fairly consistent and comparable.
The laboratory provided a summary of the results to the program office for evaluation.
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Protect and Improve Air Quality

VOC Analysis of Radiello Passive Diffusion
Sampling Devices at the EPA
Region 9 Laboratory

Vapor Intrusion (VI) of toxic vapors into homes and businesses from contaminated soil and
groundwater has become a growing concern. The customary method for collecting indoor air
samples is through the use of steel air summa canisters. The canisters are expensive, bulky, and
intrusive when left to collect air for 24 hours in a home or other building. Passive diffusive
sampling cartridges offer some advantages over steel canisters. They are smaller, cheaper, less
intrusive, and may potentially offer greater sensitivity than analysis from canisters. At many of
the sites of concern, Region 9 has begun large sampling projects using Radiello passive diffu-
sion samplers, rather than using the traditional steel canisters with VOCs analyzed by GCMS
SIM analysis using Method TO 15. The use of Radiello samplers is not dependent on the avail-
ability of canisters from the laboratory and the analysis of the samples, once collected on Radi-
ellos, tends to be less expensive than steel canister analyses.

At the request of the EPA Region 9 Vapor Intrusion Work Group, the Region 9 Laboratory de-
veloped the capability to analyze Radiello samplers for VOCs. The capability developed by the
Region 9 Laboratory uses a method that employs chemical desorption with carbon disulfide and
analysis by GC-FID or GC/MS. This approach allows for the usage of cartridges that have larg-
er capacity, which allows for cartridges to be left in place for a longer time, pr0V1d1ng a lower
reporting limit. With the addition of this capability, the AR
Region 9 Laboratory anticipates significant additional re-
quests for analytical support from our Superfund clients.
During FY2016, the Superfund program submitted 367
samples from 5 sites that were collected and analyzed with
this new methodology.

All 10 Regional Laboratories provide scien-
tific expertise to support Regional and Na-
tional Water Programs and Initiatives, which
can include analysis, field support, quality
assurance and data review, and technical sup-
port

Summa Canister & Radiello
Passive Sampler
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Accelerate the Pace of Cleanups

Former Kil-tone Superfund Site Response

Region 2 Regional Science and Technolo-
gy (RS&T) field and laboratory staft pro-
vided consistent, effective and high quality
field sampling and analytical support to the
Removal and Remedial Programs at the
Former Kil-tone Company Superfund site.
The community was very sensitive to the
historic release of arsenic based pesticides
contamination found on their residential
properties immediately adjacent to the site. The application of innovative technologies such
as X-ray fluorescence (XRF) by the field team to analyze > 900 soil samples collected during
the initial characterization, coupled with data visualization via Excel, guided residential sam-
pling of the surrounding neighborhood. A correlation was established between the XRF val-
ues for arsenic, lead, copper and zinc, which minimized the number of samples requiring tra-
ditional laboratory analysis and significantly reduced analytical costs during this Phase 1 ef-
fort. The geography surrounding the site was further explored and contamination was dis-
covered migrating 3 miles offsite via a creek bed which required extensive characterization.

As a part of this response, the Region 2 Laboratory analyzed over 2000 sediment and residen-
tial yard flood-plain soil samples, primarily for Metals analysis, and provide validated results
within 4 weeks of each sample delivery. In addition, another innovative technique, stable
isotope analysis, was employed and generated results supporting the HRS scoring and NPL
listing of this site. Use of the RS&T field and laboratory staff to form a multi-faceted project
team resulted in a $200,000 overall cost savings to the limited site budget and kept the site
cleanup activities on schedule.
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Accelerate the Pace of Cleanups

Ely Mine Superfund Site Bat Study

As part of Region 1 Olaboratory ecological risk assessment
support to the Superfund program, lab staff performed a study
of Threatened Northern Long-Eared Bats (NLEB) at the Ely
Copper Mine Superfund Site (Ely Mine Site). The study find-
ings supported consultation with the U.S. Fish and Wildlife
Service on how to remediate mine wastes at the Ely Mine Site
while minimizing adverse effects on NLEB, which were listed
as Threatened under the Endangered Species Act in 2015. The
consultation process is required where remedial activities
might disrupt habitat used by a Threatened species.

The Ely Copper Mine Superfund Site (Ely Mine Site) is an
abandoned copper mine located in the town of Vershire, Vermont. Copper mining activities oc-
curred at the Ely Study Area from 1821 to 1920 with the most significant activities occurring from
1850s through 1880s. The Ely Mine Site encompasses approximately 350 acres, including about 30
acres of waste material. Remedial activities are planned to remove wastes that contribute to acid
mine drainage into Ely Brook and Schoolhouse Brook. The site includes a number of historic mine
openings that are used by several species of bat, including NLEB, for hibernation. These openings
are critical habitat features because bats migrate from all over the Northeast to hibernate in caves
and mine openings. Bat populations have been greatly reduced by a disease called White-Nose Syn-
drome, which damages the skin of bats and causes them to starve during winter hibernation.

Starting in the Fall of 2015, the Region 1 lab worked with contractors from TechLaw (ESAT) and
the Biodiversity Research Institute to monitor the use of bats over a 1-year cycle. This cycle cov-
ered the fall when bats congregate near hibernation locations (hibernacula), spring emergence from
hibernation, and summer foraging at the Ely Mine Site. The study
included passive collection of bat echolocation and social calls
(acoustic monitoring), which can be used to identify the species of
bat present, capture and radio telemetry which is used to track the
daytime roosting and night foraging areas of bats, and emergence
counts at roosting locations to see how many bats come out of each
roost. The acoustic monitoring took place at nine stations. Call files
were evaluated by bat experts to identify the species present at each
site. 147 nights of capture and radio tagging occurred at 24 sites.
Weather permitting, capture would start at sunset and end at approxi-
mately 1:00 AM every night during the summer and fall. 647 bats
were captured, of which 9 were NLEB in the summer capture season,
and 1 in the fall. Overall this project suggests that some NLEB use
the site for summer foraging at night, but not for daytime roosting.
NLEB activity drops off significantly in the fall. This study provides
an excellent baseline survey of bat activity, which will be used to
establish when and where on the Ely Mine Site EPA can pursue re-
medial activities while minimizing disruption of bats’ use of the site.
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Accelerate the Pace of Cleanups

Cinnabar Mine and Mesocosm Experiment with
Carbon Amended Tailings

Cinnabar mine, located in central Idaho, is an abandoned mercury (Hg) mine which operated
from 1921 to 1958. Cinnabar Creek flows through the tailings at the mine site and delivers wa-
ter with elevated Hg concentrations into the East Fork of the South Fork of the Salmon River.
The streams and river impacted by Hg releases from the Cinnabar mine contain several federally
-listed threatened fish species and are part of the Nez Perce Tribe’s usual and accustomed har-
vest areas. Limited road access to the mine site precludes traditional heavy equipment removal
options. As a result, alternative remediation strategies are being considered that involve the ad-
dition of organic material to the tailings pile to promote vegetation growth in order to decrease
erosion. While this action would likely reduce the bulk loading of Hg to Cinnabar Creek, it also
has the potential to increase methylmercury (MeHg) production at the site through methylation
by anaerobic bacteria. MeHg is a more toxic and bioaccumulative form of Hg. The goal of re-
mediation at the site is to reduce Hg loading to the creek and, at the same time, not increase
MeHg concentrations.

Region 1 G Office of Environmental Review and Assessment (OERA) Environmental Ser-
vices Unit and Laboratory worked with the Office of Environmental Clean-up to design a
study to help site managers make effective remediation options by investigating potential in-
creases in MeHg production at the Cinnabar mine from organic matter amendments to the tail-
ings. While previous studies have established that additions of organic carbon stimulate micro-
bial methylation of Hg, it was uncertain how bioavailable the Hg associated with the tailings
would be to the methylating organisms. The investigation involved both field measurements of
ambient environmental conditions as well as controlled laboratory experiments. The controlled
laboratory experiments were run in triplicate and consisted of un-amended tailing and tailings
amended with an engineered soil media typically applied at mine sites. The experimental re-
sults showed that the organic carbon amendments stimulated microbial activity which resulted in
a large increase in MeHg concentrations, while the un-amended tailings did not show a change
in MeHg concentrations over time. In addition, the experiments showed that the addition of or-
ganic amendments significantly increased the mobility of dissolved inorganic Hg in water,
which has important implications for understanding the potential for increasing MeHg produc-
tion downstream from the mine site. These results are currently being used by site managers to
design an effective remediation at the site that is optimized to reduce MeHg production and de-
crease Hg mobility. The results are of interest to the Nez Perce Tribe which invited the EPA to
present the results at a recent meeting.

Figure 1. Photos show the abandoned Cinnabar mine site
in central Idaho (left) and the setup of the laboratory meso-
cosm study to identify the impact of organic carbon amend-
ments on Hg methylation (right).
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Accelerate the Pace of Cleanups
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Lead Bioaccessibility Method

The Office of Superfund Remediation and Technology Innovation
(OSRTT) directed the program to lower the action level for lead in soils
in order to be more protective of sensitive human populations. In re-
sponse, the Region 4 Laboratory adopted the in-vitro bio accessibility
Assay for Lead in Soil (SW-846 Method 1340) to determine the frac-
tion of total lead in a sample that is will likely be available for accumu-
lation in human tissue. A sample preparation method was chosen that
extracts lead for the relevant particle size under conditions which mim-
ic as nearly as possible the conditions of human ingestion. The Super-
fund Division has used the bio accessibility data for a high profile case
in the Region to accurately assess the risk to human health from lead in
soil.
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Improve the Safety of Chemicals
EEEEEEEEEEEEEEEEEEEEN

Progress on the analysis of Per- and fluorinated
Alkyl Substances (PFAS) including Gen-X

Per- and polyfluoroalkyl substances (PFAS), are a broad class of environmental contaminants
of emerging concern. PFOA and PFOS are two well-known compounds within this broader
class of compounds. PFAS are increasingly being detected at low levels in our nation’s eco-
systems, including contamination of drinking water sources. Environmental monitoring for
PFAS is becoming more requested at Superfund remedial and removal sites. PFAS analysis
can be very challenging, especially given their diversity and lack of well-established analytical
methods.

In an effort to address this increasing demand for analytical support for PFAS, the Region 4
laboratory is actively involved in a cross-EPA workgroup on method validation and exposure.
The workgroup consists of staff from HQ, Regional laboratories and ORD.

Currently, the focus within the chemistry subgroup is to develop multi-laboratory validated
methods for water samples other than drinking water (surface, ground and waste water) and
quantifying 24 PFAS. At this time, validation samples have been prepared, distributed, ana-
lyzed and the sample results submitted for statistical analysis by six laboratories. That data
will be used in the effort to provide validated methods for non-drinking water matrices. The
Science and Ecosystem Support Division (SESD) laboratory is actively participating in this
effort.

As PFOA and PFOS have been eliminated from production, alternative replacement com-
pounds are being produced. Recently, the scientific literature has shown these replacement
compounds to be detectable in the environment. One area where these newer contaminants of
concern have been detected is in the Cape Fear Watershed. Region 4 staff have been involved
in a workgroup formed to address these detections. The workgroup consists of staff from NC
environmental agencies, ORD and SESD. To monitor these emerging contaminants, the Re-
gion 4 SESD is currently single-lab validating a procedure to monitor water for hexafluoropro-
pylene oxide dimer acid (HFPO-DA) (technical product known as Gen-X), a PFOA replace-
ment. It is expected that the method validation will be completed in FY 2017.
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Improve the Safety of Chemicals

Heritage Crystal Clean

A special request was made to the Region 6 Houston Lab to analyze samples from the Heritage
Crystal Clean site, a facility that reuses hazardous wastes as manufacturing ingredients in parts
cleaning products. Routine laboratory analyses volatiles, semi-volatiles, and metals were per-
formed for these samples with an unusual request to determine a total volatile organic concen-
tration (VO) and total organics by percentage (per RCRA Air Rule Requirements Section 3004
(n)). Routine laboratory tests normally report volatile and semi-volatile compounds as individu-
al concentrations not as summations or percentages. To perform these complex calculations, the
laboratory had to develop a special reporting package to meet the needs of the customer. The
first step was to separate organic compounds as volatile or semi-volatile, according to the regu-
lation, in highly concentrated and difficult samples. The RCRA Air Rule requires that only
compounds with Henry’s Law Constants (HLC) > 0.1 can be included in the VO calculation
(HLCs are a measure of how much of the compound in water is released to atmosphere versus
how much is retained in the liquid). The regulation does not have a set list of compounds with
HLC:s to include in the VOC calculation but has a list of compounds that are specifically exclud-
ed; therefore, each target and tentatively identified compounds (TICs) peak had to have the HLC
individually verified through research of multiple sources to ensure they met or exceeded HLC
criteria of other volatile compounds. To complicate matters further, the same organic com-
pounds, predominantly TICs, were detected in both volatile and semi-volatile analyses, and the
reviews had to ensure they weren’t being counted by both techniques (i.e. counted twice). If
the HLC could not be verified as >0.1, the compound was reported separately under the semi-
volatiles analysis. Separation of the peaks between the analyses became a painstaking and
lengthy process. Once the volatile and semi-volatile compounds were confirmed, the total or-
ganic concentration by percent was calculated using a summation of target and TICs for both
volatile and semi-volatile analyses. This sample set took herculean effort to complete because
they were highly concentrated samples, required complex calculations, and needed a special re-
porting package. Significant research and manual calculations were required for this project,
which made the analysis, reporting, and reviews of the data very complicated and lengthy.

SKky Valley Education Center

In the fall of 2015, the Sky Valley Education Center (SVEC) in Monroe, WA began receiving
complaints from parents and students regarding illnesses they believed were related to contami-
nants in the building. The complaints reported to the County Health Department were suspected
to be associated with conditions at the school such as leaking ballasts of old fluorescent light
fixtures. The EPA Region 10 Laboratory and the Office of Compliance and Enforcement (OCE)
assisted the SVEC in determining whether Polychlorinated Biphenyls (PCBs) were an issue at
the school.

The Region 10 Laboratory worked with OCE and EPA Region 5 PCB inspectors to collect wipe
samples of school room surfaces and light fixtures for the analysis of PCBs. The Region 10 La-
boratory also analyzed caulking material samples for PCBs. Preliminary results were provided
within a few days of the samples’ receipt. To verify detected PCBs as aroclors, a gas chroma-
tograph/triple quad mass spectrometer was used to confirm identifications. The results deter-
mined that the light fixtures were a source of PCBs and that the school needed to take remedial
action. Additional sampling and analyses by the Region 10 Laboratory occurred after the school
spent over $350,000 to replace light fixtures with LED lighting. The results indicated that the
PCB sources had been removed.
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Improve the Safety of Chemicals

PFOA/PFOS Method Validation Study

The Region 5 Laboratory conducted a multi-lab validation study for direct injection of non-
drinking water per fluorinated chemical samples into a Liquid Chromatograph-Tandem
Mass Spectrometer. The effort is multi-programmatic with participation from OLEM, ORD
and several Regions. The data are being evaluated. The method was developed in the
Regional lab and a similar method for soils/sediments is also ready for method validation.
The methods have been used for the analysis of PFCs at several sites across the county for
ORD Environmental Response Team and the Regions. The methods for soil and water
were adopted by ASTM International as ASTM Standards D7968 and D7979 respectively,
and are being referenced worldwide.

Dicamba Overspray in Missouri

In the spring of 2016, over 100 dicamba overspray complaints were filed with the State of
Missouri DEQ and Department of Agriculture. Cotton growers had planted GMO cotton .
that were resistant to dicamba, which improves the farmers ability to kill weeds without
destroying their crops. Dicamba and a new Dicamba/2,4-D mixture was used on the genet- .
ically modified organism (GMO) crops. Unfortunately, non-GMO crops were adjacent to

these cotton fields. Two main issues arose from this event. First, the pesticide label did

not specify that it could be used on GMO crops, so it was a violation of the Federal Insecti-

cide, Fungicide and Rodenticide Act (FIFRA). Second, many of the neighboring farmers

lost large amounts of edible crops such as peaches, beans, tomatoes, cantaloupes, and soy-
beans. Because dicamba is so volatile, it does not have a typical overspray pattern directly
adjacent to the applied field. The number of complaints overwhelmed the state of Mis-

souri, and EPA was invited to assist. Chemists were brought in to discuss options with the

state and FDA, as well as OPPS. Region 7 chemists set-up an analytical method following
directions from OPPS, and prepared for additional samples. Region 7 chemists also

worked with the local FDA office to understand the methods used by them for the food side

of the project. By ensuring EPA’s method is comparable to FDA’s method, the data could

be compared and used. The Region 7 lab director shared this information with Region 4

and 6 lab directors when the complaints expanded into Illinois, Kentucky, and Arkansas.

EPA Region 7 has the method working and is ready for future events analyzing both soil

and vegetation.
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Empower Communities, States & Tribes

Cyanobacteria Monitoring Collaborative

Cyanobacteria and their associated toxins are a major issue in New England. Starting in 2013, EPA’s
New England Regional Laboratory partnered with our states (including NY) to convene a region-wide
cyanobacteria monitoring and “bloom watch” workgroup to collaboratively establish a uniform and con-
sistent regional approach to monitoring cyanobacteria. Now called the Cyanobacteria Monitoring Col-
laborative, the program has significantly expanded each year. The Collaborative includes state
environmental water quality and beach monitoring programs and departments of public health, tribes,
public water suppliers, NGOs, citizen monitoring groups, and academics. Three key components of the
Collaborative are:

. BloomWatch - a crowdsourcing, citizen science smart phone app that the public can use to iden-
tify and report potential cyanobacteria blooms by uploading time, location and pho-
tos of a potential bloom to the citsci.org webpage, which can be relayed immediately
to a state specialist for follow up. BloomWatch not only educates people, but pro-
motes the use of quality assured data submitted by the public to address the cyano-
bacteria issue.

. CyanoScope — Developed for trained citizen scientists and professional wa-
ter quality managers to collect water samples and upload microscope images of cya-
nobacteria to the inaturalist.org webpage at http://www.inaturalist.org/projects/
cyanoscope. Field monitoring kits complete with digital field microscopes and cya-
nobacteria samplers are provided through Region 1 § Equipment Loan Program.

. Cyanomonitoring — this component engages environmental professionals and trained citizen
scientists in monitoring using a field fluorometer to test for cyanobacteria in water samples to track the
progression through the course of the sampling period, helping in the ability to forecast upcoming bloom
events and manage recreational waterbodies and drinking water sources. The Collaborative’s webpage
(http://cyanos.org/) provides detailed information and links each of the three components. There is also
a listserv with more than 300 subscribers.

Region 1 ¥new mobile biology laboratory is being used extensively to conduct on-site training for
engaged watershed protection and citizen science groups around the region. EPA staff have held train-
ings at more than 40 different locations around New England and trained in person more than 400 indi-
viduals, including state and local water quality staff and boards of health, munic- -
ipal drinking water suppliers, citizen associations, academic researchers, lake
and river associations, and others. EPA staff have also held numerous national
webinars attended by hundreds. There have been numerous positive articles,
news clips, blog posts, tweets and Facebook posts about the program, including
a National Geographic blog including the program in the top ten citizen scientist |5
programs in the US.

The architecture of this program has been designed to be flexible enough to be
easily incorporated into existing monitoring and educational programs, yet rigor-
ous enough to ensure uniformly consistent monitoring methods and protocols so that data can be aggre-
gated across the region and utilized by many different entities. It can easily be implemented by citizen
scientists and volunteer monitoring groups to advanced drinking water programs with limited invest-
ments of funds or labor. The program provides an educational component as well as the data necessary
to responsibly manage our water resources. As a result of the national conferences, webinars and arti-
cles, the approach is being adopted by almost all Regions, many states, watershed groups across the
country and even internationally. This program has been a highly successful collaboration between
EPA and the states, involving the best experts working together to tackle a growing public health and
environmental crisis, while engaging citizen scientists to collect quality data during these times of
shrinking resources.
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Empower Communities, States and Tribes
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E Coli Concentrations in the

Bear Creek begins in wilderness snow atop 14,271-foot Mount Evans, visible to residents
around metro Denver. The creek cascades through pristine forests starting in the foothills near
Evergreen. Pristine water reaches suburban homes, roads, reservoirs, septic tanks, parks used by
dog-walkers, golf courses and commercial sites. Chemical and biological contamination gets
worse as Bear Creek approaches the South Platte River. In 2008, The USEPA deemed Bear
Creek “impaired” Denver, Lakewood and Sheridan taxpayers would be fiscally responsible,
facing federal Clean Water Act penalties, if Bear Creek water quality isn't improved. E. coli
contamination in Bear Creek has been measured as high as 2,400 colony-forming units (cfus)
per 100 milliliters. The state health limit is 126 cfus. The occurrence, fate, and transport of E
Coli is an important water quality concern, both nationally and regionally and has gained public
interest. The work conducted by this Region 8 Team is providing valuable information to ad-
dress those concerns and fill information gaps which could then be used to inform the imple-
mentation of the Safe Drinking Water Act (SDWA) and Clean Water Act (CWA), as appropri-
ate. (continued on next page)
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Empower Communities, States and Tribes

E Coli Concentrations in the
Bear Creek Watershed (cont.)

One of the most rewarding aspects of this project was the training of Metropolitan State
University of Denver students and the training of Sheridan High School students. The stu-
dents were trained in the proper sampling of the creek, the proper safety precautions, some
were taught analysis methods, and then data review, data interpretation, and finally presen-
tation skills. Region 8 Laboratory scientists, each with their own specialty, contributed to
the outreach to these students. They accompanied them on sampling events, helped them
understand the reasons why what they were doing was important, and helped them explain
their results to the Sheridan City Council. The Region 8 Laboratory scientists, also made
presentations about the methodology, background science on E Coli contamination, and
results of the testing to all of the partners. Region 8 Laboratory scientists were also con-
tributors to the City of Lakewood Sustainability Plan. (continued on next page)

The Region 8 Laboratory scientists negotiated, educated, and jointly developed plans to be
more strategic with sampling locations. This strategic planning resulted in a more compre-
hensive monitoring program and the inclusion of more sampling sites than was initially
fiscally possible. Over 1000 measurements have been made in the last three years.

The work by this team supported the development of a multi-partner surface-water moni-
toring programs. Data generated from this study is being used in the region by states and
local municipalities, but was also shared with OW, ORD, and other federal agencies. The
data has been used to determine the broadness of the E Coli issue and to try and identify
sources. This coordination, use, and sharing of data expands the utility of the data to im-
prove our scientific understanding of the E Coli fate and effects, for use in regulatory deci-
sions, and implementation of national water quality initiatives. This effort is improving
and maintaining improvements in water quality as well as fostering partnerships within the
agency and between the agency and local municipalities, universities, and citizen groups
(Groundwork Denver and Trout Unlimited).

29

Environment al and public health i mpacfis affect pe
where t hieayt Itihewe community | evel. EPA i focused on
support to communities, especirdlulryeinfeienwinrdenmment
served, and edciosntorneiscsaeld yar eas where thle needs are
Regi onal Laboratories coordinate techpgical assist
across EPA Programs; with states, tri es, and | oc
ot her federal agencies to support comihunities as
i mprovements that enhance economic opportunity an

C

~

c O~ 0 M)



Protect Water: a Precious, Limited Resource
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Passaic River Pathogen/Microbial
Source Trackdown Study

The Second River, a major tributary of the Passaic River located in Northern New Jersey, flows
through an Environmental Justice area that is largely urbanized and includes several large town-
ships. The river has shown some of the highest levels of fecal bacteria in the New York-New
Jersey Harbor and the source of these elevated levels was not clear. The Region 2 program of-
fice, with the assistance of the Region 2 RS+T field and laboratory staff, designed an intensive
study with the primary objectives of 1) assessing bacteria levels at multiple key locations
throughout the Second River and 2) identifying the sources of the bacteria, specifically whether
they were of human origin.

The Region 2 Laboratory provided analytical support for the project, analyzing samples for con-
ventional bacteria indicators followed by molecular DNA marker testing of the bacteria to iden-
tify the sources. This conventional bacteria analysis included testing for Enterococcus, Esche-
richia coli, and Fecal Coliforms; the molecular DNA analysis included testing for two Human
DNA markers to assess if the sources were of human, e.g., sewerage, or non-human, e.g., water
fowl, animals.

The Laboratory processed approximately 25 samples each week during the study period, span-
ning over three months, for a total analysis of nearly 1200 analysis. The analysis for the conven-
tional bacteria was especially demanding as the samples had to be processed within 6 hours of
collection, with a team working several hours each afternoon to meet the time constraint.

The Laboratory provided a comprehensive analytical report to the program office, summarizing
the conventional bacteria results and the molecular-based DNA results, for evaluation. The pro-
gram office analyzed the study results and has identified several potential sources of the fecal
contamination, from human origin, to the Second River. The study data will directly assist in
the development of management strategies to address major sources of contamination.
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Region 3 OceanG Program Assists with Sink-
ing Ocean Vessel to Create Artificial Reef

Region 3 ©0cean Program Team wit-
nessed the former menhaden vessel,

S h e a r,wirkihgensran artificial reef
26 nautical miles off the coast of Dela-
ware on December 11, 2015. Because
the approximately 180 foot long former
military and fishing vessel was built in
the late 1940s as a Coastal Fast Supply
Ship for use in WWII, verification of
the removal of PCB-laden materials was
completed prior to the sinking. In Sep-
tember, EPA completed a walk-through of the vessel to verify that it had been fully stripped
based on EPA and US Maritime Administration’s (MARAD's) National Guidance: Best Man-
agement Practices for Preparing Vessels Intended to Create Artificial Reefs. The U.S Coast
Guard also performed an inspection of the vessel to confirm there was no oil on-board. Residu-
al plastic debris and insulation were removed during the walk-through and loose, peeling paint
was exfoliated. At no time during the sinking process was any floatable debris or sheen seen
coming fromthe S h e a r. W sohaesurvey of the S h e a r swmaptetedrafter deployment
showed the top of the artificial reef is now 115 feet below the surface and she is resting on her
side on the sand bottom in 127 feet of water. While the S h e a r wilankever see the light of
day again it should have many productive years in her new role as an artificial reef providing
food and habitat for fish and recreation for fisherman and divers

Molecular Biology Analytical Support to
RARE Projects

The regional lab is supporting several ORD Regional Applied Research Effort (RARE) and
Regional Methods (RM) projects in Regions 1, 3, 5 and 8. Non-EPA partners as well as EPA
ORD Cincinnati scientists are assisting the effort as well. The region has a molecular biolo-
gist operating quantitative polymerase chain reaction (QPCR) equipment to determine the ef-
fects of endocrine disrupting chemicals in surface waters on the feminization of male fish and
the impact of reproductive health of aquatic life. The effort is being conducted in the north-
east, Chesapeake Bay, and Colorado. Large numbers of fish samples are processed and ana-
lyzed by gene expression, then the results are shared via a cloud based data portal with the
research teams.
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Protect Water: a Precious, Limited Resource

Algal Toxins in Water Method Development
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Cyanobacteria or blue-green algae occuraround | =~ 4
the world in nutrient rich water environments. iy -
Some of these cyanobacteria produce toxins that
are harmful to humans and animals. Humans and
animals can be exposed to these harmful toxins by
several pathways including ingestion, inhalation,
and contact with the skin (bathing, and or recrea-
tion) in the effected waters. Over 500,000 people
were ordered to not drink or boil their drinking
water in Toledo, Ohio in August 2014 due to the i
detection of some of these toxins in the city’s k-l
drinking water. Some of these toxins have been |
and are being detected in surface waters in Region |
8 and across the United States. There are con-
cerns that low-level, chronic exposure to mixtures
of these chemicals can have adverse ecological or human health effects. For example, new
(2015) USEPA Health Advisories (HA) have recommended at or below 0.3 micrograms per liter
for microcystins and 0.7 micrograms per liter for cylindrospermopsin in drinking water for chil-
dren pre-school age and younger (less than six years old). For school-age children through adults,
the recommended HA levels for drinking water are at or below 1.6 micrograms per liter for mi-
crocystins and 3.0 micrograms per liter for cylindrospermopsin.

The occurrence, fate, and transport of these chemicals are an important water quality concern,
both nationally and regionally and have gained considerable public interest. The work conducted
by Region 8 scientists is providing critical information addressing concerns in both a routine
monitoring capacity and as needed when algal blooms develop. The gathered data are shared
with the regional states and local agencies. The feedback is overwhelmingly positive and Region
8 was commended for developing this capacity by States and Tribal Nations alike. Additionally,
Region 8 scientists are collaborating with the National Oceanic and Atmospheric Administration
and Office of Research and Development (ORD) and providing some of the first data in the re-
gion for their inland Phytoplankton Monitoring Network initiative. These regional efforts direct-
ly support the EPA’s recommendations for the management of cyanotoxins in public water sys-
tems, the Algal Toxin Risk Assessment and Management Strategic Plan for Drinking Water, and
the Harmful Algal Bloom and Hypoxia Research and Control Act. Data generated from this col-
laborative approach are used in the Region by states and a municipality to access their drinking
water and recreational water facilities. This coordination expands the utility of the data to im-
prove our scientific understanding of the fate, transport, and affects from algal toxin exposure,
and for regional and national water quality initiatives. The analysis of waters affected by algal
blooms also provided timely data for making local public health risk decisions. This teamwork-
based effort is improving and maintaining improvements in water quality as well as fostering
partnerships within the agency, between the regional states, and other federal agencies.

The Drinking Water Unit from the Office of Partnerships & Regulatory Assistance (OPRA), the
Water Quality Unit from the Office of Ecosystems, Protection and Remediation (EPR), and the
Laboratory Services Program from the Office of Technical and Management Services all worked
together to identify and develop the algal toxin analysis methods. This coordination resulted in
the development of 2 analytical methods to monitor for 4 individual toxins, and 1 field screening
method. Data have been collected in 3 regional states, for one municipality, and shared with one
other federal agency (NOAA) as well as Office of Research and Development. Expansion of the
analytical methods (new analytes) and laboratory sample analysis capacity are planned for 2016.
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Flint Michigan Drinking Water Response

The City of Flint, Michigan was discovered to have improperly treated drinking water at the
end of 2015. The Region 5 Laboratory and later the regional lab network was invoked to assist
with the response, totaling 11,830 analyses reported out within 5 days of receipt between all of
the participating regional labs during Fy2016. The effort lasted throughout the entire fiscal year
2016 and into 2017. The Region 5 Lab in Chicago had the lead, analyzing drinking water sam-
ples for lead, copper, and zinc as the field team tried to locate residences with lead service lines.
The workload was very high and regional labs in Kansas City, KS, N. Chelmsford, MA, Ath-
ens, GA, and Port Orchard, WA, volunteered to assist to alleviate the load of samples ar-
riving every day. This effort involved taking one or two days
of sampling each week, allowed the Chicago lab to keep pace | :
with the rest of the week’s sampling and all regional labs were {

——-1

able to meet the 5 day turnaround for all samples. The Chica- =

go lab also performed anion, total phosphorus and alkalinity
tests to support the Flint response effort.

Staff at the Chicago laboratory made many process improve-
ments in order to keep up with what amounted to a doubling
of the Chicago lab’s annual workload. Three staff were
trained on the use of the metals instrument to analyze samples, §
doubling this staff capability. This also helped with data re-
view after the samples were analyzed. Three additional metals preparation stations were pro-
cured quickly with the assistance of the regional acquisitions team. This was necessary to en-
sure the drinking water samples were digested quickly so as to not hold up sample analysis.
Several additional Chicago lab staff were trained to log in samples upon receipt, pour samples
into digestion tubes and many other tasks to ensure peak efficiency of the entire sample process.
One staff member kept a special log spreadsheet of each sample as they arrived to make sure
none were lost or overlooked. One staff member took the lead to address questions from the
field team and other regional labs, so those involved with processing samples were left undis-
turbed.

The Regional lab in Kansas City shifted
to assisting with other projects the Chica-
go lab could not take, thereby allowing
regular non-drinking water projects to
continue while the Chicago lab was deal-
ing with the Flint sampling effort. Many
samples collected also meant many prob-
lems with shipping and receiving. The
sample custodian had need of two back-
ups to assist with the log-in of samples
and many sample labelling or container
issues that needed to be resolved before
the samples could be prepped and ana-
lyzed in the lab.

The entire effort was a great example of  Regional Lab staff receiving a bronze medal for their

staff innovation, process improvement efforts during the Flint, MI emergency response
and regional lab network cooperation.
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Region 3 and Trash Free Maryland Identify
Microplastics in the Chesapeake Bay

The Region 3 Laboratory is collaborating with Trash Free Maryland (TFM), a non-governmental
organization, to analyze water and fish tissue samples for microplastics. TFM received grant funds
from the Five Star and Urban Waters Restoration Program, funded in part by EPA, to investigate
the presence of microplastics in the Chesapeake Bay. Micro-
plastics, which are small pieces of plastic less than 5 millimeters
(mm), are marine debris that are of particular concern because
they are found in numerous personal care products that find their
way into coastal and estuarine waters. Microplastics are also
formed by degradation of plastic trash such as plastic bags and
bottles and may enter the food chain when consumed by fish.

The Region 3 Laboratory received 30 water samples and 5 fish
gut samples. Water samples were collected from the top of the
water column using a “manta” net with 2.5 um holes. Fish guts
were removed by TFM from a variety of fish species provided
from a single source from the Anacostia River Basin, a tributary
of the Chesapeake Bay.

Beads and monofilaments
found in bay waters samples

Isolating the microplastics particles from the water samples was
based on National Oceanic and Atmospheric Administration
(NOAA methods compendium ),L abor at ory Me °
Anal ysis of Microplastics i.
mendations for qualifying sg
me nThe Region 3 Laboratory provided the mass of particles

per sample and photos of the isolated particles.

Isolating microplastics from fish tissue is the second phase of the project. The Laboratory is
working with a digestion method provided by TFM. The method utilizes potassium hydroxide
(KOH) to breakdown the fish tissue. Due to the harsh nature of a KOH digestion and concern
that KOH may degrade some of the target particles the Region 3 Laboratory has performed
some preliminary test utilizing papain, a proteolytic enzyme used to tenderize meat, in place of
KOH. The tests revealed that the papain worked efficiently in the break-down of tissues. The
papain is also inexpensive, readily available, non-toxic and does not appear to harm the parti-
cles.

The final step in the project will be to identify the different types of plastics in each sample.
This will be done utilizing Fourier transform infrared spectroscopy (FTIR). The FTIR can be
used to identify the different polymer types in the microplastic samples. The FTIR identifica-
tion of microplastics will also be used to support two upcoming Office of Research and Devel-
opment Regional Applied Research Effort (RARE) projects , which collaborates with Region
1 and Region 2 Laboratories. Region 1 will be looking at microplastics in sediment samples.
Region 2 will be looking at coral samples.
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Study of Formaldehyde in NW Aquaculture
Facility Effluents and Receiving Waters

In 2016, the Region 10 Office of Environmental Review and Assessment (OERA) and the
Washington State Department of Ecology (Ecology) conducted water sampling and field anal-
ysis at 10 federal and state fish hatcheries in Washington and in Idaho. The objective was to
provide data on the concentrations of formaldehyde being discharged from hatcheries after ap-
plications of formalin, which is used by the hatcheries to control external parasites on hatchery
fish and their eggs. Formalin is a generic term that describes a solution of 37% formaldehyde
gas dissolved in water. The Food and Drug Administration (FDA) requires a 10-fold dilution
of finfish treatment water and a 100-fold dilution of finfish egg treatment water. This should
lead to an effluent discharge concentration of no more than 25 parts per million (ppm), which
is equivalent to 25 pL/L formalin, or 10 ppm of the formaldehyde active ingredient. Recently,
a risk assessment of hatchery effluents under the EPA National Pollutant Discharge Elimina-
tion System (NPDES) General Permit for Federal and Indian Country Aquaculture Facilities in
Washington State was conducted by EPA Region 10. The assessment concluded that formalin
use at hatcheries (which is covered in the NPDES General Permit) is not likely to affect salm-
onids listed under the Endangered Species Act (ESA) if present at concentrations below 10
ppm formaldehyde in the receiving water.

EPA and Ecology worked with staff and managers at the U.S. Fish and Wildlife Service and
Washington State Department of Fish and Wildlife to identify which hatcheries in the North-
west use the most formalin, and to ensure that sampling included a range of formalin use sce-
narios (i.e., egg, juvenile, and adult treatments). By sampling formaldehyde in the effluent of
Washington and Idaho facilities that use the most formalin, and by sampling during peak for-
malin use, the study was designed to capture reasonable worst-case concentrations. Sampling
was performed in accordance with an approved quality assurance project plan (QAPP) at a
minimum of three locations per fish hatchery: 1) the influent (raw water); 2) the effluent; and
3) the receiving water. Samples of treated effluent from facility outfalls were collected both as
grab samples and by discrete interval sampling with an automated sampler. Grab samples
were collected at a period when the highest likely concentration of formaldehyde was being
discharged through the outfall. The analytical parameters collected for the influent and efflu-
ent included applicable field measurements (temperature, total chlorine, ammonia, dissolved
oxygen, conductivity, turbidity, pH, and formaldehyde screening) and laboratory analysis for
formaldehyde. Sample collection and shipment was coordinated with the Region 10 Laborato-
ry to ensure that samples were processed on the day of receipt (formaldehyde samples have a
short hold time due to analyte degradation). Sample extracts were analyzed with an analytical
method mobilized for this project. Based on the data collected from the hatcheries that partici-
pated in this study, as well as the available toxicological data for threatened and endangered
salmonids, EPA believes that current levels of formalin use are generally protective of aquatic
life and ESA listed salmonids in Pacific Northwest waters.
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Increase Environmental Law Compliance Rate

Allied Waste Landfill
Enforcement Investigation
Joint Regional RS&T Project

Region 2 Regional Science and Technology (RS&T) provided support to
an enforcement monitoring investigation for air pollutants at a major Landfill,
the Allied Waste Landfill, located in Niagara Falls, New York. The site in-
vestigation included monitoring at 35 locations for Methane, Ethane and Air
Toxics. The site investigation included two phases, Phase 1 was performed
by three inspection teams made up of Region 2 and Region 5 inspectors to
monitor the landfill surface and vents with flame ionization detectors for the
presence of air toxics, particularly Methane. Based on the results of the Phase
1 monitoring, the Region conducted Phase 2 of the monitoring. This phase
included the collection of air samples using summa canisters for the analysis
of methane, ethane and air toxics by Method TO-15. As the Region 2 Labora-
tory did not have the analytical capability for these air contaminants, Region 2
reached out to the other laboratories within the Regional Laboratory Network
for support. The Region 4 Laboratory offered their services for the analysis of
Methane, Ethane and Air toxics. It involved pre-cleaning and shipping of 35
SUMMA canisters, followed by the analysis using two separate methods —
one for Methane and Ethane and the second for Air Toxics. In addition, com-
pounding the effort, nearly all of the samples required dilutions demanding
more attention to analysis, data processing and data review.

After several months of collaboration and preparation between the staff from
all three Regions (2, 4 and 5) this project was successfully implemented and
yielded results for the Region to take the necessary actions to improve nearby
community air quality. This type of support, leveraging the expertise of the
RS&T field inspectors and regional laboratories to assist in meeting critical
mission needs, is a testament to the need, importance, and value of collabora-
tion among the RS&T’s and the regional laboratories.
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Region 3 Laboratory Response to
Potomac River Sheen Discharge

In November 2016, an oil spill from an unknown source was reported in the Potomac Riv-
er near Montgomery County, MD. The NRG Dickerson Power Plant notified the National
Response Center of accumulated oil on the Potomac River outside their facility outfall. A
Unified Command was assembled including EPA, Maryland Department of the Environ-
ment, Virginia Department of Environmental Quality, and the District Department of the
Environment. Approximately 10 miles of heavy sheen was observed from the air. Several
water authorities were impacted and utilities were forced to shut down Potomac intakes.

The Region 3 Water Protection Division reached out to the Region 3 Laboratory for assis-
tance. Initially, the laboratory provided technical advice on best methods based on exist-
ing data from the DC Forensics Laboratory. Analysis of the spill presented some chal-
lenges since it was not detected by any of the standard drinking water methods.

The Region 3 Laboratory was able to provide rapid analysis of the river samples. The an-
alysts utilized Fourier Transform Infrared Spectroscopy (FTIR) as well as volatile, semi-
volatile and hydrocarbon analysis for identification of the unknown. Results were report-
ed in less than 24 hours. Additional analytical support was provided by the Maryland De-
partment of Health and Mental Hygiene (DHMH). Through the diligent work of the Re-
gion 3 analysts, the laboratory was able to identify the contaminant as "lube oil" based on
pattern matching the results of the hydrocarbon analysis. Results of fingerprint analysis
from the United States Coast Guard (USCG) agreed with the Region 3 laboratory results.
The USCG was able to determine that the cause of the sheen was a turbine lubricant oil
from the NRG Dickerson Power Plant.
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Increase Environmental Law Compliance

Ocean Dredged Material Disposal Sites

EPA is responsible for designating and managing ocean dumping sites under the
Marine Protection, Research and Sanctuaries Act (MPRSA). Many of these ocean
disposal sites are located offshore of major ports and harbors nationwide. Desig-
nated ocean disposal sites are selected to minimize the risk of potentially adverse
impacts of the disposed material on human health and the marine environment.
Science and Ecosystem Support Division (SESD) Chief Scientists, in collabora-
tion with EPA Region 4 program office, plan and conduct oceanographic surveys
at and around ocean disposal sites located off the U.S. Atlantic and Gulf Coasts to
monitor the impacts of regulated dumping at these sites. The surveys characterize
the changes in chemical, biological and physical properties in and around OD-
MBDS sites to ensure that dumping will not endanger human health or the environ-
ment and to verify that unanticipated adverse effects are not occurring from past
or continued use of the site. Data collection and analyses conducted through OD-
MDS surveys include water measurements and chemistry, sediment chemistry,
topography, coral habitat and fish community assessments.
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Increase Environmental Law Compliance

Catalytic Converter Washcoat Analysis for
Platinum Group Metals by

X-Ray Fluorescence Spectrometry

EPA conducts vehicle and engine exhaust system inspections to verify comphance with mobile

source Clean Air Act (CAA) requirements. Engine exhaust
systems may be equipped with catalysts to accelerate the
chemical reactions that decrease nitrogen oxides (NOx) con-
centrations in combustion exhaust gas, oxidize hydrocarbons
that were not initially combusted, and oxidize carbon monox-
ide to carbon dioxide (CO2). Vehicle manufacturers are re-
quired to submit catalyst specifications, including dimensions
and precious metal catalyst content, in the application for cer-
tificate of conformity and ensure that all vehicles entering the
U.S. meet the design specifications. Typical precious metal catalysts used in small engines are
platinum (Pt), palladium (Pd), and rhodium (Rh). For small engines, the precious metals are
mixed with a binding agent such as aluminum oxide and then applied as a washcoat to a ferrous
metal substrate. The Region 9 Lab developed the capability to extract catalyst washcoat sam-
ples from small engine exhaust systems, verify catalyst dimensional specifications and quantify
the precious metal content of the washcoat using a FP-XRF.

The Air Enforcement Program uses the data to prevent the importation of sub-standard engines
and assure compliance with CAA requirements. During FY2016, the Lab processed over 50
exhaust system samples collected by Region 9 inspectors at the Ports of Los Angeles, Long
Beach, and Oakland. The results of these tests led to the seizure of 3,035 vehicles and engines
and prevention of 1.5 million pounds of emissions being released into the air.

Muffler: cut open
Drilled Catalyst
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EPA as a High Performing Organization

Advanced Monitoring and

Next Generation Compliance Tools

Region 1 deployed a real time, continuous flow, optical sensor system from ZAPs LiqulD
technologies. The unit was first set up at the Regional lab and tied into the lab’s wastewater
pretreatment system which allowed field staff to become familiar with instrument operation
and maintenance in a secure setting. The device was then field deployed to an Massachusetts
Bay Transportation Authority (MBTA) railyard in Boston where it monitored total suspended
solids (TSS), E. coli, a surrogate for refined hydrocarbons, chemical oxygen demand (COD),
and nitrate/nitrite. Low flow conditions at the site defined one operational limitation of the de-
vice, but also prevented a true test of system capabilities in the right setting. The device was
redeployed to a municipal wastewater treatment system where it monitored the biochemical
oxygen demand (BOD) and COD loads from an individual manufacturing operation that dis-
charges to a Publicly Owned Treatment Works (POTW) through a dedicated pipeline. Upon
preliminary review, the device’s outputs were well correlated with the results of concurrent
grab sample lab data. In both field deployments, there has been a need for high frequency man-
ual maintenance tasks to be performed. In the future, an add-on technology will be tested to try

Forward Looking Infra-Red Cameras

Region 1 has continually explored new applications of Forward Looking Infra-Red cam-
eras (FLIR). During 2016 we partnered with:

f New Bedford and Coast Guard to evaluate potential ability of FLIR to spot illegal fishing
vessel bilge water discharges in New Bedford Harbor.

7 The Region 1 drinking water program to evaluate ability to rapidly determine groundwater
discharge zones into surface waters.

Low-level aerial photography — EPA is prohibited from using drones, so we went old school
and borrowed a small blimp from Region 4 with a remote controlled camera mount. We tested
the device at Shepley Hill Landfill in Massachusetts and on first deployment were able to cap-
ture high-resolution images of a groundwater seep adjacent to the landfill discharging to a
nearby pond. These aerial images provide a perspective not attainable from ground level and
help focus efforts to quantify post-slurry wall groundwater seepage and contaminant flux es-
sential to remedial performance evaluation. The method shows great promise for reviewing
dozens of other Region 1 superfund sites in relation to site characterization, remedial perfor-
mance monitoring and long-term monitoring.
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EPA as a High Performing Organization
PhyloChip Development

Region 7 is collaborating with Lawrence Berkeley National
Laboratory (LBNL) to deploy, assess, and evaluate PhyloChip
technology under a wide variety of environmental conditions
through a contract mechanism available to EPA partners na-
tionwide. The ultimate goal is to develop the capability and
capacity to perform PhyloChip analysis in-house at the Region
7 Science & Technology Center. The PhyloChip is a forensics f
tool that identifies human, animal and environmental sources |
of bacteria with a single test. It can provide a source-specific |5
DNA fingerprint of contaminant sources by measuring the o
composition of the entire microbial community.

Animal feces and environmental sources contain unique combinations of thousands of distinct
microbial species—highly specific “fingerprints.” PhyloChip can detect this microbial finger-
print. The PhyloChip contains a unique microarray that can simultaneously detect most known
microorganisms—testing for over 58,000 bacterial taxa. The glass microarray holds 1.1 million
separate tests, each measuring a specific nucleic acid sequence. PhyloChip has the ability to
measure thousands of source-specific microbes at very high or low quantities, and has many
built in statistical controls and quantitative standards. Older methods of sampling and growing
cultures in the lab took days to weeks and could miss species that cannot grow on the culture
medium. In validation studies, the PhyloChip has a high degree of sensitivity and specificity
for human sources, cattle, swine, house pets, birds, and diverse wildlife. PhyloChip also has the
unique capability to identify non-fecal bacteria sources such as sediments, soils, and decaying
vegetation.

The costs of using the PhyloChip are the device itself (about $250 each) and analytical costs.
Currently, the analytical test for each chip costs $500 with labor and results typically obtained
within a week (batches of at least 10 chips). Analytical testing is done by the University of Cali-
fornia Berkeley.

EPA is currently testing the use of the PhyloChip in several regions under a wide variety of en-
vironmental conditions in urban and rural settings. Several collaborative projects are currently
underway in cooperation with states and tribes using Region 7 s contract mechanism with
LBNL . Data uses are expected to include waste profiling, pollutant source bracketing
(upstream and downstream), emerging contaminants, sewage effluent, groundwater contamina-
tion, and harmful algal bloom research. EPA will be seeking to determine the effectiveness of
PhyloChip in each of these unique circumstances and how this technology may be effectively
applied in the future.

Region 1 also collaborated on this multi-regional project proposal to evaluate the PhyloChip
system. Field staff screened, selected, and sampled waters downstream from Concentrated
Animal Feeding Operations (CAFO) and bay shoreline waters in the St. Albans Bay, Lake
Champlain, Vermont watershed. The project study area is a heavy agricultural use area, with
several dairy operations and a vast amount of crop field acreage. The project evaluated Phylo-
Chip capability to apportion microbial indicators between CAFOs and other sources (i.e., hu-
man, non-human, birds, cows, septic systems, wildlife, etc.). An important result in this agri-
culturally dominated setting was an indication that failed septic systems are a significant po-
tential contributor to nutrient loading. Further study of Vermont CAFOs are being planned to
further evaluate this new technology.
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EPA as a High Performing Organization

Ft. Riley Groundwater Analysis for
Green Infrastructure

The Office of Research and Development signed a Memorandum of Understanding with the
U.S. Army facilitating collaboration on the Army’s Net Zero initiative on conserving energy
and water while recycling waste at military installations. Ft. Riley, Kansas, was the selected
site as a pilot NetZero Water facility. Region 7 facilitated research relationships with ORD,
Ft. Riley, and the U.S. Geological Survey, using RARE funding to support Green Infrastruc-
ture (GI) at a Ft. Riley elementary school educating the community on the benefits of the sus-
tainable water resource management.

Managed properly, green infrastructure applications and technological approaches can re-
duce, capture, and treat storm water runoff at its source. There is clearly a need for commu-
nities to better understand how to set up monitoring and modeling environments for GI activ-
ities. These data and models are necessary to understand the anticipated functionality of
green infrastructure, especially as an alternative for grey water and to furthermore determine
its efficiencies as a compliance method to correct combined sewer overflow violations.

In the Fall of 2015, Region 7 chemists agreed to assist ORD/ADA with sampling and analy-
sis. At this point, construction had been completed on a new school parking lot which was
permeable, and 25 test wells had been drilled. The monitoring plan tested horizontal and ver-
tical water samples for contamination migration, if any. Four large sampling events were
scheduled to analyze a wide range of pollutants to determine the impact on the ground water
from a permeable surface. In support of this project, Region 7 chemists performed a wide
range of extractable organics using the Gerstel SBSE technology (Twister), volatiles, nutri-
ents, and metals. In addition, laboratory chemists provided field support to ORD chemists
during these large sampling events. Chemists met ORD staff at the site, assisted with sample
collection and transported samples back to the laboratory for analysis. The data was submit-
ted to ORD for their review. This project has been extended, and Region 7 chemists will
continue to provide field and laboratory support for this study.
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EPA as a High Performing Organization
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Lead Bioavailability Study in Missouri

Thousands of residential and other properties in the U.S. are sampled each year to detect high
levels of lead, due to concern of contamination by past mining or smelting activities or materi-
als. The financial burden of these investigations is an incentive to find procedures that reduce
costs while still providing the desired level of confidence that unacceptable exposures and un-
necessary cleanups are avoided. Soil heterogeneity can cause contaminant data to be highly
variable, thus diminishing this level of confidence. Statistical analysis is the tool that can be
used to control the chance of decision error when data uncertainty exists. In partnership with
Region 7, the Technology Integration and Information Branch (TIIB) within EPA’s HQ
Superfund program conducted a field study that examined several sampling design factors rel-
evant to residential sampling for metals. EPA Region 7, EPA Headquarters and the Missouri
Department of Natural Resources collaborated on a field study involving 18 residential prop-
erties in the Furnace Creek Lead Superfund Site in Caledonia, Washington County, MO
(impacted by Pb from mining operations). A total of 23 yard areas (DUs) were sampled for
surficial soil. All DUs were sampled with triplicate 5-, 9-, and 30-point composites, so that all
DUs produced 9 independent samples each. All samples were processed to control within-
sample heterogeneity via drying, disaggregation, and sieving to a <250-micron particle size.
The data collected for this field study were utilized to address data gaps identified through the
expansion of this Superfund Site and to help develop a site specific cleanup goal for the Rec-
ord of Decision for this same Site

Region 7 chemists supported this work in several ways. First, they provided input and sugges-
tions to the draft plan. Second, they provided space for contractors to dry and sieve 400 sam-
ples in a safe environment. Two hoods, and six ovens were reserved for this month long pro-
ject. Finally, the chemists analyzed the samples for total lead, and bioavailable lead. The data
were submitted for evaluation. ORD’s report compared the various triplicate composite re-
sults to each other and to the XRF readings. This information was used to determine an accu-
rate and rapid approach to single property evaluations at this particular site, as well as future
sites.
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Lean Events

In 2016, Region 7 completed two LEAN events and initiated a third LEAN event. As a result
of initiating QAFAP, the staff realized that there was not a good system to track field training,
and many supervisors were not tracking the training at all. A small team of laboratory chem-
ists and field staff met to discuss what programs existed, if any could be adopted, or if we
needed to develop our own training tracking system. The team identified the critical compo-
nents of a tracking system, and began the research of possible existing systems. As part of
the research, an Access database that existed with NEIC was obtained, modified and imple-
mented.

The laboratory continues to review and map the various laboratory processes. In 2016, the
team of chemists tackled the sample disposal process to understand and streamline, if possi-
ble, the process. One of the problems observed by the laboratory was receiving responses
from project managers to identify the legal status of the samples (litigation hold), the disposal
status of the original samples, and to provide customer feedback. The LEAN team completed
the process mapping in less than 8 hours, and then spent another 4 hours to create an electron-
ic survey with customer oriented and understood questions. The discussions centered on why
this information was needed. Once the project managers understood that the laboratory had
to comply with RCRA standards on waste disposal, and needed customer feedback for the
laboratory certification, they were more willing to comply with a response. Unfortunately,
the number of response have not improved because of a number of new project managers.
The next step is educating the new project managers.

A third event was initiated focusing on laboratory sample data and the IT issues. As a result
of the initial meeting to discuss processes by chemists and computer scientists, a smaller task
was implemented. Instead of tackling the complete LIMS system, EPA compatible comput-
ers, and the many differences in methods of implementation, the management team decided to
implement installing EPA compatible computer on analytical instruments. After one year, 15
of 45 computers have been deployed to analytical instruments on three different vendors’ in-
struments. The computer updates are controlled by the chemists, preventing untimely inter-
ruptions of sample analyses. The new installations require a chemist, a programmer, and a
computer scientist with the vendor’s IT service. Each time an installation happens, it takes all
four staff approximately 2 days to ensure the full operation of the instruments. This smaller
scoped team is now testing remote control of the instruments and remote/electronic data re-
duction.
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EPA REGI ONAL LABORATORI ES CORE CAPABI
| norganic Chemistry
FY2016
ANALYTE/ GFOléP ALYTI At REGI ONAL CAPABI |
AMPLE MED s
NAME CHNI QUE|2 (3 |4|5|6|7|8]|9]1(
Acidity Wat er Titramef r| x| x][x][Xx X | X | X[ X
Al kal iniJty Wat er Titramelt)( X| X[ X[ XX | X[|X|X]X
Solids/ Bul maRleMi all X x| x| -]x
Asbestos - -
Soil/ SedimentPLM X X | X X
. Wat er | C X X[ X | X[ X | X[ X]|X]|X|X
Ani ons ;
Wat er T|trame|tr X | X
Wat er Colorimlatrx X X
Chromi um' Hexa%%" Ie/n$edi me@d)loriml!tr X
(Cr +6) Wat er | C X | X[ X|X]|X X
Soil/ Sediment | C X | X | X
) Wat er ColorimerX X | X X[ X[ X]|X
Cyani de, Apenabte -
Soil/Sedijme@ol ori mfxid X X X | x X
Wat er Colorime¥Xn X | X[ X | X | X|X|[X]|X]|X
Cyanide, Tfot&8bil/ Sedime@aol ori mgXn X | X | X | X|[X|X]|X X
Wast e ColorimeKn X | X | X | X|X X X
Wat er | SE X | X X
Fluorid
Wat er | C X X[ X | X[ X | X[ X]|X|X|X
Wat er Colorimrtr
Har dness Wat er Titrame'tr X | X X X
Wat er | CP/ Cal cpX{ X [ X | X | X | X[ X ]| X]|X|X
Wat er CVAA X X[ X ]| X[ X ]| X X | X | X
Wat er Direct Hg A 5i $ X
Soil/ SedimentCVAA X| X | X | X|X]|X X | X | X
Soil/ Sedippadmrtect Hg|l XA 51 $ X X X
Tissue (fish &CYAAplIRpX]|X | X]|X X X | XX
Mercur vy, —ot—at - - -
Ti ssue (flserl&/ea:rt Higl XA 51 $ X | X X | X
Waste (oil ,] dr €MAAetEX | X | X | X | X ]| X X | XX
Waste (oil ,|Ddrrwemn,t eitge .A 510 % X
Wat er | C-MS X
Soil/ Sedi menk C-MS X
Soil / Waste (0|é\,/AErum, x I x| x| x! x x | x| x
Mer cury ('C'P.)etc") -
0|Ie/tV\éast)e b?'rlebtdhLdImA 51 $ X X
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EPA REGI ONAL LABORATORI ES CORE CAPABI
| norganic Chemistry
FY2016
ANALYTE/ GFOEP [ANALYTI % REGI ONAL CAPABI
L AL
NAME AMPLE MEPLACHNI QUE|2|3|a|s|6|7|8]09l1c
Wat er I CP /AHBX | X | X | X [ X [ X [ X | X | X |X
Soil [/ SedfmdCP / AHX | X | X | X | X | X | X | X | X|[X
Met al s, o—t—at -
Tissue (fishh &LC®r / pAH&SN| X | X | X X[ X | XX
Waste (o0il ddn€m, /A HX | X | X | X | X [ X [ X [ X | X |X
Met al s (TC?Bj'e/tV‘(’:aSt)e (oftp AAHE | x|x|x|x|x|x]|x]|x]|x
Wat er | CP/ MSEX | X | X | X | X | X | X]|X|X|[X
Met al Soil/ SedimenltCP/ MSI X | X | X | X | X | X | X|X X
etal s, o—t—a
Tissue (Fisph &/IOR/ MSln| X | X | X X | X | X]|X
Waste (o0il, drliuG®/ MS|c . X | X X | XX
Met al s (TC?Bj'e/tV‘(’:aSt)e Coilop,dfsym: X X | x
Wat er Colori mpXig X X | X X | X[ X |[X
Nitrogen (PAmm8npi a) Sedilme®adl or i mgK X | X X
Wat er El ectr ogde|l X
Wat er ColorimpX X X | X | X | X | X | X|[X[X|[X
Nitrogen ([NO3 &B8i! Colori mpx XX X X
NO2) Wat er | C X | X | X X | X | X[ X|X][|X
Soi l | C X X X X X | X
) Water Colori mpt X[ X[ X[ X[ X]|X X | X
Nitrogen, T € f -
Soi | Colori mpt X[ X[ X[ X|X
Wat er | C X X X
Soi l | C X X
Wat er I C with JLC
Perchl or pt e confirmhti X
Water, Soil]/ SeLdG/nSn t X X
Wat er LC/ MS/ MISX X X | X
Wat er Colori mpxXig X X X X X
Phosphor uspb—6+tho
Wat er | C X | X | X X X | X | X |X
Wat er Colori mpX XX | X | X | X | X | X[X[X][X
Phosphor usk ot—at— -
Soi l Col ori mpXi X[ X[ X X
Wat er | C X[ X[ X[ X|X|X]|X]|X]|X]|X
Soi l | C X X | X | X X | X | X
Sul fate
Wat er Turbi di &t X
Soi l Turbi di et
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EPA REGI ONAL LABORATORI ES CORE CAPABI
| norganic Chemistry
FY2016
ANALYTE/ GFO%P A ALYTIJ‘“' REGI ONAL CAPABI |
AMPLE MEDI ks
NAME T¥CHNI QME| 2|3 |4 |5|6|7|8]9]|10
Water ColorimetrnX X
Soi l Col ori mgtr
Sul fide
Wat er | C, Turbfdi i C X
Wat er Titri mejt r| X X
Bi ol ogi cal Oxyge De - Membr ane] EI
R Wa t°r e XX |Ix| x| x| x|x|x]|x
Chemical Oxygenvbaet-er Phot omeq§ri X X
mand Wat er ColorimgtndX]|X X X | X
Wat er Gravimefri X | X X X X
Oi | & Gr efas—e
Soil/ Sedime6Gtavi mefri X X | X
Water Combusti pn| X X | X X | X| - X
Total Organic Cagbih Combustipn]| X X | X X | X X
Wat er Uv/ Per syl f X X | X
EPA REGI ONAL LABORATORI ES CORE CAPABI
BI OLOGY/ MI CROBI OLOGY
FY2016
ANALYTE/ GRQU,P A ALYTIdAL REGI ONAL CAPABI |
NAME THMPLE MED[I’%CHNIQUE 2 5 6 9 14
. Wa't ro, Sdi l o.r
Coliform, TO?S”lI?udge \§‘e{r|ousx X | X | X X | X | X ]| X | X
. Wa't ro, Sdi l o.r
Coliform, Fe%sal?udge \§‘e{r|ousx X | X | X X | X | X ]| X | X
. Wat er , Sqi | o.r
E. coli s udge d i oud x| x| x| x X | x| x| x|x
Toxicity (Agute hr qhrat head, ({er|i oldaph
Lo wht G ead & e X X
Het erotroplhic Wa er Various|] X| X | X | X X | X | X | X |X
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EPA REGI ONAL LABORATORIES CORE CAPABI L
Organic Chemistry

FY2016
ANALYTE/ orlo NALYTI EaL REGI ONAL CAPABILITY
NAME SAMPLE MAGIAS NI oUE 2 5 4 5 65 7 8 o 14
Wat er GC/ MS X[ X | X | X[ X[ X]|X[X|X]X
Soil/ SedilmesC/ MS X[ X | X | X X X
BNA waste (oil., deums |« X X
etc. .)
Tissue (fig$gh &@CHMSp| a X X
BNA (TCLHA) Solid/ Walst eGC/ MS X| X[ X | X | X[ X[ X]X][X
BNA (TPH) Water - GC/ MS or] G X | X | X[ X]|X[|X
Soil/ Sedil n&/tMS or] G X | X[ X | X ]| XX
Wat er GC/ ECD]| X X | X X | X
EDB & DBCP Wat er GC/ MS X
Wat er LC/ MS/ MS X
Wat er GC/ ECD; dc/ X X | X
Soil/ SediGe/nBECD; gc/ X | X
Herb|C|deSWasetteC.(.o)i G’C/q:'rclbm’ dc/ X
Ti ssue (fi $&GC/&/Chr; pdCd X
Solid/ Walst &C/ ECD X | X
Her bici des (TSCOLlpi)d/WaSWPeLtCi/ gx D e t
Pesticidesly P\{:V?_I))taer | GC/ECD| X | X | X[ X[ X | X | X]|X]| X |X
Soil/ Sediime@C/ ECD] X [ X | X | X | X | X | X | X | X]|X
Pesticides|] WaPEBs Soill GCWMSH M|S X X
Pesticides|Ti sBGBs (fi $h @C/oECDH] X1 X X X | X X
Pesticides] (TSoUR)d/ Walst &C/ ECD X| X[ X[ X ]| X ]| X[ X]X
Pesticides]|] ( TSHLURA)d Walst@C/ MS/ MS X
Phenolicg Wat er Colorimptin X | X X | X
Soil/ Sediim€atori met X X | X
Wat er GC/ MS X[ X | X | X[ X[ X]|X][X|X]X
Soil/ SedilmegC/ MS X[ X | X | X[ X[ X]|X][X|X]X
PAHS Air GC/ MS | X X
Ti ssue (fi h & CbMSp] x X
Wasettec_(_o)i o dEMTs x| x| x| x X | x| x X
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EPA REGI ONAL LABORATORI ES CORE CAPABI L
Organic Chemistry
FY2016
ANALYTE/ GROéJ'E N LYTII:AL REGI ONAL CAPABI LI TY
MP L E ME[ﬁrl
NAME HNI QUE 2 3 4 5 6 7 8 9 10
Wat er GC/ MS X X[ X | X | X | X | X]|X]|X]|X
Soil/ Sedilme®C/ MS X X[ X | X | X | X | X]|X]|X]|X
Air GC/ MS X X | X | X | X[ X]|X]|X
VOA Waste (o0il dGecmMMSel X | X | X | X X | X | X | X |X
Wat er GC X X
Soil/ SedilmenGC X X
Waste (oil dr GG, e} X. X | X X
VOA (TCLP) Solid/ WalsteGC/ MS X X | X | X|X]|X X
VOA (TPH) Water | GC/ MS orl @G X[ X | X | X | X ]| X
Soil/ Sedi m&@/tMS or] G X | X | X | X | X]|X
EPA REGI ONAL LABORATORI ES CORE CAPABI L
PHYSI CAL & OTHER DETERMI NATI ONS
FY2016
ANALYTE [/ %%\(R/ILIBP B AI%ALYTICAL REGI ONAL CAPABI I TY
LE MED
NAME TecHNiQYE 2 3 4 5 6 7 8 9 10
Aqueous/ lIId guj
Fl ash Polnaste (Oiﬁgngl\p?%;mt,en X | x | x| x| x X
etc.)
Conducti ityWater Specific CpXdiXdtXajnXcleX | X | X | X | X | X
Soil / Sedfi mgmitt abil ity XffX 8¥I XdsX | X
lgnitabifl wa¥te (oilPensemagrm,en Jor ey
etc.) ta Cl osed CuxiX XX XXX X
Wat er El ectrompXniXc X | X | X[ X | X | X[ X]|X
p H Soi |l / Sedfi mg&htectrompKniXc X | X | X |X|X|X]|X]|X
Wasettec_()OII’Elderéjtmr’omal(rixcx X | x| x| x|x|x]|x
Sol i dsFi INoefr ablVeat er GravimetIrX cX | X | X[ X | X | X[ X ]| X|X
Solids, Plers8e@inlt/ Sed]i meGrtavi metprX cX | X [ X | X | X | X | X | X | X
Sol i ds, Tot aWat er GravimetfrdAcX | X | X | X[ X[ X|X ]| X|X
Sol ids, Totlal MNMag o | edGravimetrXcX | X | X | X | X[ X| X ]| X|X
Sol ids, Tofal Watearni]l e Gravi metjril X[ X | X | X | X | X|X
Turbidit]y Wat er Nephel omgtXrfiXe| X | X | X | X | X | X | X | X
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Regi onal Laboratori es-FYRiodlbe Capab
REGI ON 1
ANALYTE / ¢ROUP SUPPORTED |PRO-
NAME SAMPLE MERINALYTI CAL TEJQHNIGRIAEM( S) COMMENTS
Il norgani c AiWaotnesr I C (EPA Met hod |WatDeI0)
Direct Mercury|lAnalyzer
(Ther mal Decomplosi tion, Almal -
gamation & Atonlic Absorpt]i on
Spectrophot omet|ry)
Mercury Water, TilsBAeMet hod 7473Superfund, ] Water
Water, Sgqdi ment,
Soil, Wagqte
(drum), Haint, Superfund, JFiB$SdA Scr ¢en
Met al s Dust, CogXBFiIi CEPA Met hodq( Pb2)00) Laboratory T
Perchl orate]|Water LC/ MS/ MS (EPA MS&Subedf 88#H.|0) Wat er
Carbonyl s Air HPLC (EPA MglLAod&i TO
GC/ MS Purge & Trap (EPA
1,-@Bi oxane Water Met hod 8260) Superfund
Ethylene GI yWater GC
Expl osives Wat er , SgHALC (EPA Met hol6up&B80und
Oi | I denti f jWat é on GC/ FID (BETEM ) JSuperfund
Organi c Comi%mlnidek, L jFgTul i Rd Super fEBUORMBd JUnknown | b
Oxygenated Lo m-
pounds/ Benzegkrecel I R (RFG I nspectldirs Manuall)
| mmunoassay (EHA Met hod
PAHSs Soi |l / Se d j§4n@e3nst) Superfund
PCBs Air, Wi pgsC/ ECD (EPA Met|hod B3588pAF|rfund
Il mmunoassay (ERA Met hod
Pentachl orofg®@inlo,] Se ¢4i0medn)t Superfund
Water, Sdqil, Sedi -
ment, Wag&e/ ECD ( EPA Metlhod
Pesticides/ GBrsum) 8081A/8082) Superfund JField MetHRod
Wat er , sqi |, Sedi -
ment, Wagdgte
Pesticides/ QBrsu m) GC/ ECD (EPA Metl|]bope680nhd |JField MetRod
Phar maceuticals and Endocrine]di
Personal Carle Products tor s, 11 ifci
(PPCPs) Water LC/ MS/ MS Water Detection
Superfund/ | Drinking
PFAS Wat er LC/ MS/ MS (EPA MWathed 537)
VOCs Air -tmnhne]]GC/ MS (EPA MeSt)h|&dp€EOf und JAir ToXxi C 3
VOCs Water, S¢d/,ECAHO/rPI D Superfund JField Scrdgen
Grain Size Soi l | SelISiineevnet (Modi fiedSABEMY und,|RWgtiem 1 $OP
Loss on Il gni$éadinmég htO] ) Water
Percent Lipil'blisssue Gravimetric
Enterococci |Ambient yEantteerr ol ert/ EPAAMNRit dotd méEPi0Ot ori ng
Chl orophyl |l J&dmbi ent \lEaPtAer445.0 Ambi ent mohitoring
Toxicity (AdSeacdi)ment JC. dilutus, H. |Js&vateca Supl8ruflkndedi hen
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Regi onal

Laboratori es-FYrRiOdLbe

REGI ON 2

ANALYTE / GROUP SUPPORTED JPRO-
NAME SAMPLE MEBNALYTI CAL TEQ@HNIGRWEB( S) COMMENT S
EPA Reference r Equi v. Met h -
CcoO Air |/ N2Jod as in 40 CFEAiPrart 58
EPA Reference §r Equiv. [eth-
N O x Air |/ N2Jod as in 40 CERI rPart 58
EPA Reference pr Equiv
SQ Air |/ N2Met hod as i n 4Mi CFR Par 58
Percent Sul frRraurel Oi | JASTM D4294 Air
Met hane, Ethane, Et H-
ene Wat er GC/ FI D SF/ RCRA
Ozone Precufsors
(hydrocarbofgAir GC/ MS/ FI D Air
Pesticides |JWipes LC/ MS/ MS and GgIemEr al
Perfluorinafed Al kyl
Substances Wat er LC/ MS/ MS Superfund,]EWaAt dret ho
EPA Met ho
PCB Arocl orBPUF GC/ ECD Air 10A
Total Petrolfleum HydrlBlexane Extractfon (EPA Mgt h-
carbons Wat er |, Spidi d 664) Wat er
Density | nk, Pai [AtSTM D1475 Air
Grain Size Sol i d Pipet Met hod Superfund,] Water
Hydr ometer Met hod (based]on
Grain Size Sol i d ASTM De2)R Superfund,] Water
EPA Reference ¢r Equi v. et h -
od as in
Particul ateBAi(rFine) 140 CFR Part 58JAir
Percent Volptile Mat]ATM D2369 Air
Percent WatErnk, Pai JAtSSTM D4017 Air
Viscosity Fuel Oi |l ASTM D88 Air
Fluorescent Mikroscopy ([EPA
Cryptospor i pWautne r Met hod 1623) Wat er
DNAgPCR Water (Ffesh &
(Enterococcu@ari ne) EPA/ Cephei d Me{Watdorl ogy
Water (Flesh &
DNAgPCR E. cIMhiine EPA/ CDC Protoc ¢Wast er
Wat er ( FGesehse¢ Gull, Cé¢w, HF183, | Gen
DNA, Mar ker gMarManrei)ou|Bacteroi dal es Wat er
Ent erococcufgWaGreoru p Membr ane Filtr pWaitoenr
Fluorescent Mikroscopy ([EPA
Gi ardi a Wat er Met hod 1623) Water
mCol i blue24|Water MF/ Hach Wat er
Enterolert WatQuant ilDefyned Substr §Waet efrechnology
Colilert 18fColilert] w/ l
Quantitray Wat er Defined Substr gWaet efrechnology
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Regi onal Laboratori es-FXYrRiOdilee Capabi
REGI ON 3
ANALYTE [/ EROUP SUPPORTED |PRO-
NAME SAMPLE MEMANALYTI CAL TECHNIGRWBBE( S) COMMENT §
Nitroaromat [Wads e& ,NiS-¢i | /
troamines Sedi ment [HPLC Wat er Met hod 83830
Water, Seil/
Nitroglycer |Seedi ment [HPLC Wat er Met hod 8332
Chemical Wajlfare Emergency |JRe-
Agent s Wat er/ SolGCH/MBi pe sponse
Poly fluoropl kyl sub-
stances (PFMRA)t er LC/ MS/ MS Superfund [Met hod 53]
Bent hic Macfjoinvert ¢-
brate Freshwat grdenti fication]water
Il nvertebygate Organi sms]iden
Mar i ne/ Est u§Srpiercea mEerg- or fied to specie
thic I nvert gUnrsaotred etda xSemrd-i - l owest tajfonon
omy me nt EPA EMAP Protofols possible
I D Ozone DelPlreotpiend apts/ Aer o-
Compounds sol s FTIR Air Enforclement
I D Unknowns|Bul k Mer ¢gDernysi t vy Super fund, RCRA
Screeninglit,
I D Unknowns |Water FTIR Wat er unknowns
Screeninglit,
I D Unknowns |JSoi |l / Sed|Fnidnk unknowns
Wat er , Seil/ When necegsary
Al cohol s Sedi ment |[FTI R RCRA Il gnitabil ity
Screeningl]it,
I D Unknowns |JWast es FTI R unknowns
Regi onal Laboratories-FYrRiOdwbe Capab
REGI ON 4
ANALYTE / EROUP SUPPORTED |PRO-
NAME SAMPLE MEANALYTI CAL TEGHNIGRWUBM( S) COMMENT S
Std Metho<| 35
Chromium (+§)oil/ Sedfintent Superfund |Cr D
Wat er | C Water, SupjMefmod 218§. 1
Wat er CVAF Wat er Met hod 16%1
Mercury- UITolgaTssye |CVAF Water, Supleappemdi x 6 3
Low Detecti n—tevetl
Soi |l / Sed|OveAnrt Water, Suplappemdi x 6 3
Waste (ofl, dr um, Not Commothl y
Met al s, Tot §eltég | CP/ MS RCRA Avail abl e
Air HiVol Filters Air
ACI D EXTRACTI ON/ I CP High resoljuti
Lead bioacc gSosilbiSleidt§AnMNeAntY ST S Superfund,IMRCRA
Soil/ Wasfe (o0il,
Metals (TCLR) um) | CP/ MS RCRA
Special angaly
techniquel]dev
oped for rim
investigafion
Freon ProdugCasni ster |[BC/AMS Air, OECA il l egal Fjleon
Natur al Attegnuation JAna- Met hane, ¢t ha
l ytes Wat er GC/ FI D Superfund Jet hene
Toxaphene CpVageenerSso {lAC/ NI MS ( EPA MpMahed ,8 Zufper Pamldar s 2
Chl orophyl | [Water Wat er |
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Regi onal Laboratori es-FYrRiOdilbe Capabi
REGI ON 5
ANALYTE / GROUP SUPPORTED |JPRO-
NAME SAMPLE MEBNALYTI CAL TEQHNIGRWE( S) COMMENT §
I C & related characterizfation
Br omi de/ Chl ¢Briidnee Raatfipelcehsni ques; i ofWabtaelranclUel CID&f SDWAI t Jana
Chloride Soil/Sedillntent Sedi ment
Analysis qf T
Suspended Par - Pm10, PM2]5 f|
Met al s ticulate]lMaMS er Air for met al d
Pb, As via |JVBA
SW8 41634 0 Soi l | CRES SF
Nonyl phenoil] ( NP), NP Endocrine|]disi
andeRhoxyl atle, octy- -Hi gh Conclentr
phenol & -Ai gWahteenro | GC/ MS (ASTNMI1D7 a5t er met hod (pgb)
Nonyl phenolfLl ] ( AP), AP
andetRhoxyl atje, octy-|JGC/ MS (8270 modified [/ I pter -
phenol & -Ai §5ohieln/oSe dilnmaelntSOP) Wat er Endocrine]disi
Nonyl phenodl]( NP) , NP Endocrinejdi s
andeRhoxyl atle, octy- Low |l evel met |
phenol Wat er LC/ MS/ MS ( ASTO M)W=t 4edr5 (ppt)
Endocrine|disi
Low | eved met |
Bi sphienol Wat er LC/ MS/ MS ( ASOM)|Watts5err4 (ppt)
Nonyl phenol Jcar box-
yl at es Wat er LC/ MS/ MS Wat er Endocrinejdi s
Long chain HNP, NPEOs
(n=138) Wat er LC/ MS/ MS ( AST M)Wxatt7edr?2 Endocrine]disi
COD Soil / SediQmel notr i metric Sedi ment
Arocl or sfgeci
TSCA reg. Com,
Water, Ol , Soil, ance methdqd &
PCBs Wi pes 8082 (GC/ EC) TSCA tiple actilon |
Compare wijth
RCRA, SF, |[HBGE&/ HRMS |met
PCB CongenefWater. Slad/gws/ MS, -MBC/ NfNat er od
Chlorthal oniWater GC/ MS FI FRA Stream Surfjvey
Pur ge abDieo xlajnde Met hodDie&2xda ne- (Wi de Specific 4dnal
& Tetrahydr gWautrearn ( T|B&) e Capi |l | ar y |SQopleurninu nGICfaMR)l ysi s et h
Library sdgqar c|
tine devellope:!
der CRADA|wi t
Toxic I ndusfrial Chelmi - Waters Cofp.
cals (TICs)|]& CWA use NI ST C/ M
degradant s Drinking|lL@dtMSY MS Li br afjWSDSc rNeHeS'(ROIMS Li br ar of
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Regi onal Laboratori es-FYrRiOdLbe
REGI ON 5
ANALYTE / GROUP SUPPORTED |JPRO-
NAME SAMPLE MEBNALYTI CAL TEQHNIGRWE( S) COMMENT §
Al di carb, alfdicarb sjul -
fone, aldicgrb sul folxide,
carbofuran,Iv\c/)xamyI,
met homy|l an attheirof anjp€/ MS/ MS, ABO MJNGHISER C SAP Met hod(
Al di carb, bfjomadi ol olne,
carbofuran, Joxamyl, Jand
met homy|l Wat er LC/ MS/ MS, AGBI MIN6HOSOR C SAP Met hod
ThiodiglycolWat er LC/ MS/ MS, CRL PBOPRMLS015 |SAP Met hod
ThiodiglycollSoi l LC/ MS/ MS, A STIIM JNEH2S7RaCY SAP Met hod
ThiodiglycollwWi pes LC/ MS/ MS, A STTIM |NEH2S8R3C8 SAP Met hod(
Di et hanol amilne, trielth-
anol ami ne,
methyldieth!nolamine
and methyl dijethanol al-
mi ne Wat er LC/ MS/ MS, A SO WM JNDH/S5RaC9 SAP Met hod
Dioctyl Sulfosuccinalte
(DOSS) in Sd¢Saevaantaetrer JLC/ MS/ MS, ASTM|INH/S/RIQY SF SAP Met ho(
Di propyl ene]lglycol
monobutyl efher and
ethylene gl Yycol mo n of-
but yl et her |Sena waetaewalt €Ef MS/ MS, A-$ T WN HI57R7/C3 1S F SAP Met ho(
Bromodi ol on ¢, brodi -
facoum, dipla cinone
and warfari gWatnerwat elt C/ MS/ MS, A ST M |NDH/SERACA SAP Met hod
Diisopropyl
met hyl phosphhonat e,
et hyl hydrogen
di met hyl ami ophos-
phate, et hyl
met hyl phosphhonic acild,
i sopropyl
met hyl phosphhonic acild,
met hyl phosphhonic acild
and pinacol I
met hyl phospfWantiecr aci|JdC/ MS/ MS, A-89 M |NH5S9R7C SAP Met hog
DI MP, EMPA, |I MPA,
MP A, PMPA Soi l LC/ MS/ MS, AST M INHKS3RACS 8 0 SAP Met hoq
Waste char
Corrosivity|Hayz aprHd o u §SW8ads6t el 1 10 RCRA tion
Particle size ghLaNPyQz e rV8aptdeoowi cheosd e | |
Particle Si350i |/ Sedicnoenntti nuu nC R SAiReats soil mlgre
Suppor f
Water ContefjHazar dougdSWBads6t e RCRA, Supelpbuntd
Paints angpd coat -
Paint Filtefi nfigesst RCRA, Supejrfund
Appendix |V of J]the Corps]of
Engineers Engi feering Magpual
Speci fic Gr @Soiitlyl Se d ij(nelrl® 2 ) Sedi ment r
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Regi onal Laboratori es-FYrRiOdLbe
REGI ON 6
ANALYTE |/ G6ROVMPLE MEBNALYTI CAL TEJHENPRORTED |PRR@OMMENT S
Ammoni a Air (pasgliGhe coat - CAA Ogawa pas{
Ozone Air (pasgliGre coat - CAA Ogawa pas{
Air (pasgive coat - Ogawa pas:H
N O x ed filteifl)C CAA collectio
S OX Air (pasdliGe coat - CAA Ogawa pas{
Trace |l evel |WhetxerChr ojmC/ UV Wat er
Perchl orate|Water | C/ MS/ MS Wat er
Met al sRabyy FXJuo -
rescence Soil portabl e XRF Superfund,|f RERA scr g
Il ncident al PNCaB se r GC/ MS; Met hod §T8S0CAHo MRoGRAJgr ouped by
Soil / SediGC/nMS ; Met hod §T8S0CAHOo MROGRAJgr ouped by
Wast e GC/ MS; Met hod §T8S0CAHOo MRoGRAJgr ouped by
Expanded 8270 I ist bly
GC/ QQQ Liquid GC/ QQQ; Met hod |S8up7elr f un, RCRA
Chemi cal WalWaatreer / SollAQ//M&E p e Emergency |JRe-
C2s and C3
PAMS (C2s anpgd C3s individual
identified)]Air GC/ MS/ FI D (spl JGAA tated
GC; Separation extract.i n,
analysis of individual cEmpo-
nent s. Mod of | progr am s pleod iufeince i 9
PCBs (Arocl gkl)ectri cqlecCanbilgeue. TSCA tion sol vd
PAHs (trace Water/SoIlGCd//Q:QQ RCRA, Supelrfund
Chemical Wangfare
AgenrDesgr adat]i on Emergency |Re-
products Wat er LC/ MS/ MS sponse
passive ai
VOCs by OVMJAI R GC/ MS CAA ing
Al cohol s by [Waetaed,s pac|&C/ MS RCRA/ Superjfund
Light Hydrogar bons
(di ssol ved 3V\aasteesr) GC/ MS RCRA/ Super]jfund
Organophosphhorous CWA, RCRA, Super -
Pesticides \\aPt Pesr ) GC/ NPD fund
Soil / SediGC/nNPD RCRA, Supelrfund
Wast e GC/ NPD RCRA, Supelrfund
Corrosi vity [Ways tpeH Met hod -@drimosi JRERA To -
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Regi onal Laboratori es-FYrRiOdilbe Capabi
REGI ON 7
ANALYTE |/ G6ROVMPLE MEBNALYTI CAL TEJHENPRORTED |PRR@OMMENT S
OAQPS Protfloco
Gas Verifijcat
CO Air 40 CFR Part 58JAir Program
OAQPS Protfloco
Gas Verifijcat
N O X Air 40 CFR Part 58JAiTr Program
OAQPS Protfloco
Gas Verifijcat
SQ Ai r 40 CFR Part 58 JAir Program
NI ST Standgard
O; Air 40 CFR Part 58JAir erence Phqtom
lwvitro Bioapsessibillity
Assays for \r seni c ajnd SUPR Expodure
Lead in SoilSoil | CMS [/ -AIEGP Superfund [ToORCRAty Asse.
Chl ordane Air (PUF)YGC/ ECD (EPA M&g§Shpoed iTa®0 Prjoj ect
Her bicides Water, S¢e3A//ECD Wat er Use Attaipabi
Her bicides Wat er LCMSMS Wat er Di camba afal y:
Pesticides Water, S@dd//ECD Wat er Use Attaihpabi
Twi ster GC/ MS $tir Bar
SVOCs, Pesticides, Sorbtive Extrag¢tion (sol yeoomt IMDsLs f qr w.
Emerging ConfWaatneirnantlgextracti on) Wat er monitoring
GC/ MS (EPA Me4t B8 d TO
VOCs Air Cani qm@&rn) Air |/ SupelAfund@oxi c{
VOCs Air Sor b/ MU b(eEPA Met)pAoaod TO SupelAfund@oxi cd
| i tu Chemica
Oxidation]Sit
VOCs Wat er GC/ MS Superfund |poPORD
PCBs Soil/ SediGe/nBECD Superfund JRapRD Sitdq Sc
Phar maceuti ¢als and
Personal Caje Produc]ts
(PPCPs) Water LC/ MS/ MS Wat er Endocrinel]disi
Twi ster GC/ MS $tir Bar
PAHs, Pesti i des, Helsbir btive Extrag¢tion (sol yUesnret [Aestsai qabi |
cides Wat er extraction) Wat er Anal ysi s UAA
Rapid Sitdg Ch:
VOCs Water, S¢edd/ , MSAiMobil e L gShuopreartfournyd |t eri zat i orf
|l mproed Preci:
VOCs f rsonm ul VOC Sampl 4gs f |
Chemical Oxijdati on l3itu Chemica
Sites Wat er GC/ MS Superfund |Oxidation]|Sit
Water (dfinking/
E. coli wast e/ amigPeOhR ) Wat er 2008 NFWA
Enterococci [Water qPCR Wat er
HeterotrophiWatBearct erjlPhat e -Goamidar d]|WAd telr - Het erotroghic
Chl orophyl | JAambi ent EaPtAe r445. 0 Ambi ent molnitoring
Il nvert ebr at ¢l nTvaexrotneobmizaPt Ae SEMAP Pr ot o ¢Waltser
Organi sms]ide
fied to sfgeci
Marine/EstuBreinmdniBert])-rgani- |l owest tojono
thic Taxonoffsyi ms Wat er possi bl e
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Regi onal

Laboratori es-FYrRiOdLbe

REGI ON 8

ANALYTE / G6ROVMPLE MEBNALYTI CAL TEGJHENPRORTED |PRER@OMMENT S
Silica Wat er Colorimetric Wat er/ Supelrfund
Wast ewat erf
Gadilinium |[Water | C-MS Wat er/ Supeft bund
Moni tori ng
Al gal Toxi ndWwat er LC/ MS/ MS Wat er/ Supe|lsfands an(
Al cohol s Wat er GC/ FI D Wat er/ Supejrfund
Chlorophyl |l [Water HPLC Wat er/ Supefrfund
Endot hal | Wat er GC/ MS Wat er/ Supelr fund
Water, S¢il/
TPH (VOA & PBNA) ment |[IGC/ MS or GC/ FlI pNater/ Supelrfund
Monitori ng
LC/ MS/ MS Pe gWaitceirdes JLC/ MS/ MS Wat er/ Supelsfands and
Low Level PgWatiecri des]GC/ MS Water/ SupelMbondor i ng
Phar maceut. als and
Personal Cafne Produc|ts Endocrine
(PPCPs) Wat er LC/ MS/ MS Wat er/ Supejtbusd
Waste I ndicgWatrerCom-JGC/ MS Water/ SupelMbondor i ng
Tot al Petrolffeum Hydrjo-
car b-bnesel Range
Organi cs Wat er , Sqdd/ FI D Wat er/ SupelHyd-RdacKki
Bacteria- (Affsenic
Reducing) Wat er , S ¢MIP Nne n t Wat er/ Supejr fund
Bact er iRe d(ulciVdag e r , S ¢MIP Nme n t Wat er/ Supejr fund
Bacteria (S§lfate
Reducing) Wat er , S¢MIPFNne nt Wat er/ Supejr fund
Bact &€rliost(ri i um
perfringens)Water Membrane Filtr gWaitoenr / Supefrfund
Bact eriost(rifdi um 1
perfringens)Water Membrane Fil tr gWaitoenr / Supejr fund
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Regi onal Laboratori es-FXYrRioOdqilee Cap
REGI ON 9
ANALYTE |/ G6ROVMPLE MEBNALYTI CAL TEJHENPRORTED |PRR@OMMENT S
Ferrous Il rofjWater Titration wit h |Shipcehrrfounmadt ¢
Mer cury, Vaplomb,i ePhatr tAdorbd Vapor At opghic ,FIWaotreergMé B MDe ) | al
Met hyl mer c §wayt er CVAF (EPA 1630])Water
Dust wipgs, Ghost
Metals (witlhwinpeerscur y]) CP, | CPMS, CVANA i bal Prolgr am
Soil, Sedqi ment,
Sol id, W{J§SW8e4,6 Tlidsl-2: | CP, GFAA,
Met als (SPLIKue CVAA, | CP/ MS Superfund,] RCRA
Low | evel h¢gxraivnaklienngtIWa tweirt h post c ¢WNautnemr reactli on/
Superfund,] Cri minal
Met al s Soi l Portable XRF Il nvestigat]i on
Pl ati num Gr ¢Qupt aMeyttail 4B ocrotnavbelret -X RF Enforcemenjt, Air
TSP HJValhuime
Lead (Pb) i ffiAitrer s FEM E®@LI092, | CJAf MS New Pb NAj/
LC/ MS/ MS (EPA Met hod
Perchl orate]Water, SEBIi3ll. 0) Superfund |/ Water
I n vitro bidassessiblility
assays for rsenic ajnd
l ead in soilSoil EPA 9293®@. 1 Superfund
Di azinon Wat er ELI SA WQM
Water, S¢i |, Sedi -
1,-@i oxane me nt GC/ MS Superfund,] RCRA
EDB/ DBCP Wat er GC (EPA 504. 1) |Superfund,] RCRA
Met hane, Et fVbantee,r Et h|cC/ FI D-1(7BRgK Super fund, RCRA
Bent hic TaxlSneodrmim:enltdﬁaxonomic | denfWaftiecrat iWwQM
Standard Method 10200 H,
Chl or ophyl | AWpahteeorp/ hPyet P npohcyetdounr e 2 b Water, WQM
Wat er , NPDIES,
Enterococci |Water Enterolert WQM
Het erotrophiWwatBearct er|jPhat e -SGoamidar d|Wad telr -, NPDIE S,
Mi crocystin]Water I mmunoassay Wat er
Toxicity Tegt, Red A]ba-
|l onkkal(i oti s Jrufesceng)
Larval De v e l|Voapt neern t EPA/ 6 ®®/ R 36 NPDES
Toxicity Tegt, Sea Ur -
chin Fertilization
[Str nglyoceéntrotus |pur pu-
rat us] Wat er EPA/ 6 ®G// R 36 Wat er , N P DJE S
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Regi onal Laboratori es-FXYrRioOqilee Cap
REGI ON 10
ANALYTE |/ GROVMPRPLE MEBNALYTI CAL TE(QHNPRORTED |PRR@OWMMENT Y

Asbestos,

BygSokl i ds

EPA 600/ RBBD11¢Superfund

0.2 to 0.4
Low Level M(lWactuerry CVAF, Met hod 1¢Baltker, Suplpofundg | i
Met hyl MerClIWayter GC/ CVAFS, Met h¢{Matler3 0 Supler fund
Met al s Air filt dirGP/ MS, | CP CAA
Met al s Bl ood | CP/ MS Superfund

Screening
Met al s Soil Portable XRF Superfund,m€t amsnal
Met al s Paint Portable XRF TSCA, CrinLealtd in pid

Characteri

form met al
Met al s Solid X-Ray Diffract ofseutpeerr f(uRID]s ampl e

Speciati of
Met aAsseni c |Bsipsic/isahell]l f i sh/ needed f of
tion seaweed I C/ 1 CP/ MS Superfund,|s&as ment

Met als (TAL)YSmalTotrmaa fMiaclrsoowave Di ge $Stuipoen,f ulnQP, ABAREEIRANI t o i
Met als (SPLFJoi |l / WasileCP/ AES, | CP/ MBuper fund
Chl orophyl | [Vdat er SM 1002H Wat er
lwitro Bioapsessibilliegchates by M¢é¢thod 1340
Assays for WSeoad in SpbCP/ AES Superfund
Percent Wat ¢ri qui d WgaKsatrel Fischer tijJRORA i on
Produce fruits,
Perchlorate]milKk) | C/ MS Superfund
Acidity Wat er SM2320b Superfund
BNA (Sel ect ¢gldi)ssue SW846 Met hods Superfund
But yl tins Soil/ SediG/nMS Superfund,]WDOEmma i h
EPA Method 827D SI M/
1,-@i oxane Wat er Met hod 522 Superfund
Expl osives
(Ni troar omafWactser& Ns¢-i |, fi sh/

troami nes) shell fi sgEPA Met hod 833@Su/peHHLuthd
Hydr ocar bon [Wadteenrt,i fSebl®WI/P-HCI D Superfund,] Cri minal
N-Nitrosodimé\/\lahtyelra,mithaIelthod 521 Superfund
Water, S¢il/
Her bici des Sedi ment |[GC/ MS Superfund
Pol ybr omi nafiWadt edri phe|l6€l MS Low Res olWattieorn
Pol ybr omi nafSeedd idmepnhtefjnbyilo s ol -
et hers (PBDH#sds GC/ MS Low Resol|Swtpieonf und,] Water
Pol ybr omi nafTeids sduiep h(ef@ &sIhMS Low Re s oljSwtpieaonf und
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Regi onal

Laboratori es-FYrRiOdLibe

Capabi

REGI ON 10
ANALYTE / GROUP SUPPORTED |JPRO-
NAME SAMPLE MEBNALYTI CAL TEQHNIGRWEB( S) COMMENT §
Tot al PetrojJeum Hydrjo-
car b-Gasolindg Range
Organi cs Water, SENWTP-BXx Superfund, RCRA
Tot al PetrojJeum Hydrjo-
car b-bnss el Range
Organi cs Water, SENWTP-BXx Superfund, RCRA
I ndustri gMacwausnt edsi,st i | | §ti on, Met hol
VOA and SVOASol i ds, T78i2s6slube s Superfund, RCRA
Low Level Pl yar omatl]i c
Hydrocarboni and Ot hjler Superfund,] Brown-
Neutral Or gaSoiicls, Se @¢dOieMBSs fields, Walter
PCB arocl or §Wi pes GC/ ECD Brownfieldls, RCRA
Low Level P¢l yar omat]i c Super fund, Br own -
HydrocarbongShel |l fi siGC/WaBSer fields
Formal dehydgwWat er Met hod 1667A/ H¥ENG or c emenjt
Mul ti =Incretfpent Sam-
pling (MIS) |Preparatl]i on
of Soil Samples for |Or -
ganic and | organic |[Described in M¢thod 83308B
Anal yses Soi |l Appendi X Superfund
Fl ow thrujcel
Variety of vat er qualVat youst yppreobneeajsur e - tem; perfqr me.
tests Wat er ment s Superfund Jthe field
SDWAUnr egufl at ed
Contaminanjt Moni -
Aeromonas spbori nking |[PWaA eMet hod 160% oring RullEPAUBMR)OVYed
SDWA, Watelr, Ambi -
Crypt os paadGii ¢i um EPA Met hod 1623%n(tFiMotnriattejOonmn/gp Rube g | I
ardi a Wat er | MS/ St aining) recreati onla®2 waetgeurlsajt i on
Ambi ent Mojni toring
Enterococci JAmbi ent (FaPtAe rMet hod 160QRuUl e
Mi crobi al Sgurce Tr ajck-
i ng Wat er PCR Wat er
Mi croscopijc t
nigue usedq to
Il i sh GWUDI <ch
Dri nkingAMiocurocsecopi ¢ p afStuircfualcaet eWagtnearli -t eas 4o f
Mi croscopi c |Waetsetri ng |si s ment Rul e Jwater
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LABORATORY SUMMARY OF

DEVELOPI

NG CAPA

PROJECTE

PROJECT / ME[THXEDVELOPMENTAL |[NEEDSTATUS COMPLETI ON
Region 1
SOP in place. wi || br|ng a

Support to Statpewi BEPRemebhodsefor PFAS

gional Superfunfdnaaoatdh®r ik ihegGoensp loent e d
PFAS in water bMatMet podgisammms.FY17/18 FY2016
Region 2

Need for capabiflity to support to
Perfluorinated]|Algkyylna$uButpemndiund and Drinkilng

es in water by Widtehodprm3yt ams.|Compl et ed Compl €tyd g
PCB Aroclors i mMNeaidr foORUFE amea-bi|l ity to supporft to
dia) by MeGAod|re@i onal indoor|Caimpl Ptedrams.Compl €trd d
Region 3
PFAS in water |[[NeeMetflmod cadabl|il ipirtoygrtede ssuppo/lFY2016
to regional Suljperfund and
Drinking Water| progr ams.
SI'M Anal ysis f|NreeMdolfatri Icap aibji ipirtoygrtec sachi e|fF¥2018
Mi cropl astics [[NeeWatfenr st andlampd omgetelsed f or(fFY2018
extracting miclroplastics from
water and fishl tissue
Di ssol ved GaselNeied Aior kkyp@®|Ohi hpyl do suppo/lFY2018
to regional Sulperfund pr o-
gr ams.
Semiol atil es i nNeéDad ndka magh iWai-t([Compl support FY 2018
Long Chain Al clCaplaviby t@Cnee|ll@d otgog esspportifFY2017
specific Super|ffund project
request
Regi on 4
EPA Method 826NM0OCs in difficluthiftmatriogestilUglkhown
Internal-GMeMBbESOIW Level Pest|lidiMEss i w/ MBoced423005
Mercury by 200(L&boratory Eff|Compheye 42948
Herbicide by 8H2kbicides by |[Kempéetextrac-{42994
tion method
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LABORATORY SUMMARY OF DEVLOPI NG CAP

Region 5
Initial work done, new insjtru-
ment installed and standar|ds
PFOA/ PFOS in Bilosolids and run to set wup |[instrument. |[SOP
Wat er Wat er Divi-RMbIi nstdudyf t . Completed FY| 201
gPCR, Gene Sequlelhcf hgi GuacRe¢Smimeg staonpll es sjlequenced,
Gum gion 3 supporfifscreening tool[FYn2®@Idcess.
Di scontinued]| in
Pesticide prog@grMemhroadqg Wesvte| ofpmegrnt amoame mp| et e
Gl yphosate in Whbersbyebh@/ MBiphet ed, SOP inapsocieastsed pfroje
Fluorotel emer Al cohols in Water
by LC/ MS/ MS Wat er I nitiated. SOPCompldetaédd . FY| 201
Region 6
Remove dependplatkhRodndevel opeld, DOC/ MDL,
Ani ons and Oxyh|8tatdeslLalp 1 C€r|SORi PohestseekiDgcé@eAc2O2d.
Direct mercury-€habgpsWat éCVAEt, RCRA,
Mil estone) Superfund DOC/ MDL; SOP prPpaembéeonn20[16
Hi gh Dissolved |[SbeadsWAMedi Alced RCRA,
Met hod/ Ani on Superfund Met hod being deWeltoped. 201|7
Hi gh Dissolved |SbeadsWAMedi Alced RCRA,
Met hod/ Cation |Superfund Met hod being deWeltoped. 201|7
Hi gh Dissolved |[SbeadsWAMedi Alced RCRA,
Met hod/ OA Superfund Met hod being deWeltoped. 201|7
PPCP analysis Wat er Met hod being deWeltoped. 201|7
Passive Formal d€Ehgde Air ActMethod being de\O&l dHpd D.
Region 7
EPA Met hofdorl 6PMa&p en@ai-ati on datlPaertfoo rbnei nugs ende tfhoord val i datijon
ceuticals and PRirslhnAs$s €as mensttsudiine ss uopnp osrutr r ogate compound:
Products by HPLClf MGl &M&n Wat e rld eAvcetl oapnidn gSuSOP, expanded I|i st
Direct injectiomemrhahgsi s. targets in 20150agdi p@1l6. Coi
Confirmati onal|l nasntarluynseinst oifnstal |l ed, met hod ¢
pesticide analfyetleosp npernetv iaonuds Ilwal i dati on pend-
Pesticides by GgEgéMSoMB8ed by dHQ/geECD Ongoing
Non Human markef test compl et -
Mi crobi al Sourcle Tracking Us.iendg Pending additional t efc hni
gPCR TMDL and St or nmmeattheord gui dancelFYr @®m16RD
Speciation datfla to be wused fqgr
Arseni c SpeciatlRiosk fAss &as me fMest hiond sduepvpeolrotp ment current|ly
Soil/ Sedi ment &oflTi €lsea&n bWaltl €rluonfdcetr wvaanyd. SuPartj ci pated i n mul
| CP/ MS perfund. |l ab study FY2018
EPA Met hofdorl 6PM&p en@ai-ati on datja to be used for
ceuticals and PRirskbhnAs$s€asmmenYasmpilne saunpaployrsti s| f or Ur ban
Products by HPL|CTI MGV M&n Wat erStAceta ma nMlo nSut-ori hg, continued
Direct injectiopemhahgsi sWat grmpPrroovgernaemt s . Ongoing
Sample analysis| for Urban
PAH/ SVOC in Watler by Stir BanNStream Monitoripng, continued
Sorbtive ExtracWaber Programl|ji mprovements. Ongoing
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LABORATORY SUMMARY OF DEVELOPI NG CAPAB
Region 7
Air sample moniforing fpr o
ing sites with regular e
evaluations. Use three| pha
sorbent tubes fpr | ow tp mo
Ai rborne VOC by| Solid Sorbent ate humidity. Li mited bse
Tube (EPA Me7t)hodi TOProgram ti me. Ongoing
Devel oping a sipgle phase
sorbent meuadlouwatfiong
high humidity uses for Vyapo
trusion and cave air evalua
Ai rborne VOC by| Solid Sorbent This method wil focus pn a
Tube (EPA Me7t)hodi TOPrYgpam, I ntriisisonof chloringty@d 180Cs
Regi on 8
Ut ah Lake Ch
Need for analysi|js of individudlredk Reservo
Al gal Toxins gal toxins in alllgmlPhd@oenss Ongoing
Need for capabillities to analyze
water and soils |frostrasherst osp e&oati onal and
Asbestos / Elecftraommn nditc mas @adopSujpemrdiumg samglsel®ngoi ng
Endocrine DisruffEmer gsthgdinesedls E|©GF t he Water pro-
MS/ MS gram and ORD. Performing metl@ongoivedg i dati o
Redevel op capabijlity for Water
Macr oi nve-rFtrelsrhavipg egr am support |Pluanniond otse Miffre repl acemen
Bent hic Manual|sthBrddmer ati on staff. Ongoing
Develop capabililfties in this tlech-
nol ogy for use ilhnptroyjmrentss ammMd sampl e pr o-
Mi crobi al Sourcemeragdhigngpelryds floesdihreg WaERAT (staff trajnin
PCR Enforcement proglamdisoranals ORDsi|@gg miendpods .
Mobile |l ab avalilable; team
l ead initiating discussijon
Toxi-Aictug e & Chr|Onsiict @ nasMsoessmenprbopecpsest amdi dfeam devel pp-
bile Lab needs by the Watmentpr ogr am. Ongoing
Phar maceutical s Way et ClaM8/ ORD Progress contilmngomigng
Pesticides by L@aM&rMS Progress contilmngomigng
Hor mones and Steroids by LC/
MS/ MS Wat er and ORD Progress contimngmomigng
Region 9
Low |l evel total mercury i n watef
(EPA 1631E) Address regionallComp loetietdy,., reciEiavi ygF&¥adplmle
Address a regional priority for
Acidity in by SMRi3nd br el ated r egdlpnondseevsel opment|Early FY2017
Determination off Ferrous Ilron inhp
Water Samples byAmCoilmprioneed imet Hod of deter min-
Anal ySNXE5-F @ ing ferrous iron n ndesvaerpdpesent |FY2017
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LABORATORY SUMMARY OF DEVELOPI NG CAP/
Region 10
Being able to measjure asbestos f|bers
at |l ow |l evels in sbhé sFBAS ploazsilbden wdeéwhe] ope
this technology. dme ifs benmde rag @ijUngk tnoenmh pddu ev
Fl ui di zed Bed |sPesphaersattoesd Sergo-m t he|d astoii d n miart ¢ li wd iurgn rcigenrtteari| nat byo
regator (FBAS)the FBAS and so ar|et Wuekitexsted easifam.di ng.
The Office of Complliance and Enf orce-
ment planned to conduct a survey]|of
f or mal dehyde use alnd di scharges rom
several aquacultur|le facilities in Wash-
Devel op For mal|lidneghtyodne aAnida ilsd achaopapi | ity was
ysis Capability for Aquacul - ineeded to analyze [The campbielsi tcy|wastdevel op
ture Water Sanepd.es ti me for the s 3dQopnpilnegt esdc.h e
Some initial tgsting on in
ment conducted. Based| on
effort needed to develpp t
water method, qapabilify f
sedi ment analyges wil/| ik
require much e XPoreorgirneesnst adtei-
Met hyl mercury datpi thle etdle®aBrdo sloP mroywid due t
Devel op Met hyljr eMeirocnuarly mer cury sihemratt etgy d oqvair rd gwathrikel -onaedesd ead
Anal ysis Capahacltietryi zfionrg Seedvie-l s |¢ mr d hye &md i $ @©mgpigtoitgvri atny | nf eoer
ment Sampl es and evaluate publ ilmemteaal th riskslare uncert ai
The capability |devel opment
completed this |period. Pr
ously Region 5 |was ablpg to
vide this anal ytical suppo
Devel op Aci di tjAyciAdniatlyy sainsalCyas-es awlkemeraeded of asmipReogiton| 10
pability mining sites remed$wapeéernfnurmadtsgivtid 4Cosnpl et gd.
The DGT disks are |[being tested a a
Superfund site to |determine if the ma-
terial can effectilVlked ydenwenli akmanmtseof t he| met
Devel op DifFfidgmivwet akienof bivalvpgsi wemarimetsagdied in PO15
Gradient (DGT)mePrte.parTahtei onGTs r efqualr euse ecfi att h & ochids ks @and
and Arsenic Antaloynsiinsg Caatp at-he | abparaitoaorys atna a diteu alr skkat p of
bility nic analysis met hoar meedlkraduloe & eflGubrenpelaertieyd .2 0
GC/ MS conditions are bpeing
devel ofpxetdr.acti on studi€gs
Wi pe samples are pldfanwmiegled owdree cadllso initiat
|l ected at various |gaTlhalsampllidecqarsectHadcullg -f o
Devel op Pesti gtiideess iAN aQRy stios t estit i@erpmpejseadtci waes pagsti pagned
Capability forCYWi2p0el6Sampl es early CY2018. FY 2018
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