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THE PRESIDENT’S CORNER
AquAeTer celebrated our 20th year in August. It has been a successful two decades and we
thank our many clients for the faith and trust that they place with us.
Dr. Paul Marotta, Brentwood Operations Manager, has hired Kelley Spence as a Senior
Environmental Scientist. Kelley spent 12 years with Universal Forest Products with her last position
being the Regulatory Compliance Specialist. Paul is transitioning into his Technical Director role
and Kelley will be assuming the Operations Manager role in
January. Paul has also hired Rachel Meadors, Environmental
Scientist, and Shannen Cross, Administrative Assistant.
Chris Bolin, Centennial Operations Manager, hired Emily
Kuhr, environmental engineer from the Colorado School
of Mines.
Pam Hoover, along with Richard Rogers and Miriam
Sielbeck, are working on a remediation project in Brooklyn
at a manufacturing/office building with NYSDEC. Steve
Wampler and Chris Bolin are beginning a new project in
Beatty, NV relating to planning for the relocation of landfill
support facilities. Cathryn, Terra, Laura and Emily have
Mike Corn at Proctor, NC
been working with Waste Management on monitoring
on Lakeshore Trail
several of their landfill sites. Steve continues his work on the
Multistate Trust former wood treating sites. John Michael, Chris Sliger and Richard Rogers have
completed a complex dispersion modeling project working with Dr. John Garrick’s team and
NYSERDA for the West Valley site. John Michael is also working with Horner & Shifrin from St.
Louis on a design–build diffuser project for a chemical facility in New Jersey. Paul Marotta, Bob
Stein and Ned Fiss have completed several wastewater treatment projects for pulp and paper mills.
Paul and Bob are assisting an IPC Mill in Lebanon on a treatability study for COD removal.
AquAeTer employees have been active in philanthropy projects. Pam Hoover and our
Brentwood office continue efforts on Second Harvest Food Bank collections and our Christmas
gift collections for a family who has been devastated by a family member with cancer. Steve and
son Matthew Wampler rode 150 miles from Denver to Ft. Collins and back, raising over $5,000
for the Bike MS fund raiser. Steve, a 10-gallon plus blood donor, also rode 110 miles in South
Dakota with the Boy Scouts. At present, the Centennial office is assembling Thanksgiving food
baskets for several local families. Mike and Cindy participated
in the Chad Welch Memorial Fund to raise money for leukemia
research at Vanderbilt and also the Lori Johnson 5K and Fun Run
Michael R. Corn, P.E., BCEE
for Ovarian Cancer at UAB. We thank all of our employees for
mcorn@aquaeter.com
(615) 373-8532
giving back to others in need.
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Statistical Evaluation of
Groundwater Monitoring Data
Cathryn Stewart, P.G., C.P.G. & Steve Wampler P.E., P.G.
Shouldn’t we be able to tell when
groundwater is impacted without using a
statistical method? Sudden and significant
groundwater quality changes do occur, but,
changes that might be caused by the activity
we’re monitoring usually aren’t so obvious.
More often, groundwater quality changes
– whether caused by the activity we’re
monitoring (such as a landfill) or by a cause
that is unrelated to that activity – are very
subtle and not easily recognized. Identifying
even subtle evidence of water-quality changes
can be important because there are steps that
are best taken while the change is minor.
That’s where statistical methods are important
– early identification of important waterquality changes.
But, there is another reason to use statistical
methods - it’s the law. Using a statistical
method to evaluate your monitoring data is
required by the Federal and State regulations
in place to protect human health and the
environment. Solid and hazardous waste
management regulations require that a
monitoring system – through its design,
monitoring procedures, data collected, and
data evaluation method – be capable of early
identification of possible problems so that
required responses can commence.
The requirements, expectations, and methods
for using statistical methods to evaluate
monitoring data are provided in regulations,
Federal and State guidance documents, and
an overwhelming number of textbooks,
technical articles, and software manuals.
The USEPA Unified Guidance for Statistical
Analysis of Groundwater Monitoring
Data at RCRA Facilities (2009) is one such
comprehensive reference intended for use
by the “informed groundwater professional
with a limited background in statistics.”
Accessibility to readers with limited statistical
background might be an overstatement, but
it is a valuable reference.

Monitoring parameters and exceedances.
Statistical evaluation of monitoring data is the
basic method used to identify a groundwater
quality impact from a waste disposal activity.
We monitor for a combination of inorganic
and organic chemicals considered to be
possible evidence of contamination. Almost
all are determined by laboratory analyses
of groundwater samples. Usually, the list is
established in the regulations, but should
become more site-specific as monitoring data
accumulate. A focused, site-specific list of
monitored chemicals and indicators can make

Field measurements and record-keeping
during sampling.

the use of statistical methods much more
‘powerful’ and less subject to error – such
statistical power relates to the statistician’s and
regulator’s desire for a low SWFPR (site-wide
false positive rate).
The primary targets of a statistical method
used for data evaluation are metals and
inorganic indicators. These occur naturally
and significant changes in their concentrations
could be an indication of a problem.
Monitoring data also are obtained for
organic compounds, but statistical methods
that test for changes in concentration are
not applicable to compounds that don’t
occur naturally. Anthropogenic compounds
are the result of human activity. They
don’t occur in natural groundwater, but
often are present in our waste materials.
These man-made compounds include

most of the organic compounds for which
groundwater monitoring is done. Usually, a
statistical method is not needed to identify
an ‘exceedance’ by one or more of these
compounds. Those ‘exceedances’ are identified
by the mere presence of the compound. In
fact, the USEPA Unified Guidance considers
these to be “monitoring constituents not
historically detected in background” or the
“100% Non-Detect category.” The Double
Quantification Rule (DQR) applies, which
says a confirmed exceedance by the 100%
Non-Detect category occurs when quantified
measurements (i.e., detections) occur in
consecutive sample and resample events.
So then, what is an ‘exceedance’? An exceedance
by anthropogenic organics occurs when we
detect them in consecutive sampling events –
initial detection followed by verification. An
exceedance by other monitored chemicals,
typically those that occur naturally, occurs
when we see a significant change over
time in the concentration of one or more
monitored chemical – this is called a
statistically significant increase or SSI. What
constitutes an SSI depends on the chemical
being monitored, the monitoring phase we’re
in, and the statistical method or methods
used to evaluate monitoring data. The SSI
occurs when the observed concentration
or concentration trend exceeds a value
determined by the statistical method.
And while mentioning the importance
of identifying when an SSI has occurred,
because of the responses that a verified SSI
will trigger, is mentioning the importance
of identifying when an SSI isn’t an SSI!
Any monitoring data set will include false
positives (SSIs that aren’t SSIs) and being
able to separate SSIs caused by the monitored
activity from SSIs not caused by that activity
(such as errors, outliers, or changes caused by
something other than the monitored activity)

is as important to the data evaluation process
as using the appropriate statistical method.
Background data. To be able to identify
changes in groundwater quality, we must
be able to document ‘normal’ groundwater
quality. This is done by collecting ‘background
monitoring’ data. Background data are
measurements of natural groundwater
chemistry that is unaffected by the activity we
are monitoring because of time or location.
Data that represent background chemistry
because of time were collected before the
activity we are monitoring could have affected
groundwater chemistry at a monitored well –
perhaps, the data pre-date landfilling or predate the time when water affected by a landfill
release could have reached the well because
of the typical slow rate of groundwater flow.
Data that represent background chemistry
because of location are collected at points
where groundwater affected by the landfill
does not flow.
Database. Once the monitoring system is in
place and monitoring data are being collected,

it is important to have a means for storing the
data and making it available for whatever
use we intend. This might be a simple
spreadsheet, but more often is a sophisticated
database that facilitates importing analytical
reports from the laboratory and exporting
data to the various means used to evaluate and
present the data.
Statistical method. The choice of statistical
method is dependent upon the monitoring
system in use, the chemical parameters being
monitored, the time over which monitoring
has occurred, and many more details specific
to a particular monitoring system. Available
statistical methods include interwell methods,
where the water quality up-gradient of a
landfill is compared to water quality downgradient of (and potentially affected by) the
landfill. Intrawell methods consider water
quality at a single well, looking for changes
over a time range that usually begins before
the first waste was disposed. The USEPA
Unified Guidance identifies over 60
different statistical methods that might be
determined appropriate for use individually

or in combination with other methods that
are appropriate for a site-specific monitoring
system.
The AquAeTer team is conducting
groundwater quality monitoring for solid and
hazardous waste management activities across
the U.S., ranging from closed hazardous
or radioactive waste management units to
active industrial and commercial solid waste
landfills. We collect and evaluate monitoring
data to comply with applicable regulations
and make the distinction between waterquality changes that might have been caused
by the activity and changes not caused by
the activity, and then assist our clients with
identifying and implementing appropriate
and timely responses.

Cathryn Stewart, P.G., C.P.G. has extensive experience with permitting and environmental monitoring for municipal solid waste
landfills, including active and closed landfills throughout the Rocky Mountain States. Her 20 years of environmental consulting
experience also includes remediation and environmental assessments for industrial and oil producing facilities. Her experience also
includes a comprehensive background in field investigation, subsurface mapping, well location, and the successful recovery of targeted
fluids. Cathryn is the current Past President of the Colorado Rocky Mountain Chapter of the Solid Waste Association of North
American (SWANA) and she is a professional geologist in multiple states.
cstewart@aquaeter.com
AquAeTer Vice President and Director of Engineering, Steve Wampler has over 30 years of experience in engineering geology,
hydrogeology, geotechnical engineering, and environmental consulting, with much of that experience dealing with the management of
solid, hazardous, and radioactive waste materials. He holds B.S. and M.S. degrees in Geological Engineering from the University of
Missouri at Rolla and is a Registered Professional Engineer and Professional Geologist.
swampler@aquaeter.com

AquAeTer news

& reporting on benthic macroinvertebrate samples from eastern
Kentucky surface mining sites.

Congratulations to Paul Marotta who recently completed the
defense of his Ph.D. dissertation which involves the addition
of steam reheat to improve the thermal performance of nuclear
power plants. His primary areas of focus are fluid mechanics, heat
transfer and thermodynamics, and he is scheduled to graduate
with a Ph.D. in Mechanical Engineering from the University of
Tennessee this December.

Stay tuned…As a member of ASTM Committee E50 on
Environmental Assessment, Risk Management and Corrective
Action, Steve Wampler, P.E., P.G., has been involved
in developing revisions to Standard Practice E-1527 for
Environmental Site Assessments. The clarifications and revisions
to the standard practice for Phase I ESAs will result in new
responsibilities for Environmental Professionals who conduct
Phase I ESAs and Users for whom assessments are done. The 2012
revisions are expected to be approved by the committee during
October, and subject to USEPA review, are expected to be in
effect during late 2013.

Misty Huddleston, Ph.D. and her group are diligently working
on our first GSA contract for USEPA, Region 4, Science &
Ecosystem Support Division, Ecological Assessment Branch. The
contract is for sorting, identification, enumeration, data analysis

Using Modeling to Evaluate the Use of
Treated Wood in Aquatic Environments
Kelley Spence
Treated wood has long been used in aquatic environments thanks
to its great performance history; however, applications in these
wetland, marine and freshwater settings occur in very sensitive
environments. A large amount of scientific research has been
devoted to the uses of treated wood
in aquatic ecosystems. When used
appropriately, treated wood is not a
risk to these ecosystems. The Western
Wood Preservers Institute (WWPI) has
been a leader in establishing the safe use
of treated wood in aquatic environments
and has helped develop a preservative
risk assessment model. When necessary,
using these risk assessment tools can
help demonstrate to regulatory agencies
that the use of treated wood is safe.
A screening level assessment tool
was developed by WWPI for use by
National Oceanic and Atmospheric
Administration Fisheries (NOAA
Fisheries) staff, federal action agencies
and project applicants in consultations
under Section 7 of the Endangered Species Act (ESA) and Essential
Fish Habitat (EFH) provisions of the Magnuson-Stevens Fishery
Conservation and Management Act (MSA). The screening
level assessment can help determine if a project involving treated
wood has the potential for negative environmental impacts, and
whether a higher level of risk assessment is warranted. The types
of projects the assessment model is designed for are boat docks,
marinas and wharfs, piling dikes, automotive and railroad bridges,
and foot bridges/boardwalks. The following preservative systems
are included in the screening assessment worksheets: creosote,
pentachlorophenol, and several copper based systems including:
copper naphthenate, ACZA, CCA, Alkaline Copper Quat (ACQ),
Copper Azole (CA-C), and Micronized Copper Quat (MCQ).

The screening assessment is organized into three levels and the
results are compared to the appropriate water quality and sediment
quality standards. In general, the assessments are used in succession
and progress from using basic assumptions and estimated field data
to using site-specific, measured field data.
The Level One Screening Assessment
uses project specific information and
some basic estimated field data (current
velocities, sediment conditions, etc.) as
inputs into the worksheets to determine
the potential environmental effect. If the
project cannot be approved by the Level
One Screening Assessment or the project
has circumstances outside of the scope of
the Level One assessment, then a Level
Two Intermediate Risk Assessment should
be used. The Level Two Intermediate
Risk Assessment consists of more
detailed modeling, requiring additional
environmental parameters, which can be
estimated or collected in the field. A Level
Three Full Risk Assessment can be used
when the Level Two assessment indicates that concentrations may
exceed standards. Collection of field data will be necessary for the
Level Three assessment.
The use of these risk assessment tools and models provides a
methodical, scientific way of evaluating the safe use of treated wood
in aquatic environments. AquAeTer’s experience with modeling,
water quality data collection and knowledge of treated wood are
a great fit for evaluating treated wood in aquatic environments. If
you would like to learn more about the screening assessments or
aquatic models, please do not hesitate to contact us.

Kelley Spence has experience in environmental compliance on the State and Federal levels across the United States. She has worked with
the wood products and wood treating industries for the past 12 years. Kelley holds a B.S. in Environmental Science from Lake Superior
State University.
She is experienced at managing environmental compliance issues including stormwater permitting, reporting and SWPPP development
compliance, air permitting and reporting, hazardous waste management including extensive experience with Subpart W drip
pads, NPDES Permitting, and SARA Title III reporting. Ms. Spence also has experience in wastewater permit compliance, SPCC
development and compliance, UST regulatory compliance and public drinking water compliance.
kspence@aquaeter.com

