
Site Investigation Services

KEY Value-Added
KEY always takes into account the end goal during 
development of site investigation plans.  Additionally, 
as part of the program plan and during implementation 
KEY continues to evaluate the data throughout imple-
mentation.  Some of the value added considerations 
are listed below.

 � KEY evaluates all strategies to streamline the site 
investigation. 

 � KEY minimizes field mobilizations, while ensuring 
adequate data collection to define contamination 
and to support clean-up and redevelopment goals. 

 � KEY field testing can provide real-time data as 
initial investigation screening.

 � KEY uses less noninvasive geophysical methods, 
when appropriate, to minimize more costly 
chemical sampling and analysis.  

 � In the event that additional investigation is 
required, KEY’s strategy is to conduct the 

Collection and Management of High-Quality  
Defensible Field and Laboratory Data

appropriate, but minimum sampling and 
analysis activities needed to characterize the site 
accurately. 

 � Our team responds quickly to new information 
that is obtained during site activities to reduce 
repetitive and expensive sampling events. 

KEY evaluates the project end goals  
in developing the investigative  

and analysis program. 

Investigative Experience
KEY has performed investigations for:

 � Traditional mixed-used residential, retail and 
commercial site land development 

KEY provides investigatory services to meet a variety of client and regulatory goals, and 
has successfully performed many broad-based investigations.  KEY always approaches a 
project with the end goal in mind. We have assisted clients from project inception through 
site redevelopment, permit compliance, site closure or no further action determinations. 
Consideration of regulatory requirements, future land use, institutional and administrative 
controls, public perception, technical practicality, and cost-effectiveness is crucial to the 
development and implementation of a site investigation plan, data analysis, data manage-
ment and site assessment.



Site reconnaissance efforts may include a 
detailed site walk by an experienced engineer 
or geologist, or a more in-depth screening 
effort involving the use of high-resolution field 
instruments or an Unmanned Aerial Vehicle (UAV).   
 
Data searches and analyses are customizable and 
can include compiling aerial photos or in-depth 
analysis such as normalized difference vegetative 
index (NDVI) analysis for identifying and 
delineating stressed vegetation, georeferenced 
historical mine maps, existing or abandoned oil and 
gas well data, compilation and analysis of LIDAR 
data, if available, and review and interpretation 
of geologic hazard data sets including 
landslides, landslide potential, and sink holes. 

Historical Data Searches 
and Analysis and Site 

Reconnaissance 

 � Historical data searches and site reconnaissance 
analysis to support Phase 1 and 2 investigations for 
potential mergers or acquisitions 

 � Site redevelopment, including waterfront sites

 � Contaminated groundwater remediation 

 � Sires impacted by NAPL and recalcitrant 
constituents, including emerging contaminants 

 � Coal related activities including ash site closures 
meeting federal and state CCR regulations

 � High volume water-well permitting, siting, and 
development for industry including the oil and gas 
exploration production sector

 � Site inspections of engineered structures such as 
dams or retaining walls

Site Assessments
Site investigations allow KEY to define and assess the 
site characteristics. A site conceptual model (geology, 
hydrogeology and media geochemistry) can be devel-
oped when chemical constituent concentrations and 
movement are of concern to meet RCRA, CERCLA, or 
other site regulatory goals.  Broad-based site evalua-
tion is also needed for industrial site redevelopment 
where contamination has occurred and an investor is 
considering site purchase.



 � Air Modeling Vapor Intrusion Pathway Evaluations

 � Natural Attenuation Assessments

 � Historical Document/Data Review and Evaluation

 � Property Redevelopment Due Diligence

KEY strives to develop  
site characterizations in a timely and 
cost-sensitive manner that satisfies 
the requirements of federal, state,  

and local regulations.

Assessments conducted may include:

 � General Site Characterization

 � Media Characterization

 � Conceptual Site Model Development

 � Remedial Investigation for RCRA and CERCLA Sites

 � Media Fate and Transport Evaluation

 � Human Health and Ecological Risk Assessments 

 � Hydrogeological and Aquifer Testing  

 � Geophysical Evaluations 

 � GIS Analysis and Data Management

River Sampling from Barge



Field Investigation
Our hydrogeologists, geologists, engineers and field tech-
nicians are familiar with all aspects of field investigation 
methods and routinely oversee or complete the following:  

 � Test pits and infiltration testing

 � Direct push sampling 

 � Well design, installation and development

 � Various forms of drilling including Rotosonic, hollow 
stem auger, air and mud rotary, dual rotary, ODEX, 
guided road bores and horizontal directional drilling  

 � Soil sample and geotechnical collection including 
split-spoon sampling, Shelby tube sampling and 
in-situ vane shear testing 

 � Aquifer testing including specific capacity, pumping 
tests, slug tests, and subsequent data analysis

 � Well and borehole inspection using video 
televiewers and various geophysical logging tools

 � Soil gas, subslab vapor, and indoor air sampling 
and subsequent design/installation of vapor 
remediation systems

KEY scientists and engineers 
accomplish geologic, 

hydrogeologic, chemical and 
engineering investigations 

while adapting to site-specific 
conditions and achieving 

the client’s end-goals. 
Our expertise means the investigation process will be 

cost-effective and focused on the results.  Also, with 

our decades of experience, unnecessary field activities 

or chemical sampling will not occur.  KEY will provide 

technically appropriate and defensible solutions that 

minimize costs.  KEY can often successfully negotiate site-

specific reductions in activities with regulatory agencies 

that eliminates unnecessary (and costly) field activities 

that may have been agreed to by previous owners.  

We can also employ complex field methods often 
required for non-routine site conditions including:

 � Utilization of pressure transducers for long-term, 
high resolution and high quality water level 
measurement studies, including surface water and 
groundwater interaction determinations 

 � Staff gauge installation/tidal surveys for hyporheic 
zone evaluations and other groundwater/surface 
water interaction studies 

 � DNAPL sampling for chemical fingerprinting, 
mobility testing, and source material weathering 
assessments

 � DNAPL apparent thickness monitoring for 
source zone stability and remedy effectiveness 
evaluations

 � Lagoon or soft impoundment sampling  

 � Remote optical sensing investigation 

 � X-Ray fluorescence and laser-induced testing 

 � Dye and tracer testing

 � Cone penetrometer testing 

 � Outcrop evaluations for determining orientations 
of dipping beds, joints, fissures, veins, dikes, as 
well as rock quality designation evaluations

 � Packer testing

 � Pressure differential measurement 

 � Seepage meter discharge monitoring

 � Surface Water sampling (rivers, tidal areas, 
wetlands, etc.) 



Data Management
KEY understands the importance of collecting, evalu-
ating and managing sample data. Data integrity from 
planning through evaluation must be attained to meet 
long-term goals and stand up legally.

Our staff is trained to ensure the integrity of the sample 
collection activity is maintained through the entire 
program.  KEY reviews and evaluates the quality of the 
analytical data as presented by the selected laboratory.  
The data are evaluated against the site requirements, 
quality plan, reporting limits, control samples and field 
blanks.  Discrepancies and outliers are identified and 
evaluated for usefulness. 

KEY optimizes data management by electronically 
collecting field data transferred from the field to the 
office, managing laboratory analytical turnaround and 
maintaining a comprehensive electronic database. 

This allows for time to be better allocated to data 
analysis and review, resulting in on-time deliverables 
that address regulatory drivers specific to each job 
and ultimately ensure that overall project compliance 
goals are achieved.  Accumulated data are constantly 
compared to determine constituent  changes. 

Decreasing constituent levels can be 
used to negotiate reduced sampling 
schedules, analytics, reporting and 

ultimately support No Further Action. 

Technical Capability:  
Groundwater Modeling

KEY has a variety of groundwater models available to cost-
effectively address site goals.  Our capabilities include 
dimensional modeling for 1-D, 2-D, and 3-D steady state 
or transient groundwater flow and contaminant transport 
models.   Our low-cost 1-D models are used to evaluate con-
taminant attenuation and forecast the extent of migration.  

The 2-D models are appropriate when flow is in one 
groundwater zone where vertical hydraulic or contaminant 
concentration gradients are small or absent.  The use of 
2-D models are often the most cost-effective approach for 
forecasting groundwater flow and contaminant transport 
and for evaluating conceptual remedies.  

The 3-D models are developed to evaluate complex issues 
such as contaminant transport in multiple hydrostratigraphic 
layers where vertical movement is important.  We build 
multi-layered hydrostratigraphic models using aquifer test-
ing data, multiple gauging events, multiple sampling events, 
plus data from regional sources for calibration to observed 
conditions and to forecast future conditions.

Remedy-Specific Models  
In addition, KEY uses models to 

forecast the effectiveness of remedial 
technologies such as treatment gates 
using bioreactors, hydraulic control 

using slurry walls or pump and treat, 
or approaches using injectants, such 
as an in-situ chemical oxidant.  These 

models assist in evaluation of the 
preliminary design and selection of 
an alternative remedy, in addition 
to providing a basis for projecting 

remedy costs.



Technical Capability: Geophysics
When data for historic waste storage or disposal practices are limited, KEY often recommends a high 
resolution electromagnetic (EM) or gradiometer survey prior to drilling or test pitting.  They are excel-
lent site reconnaissance tools for determining the presence or absence of buried waste.  The results are 
used to focus subsurface investigations on potential areas of concern, minimizing site investigation costs.

Geophysical data are collected in a GIS compatible format and presented as color contour maps or pro-
files via ArcGIS or AutoCAD software.  The data are referenced to the state plane coordinate system and 
a common datum, such as the North American Datum of 1983 (NAD83).  Collecting and presenting data 
in state plane coordinates allows clients to better act on results and more easily locate potential areas of 
concern.  GIS compatible data are collected by interfacing the geophysical equipment with a minimum 
4-inch accuracy global positioning system (GPS).  Other uses for our high-accuracy GPS systems include 
reoccupying anomalous geophysical responses for sampling purposes, mapping wetland boundaries, 
surveying soil boring or test pit locations or mapping virtually any other surface feature.

DNAPL Waste: When dense non-aqueous phase liquid (DNAPL) wastes are known or suspected, knowl-
edge of stratigraphy and bedrock topography is needed before implementing groundwater monitoring 
programs or installing remediation systems.  Seismic refraction, reflection, and time domain electro-
magnetic (TDEM) techniques are often used for mapping bedrock topography and stratigraphy. Using 
seismic refraction, bedrock depths and topography can commonly be determined up to 100 feet below 
ground surface at 10 foot intervals.  Engineering seismic reflection techniques are commonly used when 
target soil and bedrock layers are 50- to 300-feet deep.  TDEM studies are used to identify clay layers 
and bedrock stratigraphy to depths of 300 to 500 feet below the 
surface.  Data are typically presented in scaled profile or map view 
formats and in state plane coordinates.

Buried Test Well Casings: Historical data locating buried well casings 
is investigated as available, followed by appropriate surveys. KEY has 
used high resolution total field magnetic and EM methods to identify 
and mark well locations.  Survey data are often downloaded to a field 
laptop for immediate data quality assessment.  Total field magnetic 
data processing is performed in the office using ArcGIS, Corpscon, 
surfer and MagPick software. Terrain conductivity and metal detec-
tion data are collected using EM induction devices interfaced to a 
GPS followed by processing via the manufacturer’s software.

Underground Pathways: Abandoned or active pipes, cables and utili-
ties along with underground storage tanks and drums, can serve as 
contaminant pathways and are safety concerns for any subsurface 
investigation.  Prior to the start of the field component of a project, 
buried obstructions be located using TDEM, EM, and GPR.



Specialty Investigations
KEY performs a number of specialty investigations for 
facilities with similar waste constituents and/or whose 
regulated in a similar manner.  While KEY has performed 
projects at a wide variety of sites nationwide, the fol-
lowing are examples of programs in which KEY has 
specific expertise.

Property Redevelopment

The challenge for property redevelopment is to under-
stand past investigative information compared to future 
site use.  After evaluating previous data, KEY focuses 
additional data collection in areas related to the owner’s 
overall goals for the property.  This includes identifying 
areas where institutional controls and/or No Further 
Action (NFA) letters can reduce remediation costs and 
long-term site liabilities.

Manufactured Gas Plant Services

Based on our private sector and utility industry experi-
ence, KEY has a complete understanding of the envi-
ronmental issues associated with former Manufactured 
Gas Plant (MGP) sites.  KEY has successfully developed 
a streamlined approach to remediation on more than 
25 MGP sites. 

Coal and Coal-Ash CCR 

KEY has an unprecedented level of experience with the 
investigation and remediation of historical industrial 
operations that involved the staging and burning of coal 
and the refining of coal-based by products including 
coal-fired power plants, coal ash ponds and lagoons, 
manufactured gas plants, coking operations, light oil and 
tar refineries, creosote and pressure-treated product 
operations, and associated industries that utilized coal 
tar for the production of chemicals and dyes.  Addition-
ally with the implementation of the Coal Combustible 
Residue Rule (CCR Rule) promulgated by USEPA, KEY is 
presently performing investigative work at a number 
of former coal-powered electric plants in Ohio, Penn-
sylvania and West Virginia.





NAPL Interface

The cost of implementing most NAPL recovery systems is due in large part 
to groundwater treatment and management requirements.  Resultingly, KEY 
developed a vertical recirculation well approach that avoided Underground 

Injection Control (UIC) regulations while providing cost-effective groundwater 
management.  KEY has developed a large-diameter NAPL recovery well 
approach, which provides exceptional in-well separation of NAPL and 

groundwater without above-ground treatment, further supporting simplified 
systems incorporating groundwater treatment, discharge and/or recirculation.

NAPL Recovery

Because of past industrial practices, non-aqueous phase 
liquids (NAPLs) are present at many remedial sites.  The 
regulatory community recognizes both the physical 
limitations associated with removal of NAPL from the 
subsurface and the potential for long-term groundwater 
and soil vapor degradation posed by NAPL.  

KEY has implemented unique solutions to address the 
scientific and engineering challenges associated with 
NAPL recovery.  NAPL recovery programs have been 
pilot tested and fully implemented at numerous sites 
with excellent results.  
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