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1 INTRODUCTION
On behalf of Hess Corporation, WSP USA Inc. (WSP) has developed this addendum to the corrective action plan (CAP) for
the former Hess filling station located at 1613 Joppa Road in Towson, Maryland.  The proposed corrective action will include
activities in Ridgely Manor Park, located south of the former Hess filling station on Yakona Road (Figure 1).

In September 2017, a site investigation was performed to define the vertical and horizontal location of maximum
concentration of remaining total petroleum hydrocarbons (TPH) and benzene, toluene, ethylbenzene and xylene (BTEX)
compounds and gather data needed to evaluate in situ treatment options.  WSP also completed an in situ chemical oxidation
(ISCO) bench scale study (WSP 2017) to evaluate its efficacy at reducing site contaminants. Based on the investigation and
bench scale results, this CAP addendum proposes in situ application of unactivated persulfate in the area of significant
contaminated mass located in the southern portion of the former Hess filing station and the northeastern portion of Ridgely
Manor Park.

This CAP addendum, prepared in accordance with Maryland Environmental Assessment Technology (MEAT) Guidance for
Leaking Underground Storage Tanks (LUSTs), revised February 2003, serves to:

— Evaluate the achievement of remedial goals in accordance with the MEAT Guidance
— Evaluate the site status with respect to the seven risk factors in the MEAT Guidance
— Evaluate compliance with previous directives for the site from the Maryland Department of the Environment (MDE)
— Identify a corrective action (ISCO treatment) to address any remaining risk factors and outstanding obligations
The focused ISCO treatment in areas of significant contaminant mass is designed to (1) reduce BTEX and TPH
concentrations in groundwater collected by the management system, thereby allowing removal of the activated carbon
treatment prior to discharge, (2) shorten the time to reach closure at the site, and (3) demonstrate Hess’ continued
commitment to addressing impacted groundwater.

1.1 CORRECTIVE ACTION OBJECTIVES
The corrective action objectives are based on the remedial goals from the MEAT Guidance and the site-specific directives
issued by MDE.  The objectives for the former Hess filling station include:

— Remove all risks posed by the release in accordance with the MEAT guidance including:
— Prevent contamination migration
— Reduce potential human health risks via all appropriate pathways for the contaminants originating from the former

Hess filling station
— Demonstrate an asymptotic or declining trend in dissolved-phase contamination including benzene, total BTEX, and

Methyl Tertiary-butyl ether (MTBE)
— Demonstrate consistent site conditions including absence of iron staining at groundwater discharge locations
— Ensure soils remaining in-place do not pose a risk to human health or environment

1.1.1 SEVEN RISK FACTORS

This section evaluates the status of the site with respect to the following seven risk factors listed in the MEAT guidance:

1 Liquid Phase Hydrocarbons (LPH)
2 Current and Future Use of Impacted Groundwater
3 Migration of Contamination
4 Human Exposure
5 Environmental Ecological Exposure
6 Impact to Utilities and Other Buried Services
7 Other Sensitive Receptors
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The definition of each risk factor in the MEAT guidance is provided below in italics, followed by the lines of evidence from
the site.

LIQUID PHASE HYDROCARBONS

The site must demonstrate the presence of LPH has been removed to the maximum extent possible- generally indicated when
measurable product can no longer be detected over an extended period of time in site monitoring points used to observe the
subsurface and/or groundwater beneath the site.

Existing monitoring wells are monitored for LPH every quarter.  LPH has not been detected in any onsite or offsite
groundwater monitoring well since July 1995.  Therefore, LPH is not present at the site.

CURRENT AND FUTURE USE OF IMPACTED GROUNDWATER

If the groundwater impacted by the release is used for direct consumption within a half mile of the site or the site is located
within an approved wellhead protection zone, a site assessment and corrective action plan must be designed. Other uses of
groundwater that would warrant remediation include industrial, agricultural, and surface water augmentation.  If known,
future use of the groundwater must be taken into consideration. If site-specific future use is unsure, regional trends must be
considered. Generally, if future use is not clear a more conservative approach to cleanup is applied.

There is no current direct consumption or use of groundwater impacted by the release, and there are no drinking water
receptors in the area.  Baltimore County provides municipal water and sanitary sewer services to both the former Hess filling
station and the surrounding commercial and residential areas.

The development of Ridgely Manor Park has eliminated any potential future risk associated with residual amounts of
hydrocarbons in groundwater.  The park is zoned for residential properties, but Baltimore County has labeled the property as
unbuildable because it is identified as “environmentally constrained.” Due to these restrictions, there is no potential future
use of groundwater at the filling station site or the park.

As discussed in the sections below, the groundwater management system completed in Ridgely Manor Park is preventing
offsite migration of groundwater contamination to other properties.  The wells maintained in the monitoring program (YMW-
1 through YMW-4 and YP-5) proposed in September 2018 Groundwater Monitoring Program Modifications Letter will
monitor the potential for offsite migration.

MIGRATION OF CONTAMINATION

The ability of contamination to migrate off site or to migrate to a receptor is a critical measure. If it can be demonstrated that
the contamination is stationary and site conditions restrict the potential for migration, the need for cleanup may be reduced.

Four of the wells at the Site have had non-detectable concentrations for all compounds analyzed in the most recent eight or
more consecutive quarters, and 11 wells had non-detect concentrations for TPH-gasoline range organics (GRO), TPH-diesel
range organics (DRO), Naphthalene, and at least three BTEX constituents in the June 2018 sampling event.  Monitoring
locations such as OW-1, YMW-1 and YMW-2 have been monitored before and after installation of the groundwater
management system, and provide clear evidence of decreasing concentrations due to natural attenuation of petroleum
compounds and the groundwater management system operations.

Wells near the downgradient property boundary will continue to be monitored, as stated above, to confirm that the extent of
affected groundwater has been defined at the downgradient edge of Ridgely Manor Park.  Offsite migration of groundwater
contamination is unlikely due to the operation of the groundwater management system which prevents groundwater surface
discharge and significantly reduces offsite groundwater migration.

HUMAN EXPOSURE

Any exposure to the public warrants site corrective action.  There are several exposure pathways that must be considered
and include but not limited to inhalation, ingestion, and dermal contact.
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The exposure pathways evaluated are ingestion and dermal contact of groundwater for visitors to the site.  While groundwater
on the property is considered shallow, the wells have locked plugs and a bolted steel well cover to prevent access to wells.
By lowering the water table, the groundwater management system prevents groundwater from discharging to the ground
surface and has eliminated associated exposure pathways.

ENVIRONMENTAL ECOLOGICAL EXPOSURE

The need to protect the natural resources of the state mandated by Maryland Law.  If there is exposure to animal or plant life
from the petroleum release or the degradation of a natural resource, correct action is warranted.

The groundwater management system collects any groundwater migrating offsite or groundwater discharging to the surface.
Treated groundwater has never exceeded the National Pollutant Discharge Elimination System (NPDES) discharge limits and
is discharged to the public storm sewer.  No natural resources have been impacted since the installation of the groundwater
management system.

IMPACT TO UTILITIES AND OTHER BURIED STRUCTURES

The responsible party must correct adverse effects to utilities. Utility materials have been known to degrade from contact
with petroleum products.  Utilities may also act as conduits that lead to the migration of contamination.  Migration along
utilities may cause vapor impacts or other issues at nearby structures.

Groundwater affected by the release is treated by filtration and liquid phase granular activated carbon to meet the NPDES
discharge limits prior to being discharged to the public storm sewer system.  The treated groundwater effluent sample results
demonstrate that benzene, BTEX, and TPH concentrations have never exceeded the NPDES permit limits.  Beginning in
January 2015, the breathing zone in and above the five onsite storm sewer manholes and the Yakona Road curb inlet have
been screened weekly with a photoionization detector (PID) to monitor organic vapor concentrations (Appendix A - Figure1).
No organic vapors have ever been detected in the breathing zone at any location.  While the PID readings indicate that
volatile organic compounds (VOCs) are present in the below grade air space of the collection system manholes, the PID
readings for the curb inlet have been non-detectable or near non-detectable.  It is anticipated that the organic vapor
concentrations in the below grade airspace would decrease after the injection remedy has degraded BTEX and other volatiles.

There are utilities along the southern portion of the property, including underground gas and underground electric lines
running along Yakona Road.  The groundwater concentrations along the southern boundary of the site (i.e. monitoring wells
YMW-1 and YMW-2 through YMW-5) indicate that contamination will not impact the buried utilities.

OTHER SENSITIVE RECEPTORS

Sensitive receptors such as surface water, historic structures, and subways are an indication that a site may warrant further
corrective action.

There are no sensitive receptors on the site.  The end of Herring Run, a tributary of the Back River, is located approximately
3,080 feet east-southeast of the site. The groundwater management system collects and treats groundwater before it is
discharged to the storm sewer system.

There are no historic structures, subway systems or other sensitive receptors on or near the site.

1.1.2 ASYMPTOTIC OR DECLINING CONCENTRATION TRENDS

Groundwater monitoring has been performed for the release since 1991.  Groundwater monitoring has been performed on a
quarterly basis, and MDE approved a change to semi-annual groundwater monitoring in November 2018 (MDE, 2018).
Therefore, the groundwater data set is sufficient to evaluate concentration trends.  The quarterly groundwater quality results
do not suggest seasonal variability.

The quarterly groundwater samples are analyzed for VOCs and fuel oxygenates by U.S. Environmental Protection Agency
(EPA) Method 8260C, TPH–GRO by U.S. EPA Method 8015C, and TPH–DRO by U.S. EPA Method 8015C.  An evaluation
of the groundwater quality results and concentration trends indicate non-detect, consistent, or decreasing concentrations at
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most location/analyte pairs.  Many analyte detections in recent sampling events are below the MEAT criteria for groundwater
for the respective constituent, or below the laboratory reporting limits.

Monitoring locations such as OW-1, YMW-1 and YMW-2 have been monitored before and after installation of the
groundwater management system and provide clear evidence of decreasing concentrations due to natural attenuation of
petroleum compounds and the groundwater management system operations.  The proposed corrective action will further
reduce the BTEX, TPH-GRO and TPH-DRO concentrations in groundwater.

1.1.3 OBSERVABLE SITE CONDITIONS

MDE requested reporting of notable observations about the site in the letter mailed in February 2016 (MDE 2016).  Since
installation of the groundwater management system, there has been no evidence of surface discharge of groundwater, odors,
iron staining, or any other observations indicating contaminant impacts at the site.

1.1.4 SOIL CONDITIONS

The last corrective action objective is to ensure soils remaining in-place do not pose a risk to human health or environment.

In 2017, WSP conducted the site investigation using a membrane interface probe (MIP)/ hydraulic profiling tool (HPT) to
identify areas of the site with significant contaminant mass (Appendix B).  Soil sample collection was biased towards the
areas with the highest contaminant concentrations. The maximum BTEX and TPH concentrations in soil were measured at
MIP-02 (25-30 feet below ground surface [bgs]) in soil (Figure 2).  All soil concentrations were below the MEAT standards
except for the TPH-GRO and TPH-DRO concentrations at MIP-02 (1,220 milligrams per kilogram [mg/kg] and 803 mg/kg,
respectively).  There is no potential exposure to soil at the depths of the exceedances nor are there buried structures at that
depth that could be impacted or a conduit for the contamination to migrate.  Therefore, the soils remaining in place do not
pose a risk to human health or the environment.  The proposed corrective action will further reduce the TPH-GRO and TPH-
DRO concentrations in soil in this area of the site.
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2 SITE DESCRIPTION
The site includes former Hess filling station No. 20204, located at 1613 East Joppa Road in Baltimore County, Baltimore,
Maryland, and Ridgely Manor Park to the south (Figure 1).  Ridgely Manor Park is located on 16 contiguous parcels formerly
occupied by 8 duplex residences at 1612 through 1642 Yakona Road.  The park is topographically lower and hydraulically
downgradient of several commercial properties along East Joppa Road including the former Hess Station.  The park property
slopes from a high of 454 feet above mean sea level (MSL) in the northern corner near the former Hess filling station to a low
point of 430 feet above MSL in the southern portion of the park along the sidewalk at Yakona Road.  Releases of gasoline
constituents from the former Hess filling station were a potential source of petroleum contamination in groundwater beneath
the former residences (MDE 2005).  The Site Number associated with the releases is MDE Oil Control Program (OCP) Case
No. 1991-2100BA.

There are no drinking water receptors in the area.  Baltimore County provides municipal water and sanitary sewer services to
both the former Hess filling station property and the surrounding commercial and residential areas.

2.1 SITE GEOLOGY/HYDROGEOLOGY
The geologic conditions in the area consist of a surficial unit comprised of layered clayey and sandy deposits believed to
represent the Cretaceous-age Potomac Group, which are underlain by saprolite formed by the weathering of the local
metamorphic rocks (Baltimore Gneiss).  Geologic cross sections that include the former station and park areas are shown in
Figure 2.  The texture of the saprolitic materials varies from clayey to silty sand to sandy clay and is governed by the
lithologic characteristics of the parent (i.e., unweathered) rock.  Regional geologic studies in the Baltimore area and Harford
County, Maryland indicate the saprolite thickness ranges from approximately 30 to 50 feet (Otton et al. 1964; SRBC 2008).

Saturated portions of the unconsolidated Potomac Group deposits and underlying saprolite are interpreted to comprise a
coupled, unconfined hydrogeologic unit of variable permeability.  The water table occurs within the surficial Potomac Group
deposits, with the depth to the groundwater surface greater than 10 feet bgs in the northern-most portion of the area and less
than 10 feet bgs moving south.  Water level elevations indicate the historical fluctuation in the groundwater surface at the site
has been less than 4 feet bgs.  Groundwater flow within this water-bearing unit is in a generally southward direction and
appears to mimic the local surface topography.  Overall, the groundwater surface contours indicate a lower Site-wide
hydraulic gradient in the northern-most area under both high and low water table conditions.

The hydraulic conductivity (K) of the unconsolidated surficial sand (Potomac Group) deposits and saprolite was estimated
from slug tests conducted at site monitoring wells.  (Detailed information on the test performance and data analysis, and the
calculated K values determined from test data, are provided in the WSP 2013 CAP.)  The hydraulic conductivity of the
aquifer materials exhibits some degree of spatial variability over Ridgely Manor Park.  The representative K values for the
tested wells range from 0.71 feet per day (ft/day) to 7.8 ft/day, with a geometric mean value of 2.0 ft/day.  Further
examination of the K estimates indicates a slightly higher permeability for the surficial sand deposits (range: 0.71 to 7.8
ft/day; median: 2.3 ft/day) compared to the saprolitic materials (range: 1.1 to 2.8 ft/day; median: 1.4 ft/day).  Additionally,
the conductivities for aquifer materials are higher in the northern portion of Ridgely Manor Park (geometric mean = 3.1
ft/day) compared to the south along Yakona Road (geometric mean = 1.1 ft/day).   This spatial variability in K values may
reflect the increased abundance of fine-grained silt and clay deposits in the upper-most portion of the saturated zone.

2.2 HISTORIC SITE INVESTIGATIONS AND REMEDIAL ACTIONS
Hess designed and implemented corrective actions to treat the impacted groundwater on the gas station property and the
former residential properties downgradient of the gas station property, located on Yakona Road.  These corrective measures
have included the installation of a groundwater treatment system, a soil vapor extraction system, enhanced fluid recovery
events, and air-sparging.  By-pass drains, interceptor sumps, and vapor abatement systems were also installed in several
residences between 1612 and 1640 Yakona Road.

In 2013, Hess purchased the properties from 1610 through 1642 Yakona Road (even numbered properties only) and
implemented a corrective action approach that involved groundwater collection, site monitoring, and site development as a
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green space.  The approach is described in WSP’s CAP dated August 14, 2013, and the CAP Addendum (detailing design
modifications) dated October 11, 2013.  The MDE OCP conditionally approved the corrective action in a letter dated
November 22, 2013 (MDE 2013).

During the installation of the groundwater management system in 2014, samples of the collected groundwater did not meet
the discharge criterion of 100 parts per billion total BTEX in the General Permit for the Discharge of Treated Ground Water
from Oil Contaminated Ground Water Sources to Surface or Ground Waters of the State (NPDES Permit No. MDG915958).
A treatment system consisting of granular activated carbon was installed to treat the groundwater discharge from the
groundwater management system.  Ridgely Manor Park was opened to the public on August 30, 2014, and the groundwater
management system began operating in December 2014.  Monitoring of the manholes and Yakona road curb inlet began in
January 2015.

In September 2017, WSP completed a site investigation to identify areas of maximum concentrations of site contaminants,
collect additional groundwater data needed to evaluate in situ treatment options, and perform an ISCO bench scale study. The
investigation identified the southern portion of the former Hess filling station and the northeastern portion of Ridgely Manor
Park as the area of maximum contaminant concentrations. The groundwater data provided information on the present
groundwater contaminant concentrations, as well as geochemical conditions demonstrating that anaerobic (reducing)
conditions are present in wells with contamination. The bench scale ISCO treatability study was performed by Terra Systems
of Claymont, Delaware, to evaluate the effectiveness of both unactivated and pH-activated Klozur® SP, a persulfate
formulation distributed by PeroxyChem, on site soil and groundwater samples collected during the September 2017
investigation. Three concentrations of unactivated and pH-activated persulfate (10 grams per liter [g/l], 20 g/l and 40 g/l)
were tested to determine the most suitable concentration for site application.  The study compared contaminant
concentrations from the baseline samples to the treated samples collected in the study, and evaluated the longevity of
persulfate at the end of the study.  The bench scale study demonstrated that activated and unactivated persulfate were both
effective at reducing contaminant concentrations, with complete to near complete destruction of BTEX and TPH-GRO.
Although the TPH-DRO concentrations in the bench scale results were not reduced to levels below the MEAT standard, the
persulfate treatment created favorable conditions for continued biodegradation of TPH. The study also determined more
favorable results with the unactivated persulfate, including improved persulfate longevity and absence of metals mobilization
(which occurred in the activated persulfate test samples). Of the three persulfate concentrations evaluated in the bench scale
study, a concentration of 20 g/l was most effective at contaminant mass reduction. Further details and results of the 2017
investigation can be found in the May 2018 Site Investigation Summary letter (Appendix B).

2.3 CURRENT CONDITIONS
The groundwater management system and treatment system remain in operation.  EMS Environmental, Inc. (EMS) is
responsible for the operation, maintenance, and monitoring of the system and collects bi-monthly system samples in
accordance with the discharge permit. EMS also conducts the groundwater monitoring program.  The 2018 Third Quarter
Site Status Report submitted to MDE by EMS is provided as Appendix A. Historical groundwater monitoring results are
tabulated in Table 1 of Appendix A, and the September 2018 groundwater quality results are shown on Figure 1 in Appendix
A.  The maximum concentrations of TPH-DRO, TPH-GRO, and BTEX compounds detected in groundwater samples were
detected at monitoring wells MW-7, YMW-7, and YMW-8 and YP-1 located in Ridgely Manor Park.  Contaminant
concentrations at these locations are consistent across quarters and have not decreased significantly since installation of the
groundwater management system.  Given that the groundwater management system controls downgradient migration but
does not directly affect residual contamination in the area around these wells, additional corrective action would be needed to
reduce the TPH and BTEX concentrations in these areas, the duration of groundwater treatment and groundwater monitoring,
and the time required to reach site closure.

As required by MDE’s letter Request for Comprehensive Well Sampling letter dated June 7, 2010, dissolved concentrations
of benzene, total BTEX, and MTBE are monitored and a summary of the site conditions for each constituent is described
below (MDE 2010).

BENZENE

In the past four quarters, benzene has been detected at concentrations above the MEAT Standard (5.0 micrograms per liter
[µg/L]) at seven of the 19 monitoring well locations.  The benzene concentrations in samples from these wells have been
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relatively constant or decreasing.  Benzene concentrations in the other 12 locations are below the MEAT Standards or
additionally below the laboratory reporting limits.  The proposed ISCO remedy will further reduce benzene concentrations
and monitoring will continue at select well locations.

TOTAL BTEX

There is no MEAT Standard for Total BTEX. The concentrations of the individual BTEX constituents varied over time in
most of the monitoring locations, and benzene exceeds the MEAT Standard at seven out of 19 locations.  It is anticipated that
the proposed ISCO remedy will reduce concentrations of all BTEX constituents in the groundwater.

MTBE

One groundwater sample collected in September 2018 contained an MTBE concentration slightly greater than the MEAT
criteria of 20 µg/LMTBE (22.3 ug/L MTBE in the sample from YMW-2).  MTBE concentrations in groundwater samples
have been below the 20 µg/L criteria at 15 of 19 current sampling locations for the past eight quarters, or longer for some
wells.  The detected concentrations appear to be stable or decreasing over time.

The remaining discussion in this CAP will not address MTBE, tertiary butyl alcohol (TBA) or other oxygenates in further
detail for the following reasons:

— MTBE concentrations in groundwater samples appear to be stable or decreasing over time (Appendix A).
— TBA has no established MEAT criteria.  TBA concentrations have remained below method detection limits for the most

recent eight or more consecutive quarters at 6 of the 19 current sampling locations.  The detected concentrations at the
remaining sampling locations have been consistent over time.

— The ISCO bench scale study showed that chemical oxidation primarily reduced BTEX concentrations, and reduced TPH
concentrations to a lesser extent compared to BTEX.  The locations for injection wells is determined based on BTEX and
TPH concentrations rather than oxygenate concentrations (Section 3.1).

2.3.1 GROUNDWATER

Groundwater flows generally southward before being collected by the groundwater management system for treatment and
discharge to the storm sewer system.  The distribution of the impacted groundwater is primarily contained between MW-4
(source area) and the southern property boundary of Ridgely Manor Park between YMW-1 and YMW-2.  Wells with
concentrations of TPH-GRO, TPH-DRO or benzene that exceed MEAT Standards include: MW-4, OW-1, MW-7, YMW-7,
YMW-8, YP-1, YP-1, YMW-4 and YMW-2.  BTEX compounds and TPH were not detected in samples from wells on the
southwestern portion of the site or were detected at very low concentrations.

WSP compiled the quarterly site-wide monitoring data in the EMS 2018 Second Quarter Site Status Report and prepared
trend graphs depicting the groundwater elevations and concentrations over time for BTEX, TPH-DRO, and TPH-GRO
(Appendix C).  Trend graphs were only generated for location/analyte pairings with 3 or more detections; therefore, no trend
graphs were generated for YMW-3, YMW-6, and YMW-9.  The newest monitoring wells on site have been sampled
quarterly for four years, providing sufficient data to identify general trends.  The groundwater management system has now
been operating for nearly four years, and the start of system operation is also marked on each trend graph.  Multiple years of
monitoring data collected since installing the groundwater management system also provide a sufficient quantity of data to
identify trends such as the noticeable decrease in contaminant concentrations at wells OW-1, YMW-1 and YMW-2.

An evaluation of the groundwater results and graphical trends indicated non-detect, consistent, or decreasing concentrations
at most of the location/analyte pairs.  Overall, groundwater concentrations of BTEX, TPH-DRO, TPH-GRO, and
Naphthalene at wells across the site have been stable or decreasing.

2.3.2 GROUNDWATER MANAGEMENT SYSTEM

The groundwater management system collects groundwater through four underground parallel drains consisting of slotted
polyvinyl chloride (PVC) pipe.  The groundwater drains by gravity to a manhole, from which it is pumped through bag filters
and liquid phase granular activated carbon prior to being discharged to the storm sewer system.  The groundwater
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management system lowers the water table, thereby eliminating surface discharge of groundwater.  The system influent and
effluent are sampled by EMS twice each month to ensure compliance with the NPDES permit discharge limits.  Influent
concentrations of total BTEX remain relatively constant between approximately 200 and 300 µg/L, which is above the
NPDES BTEX discharge limit of 100 µg/L.  Influent concentrations of TPH-DRO and TPH-GRO have fluctuated over time
but remain approximately an order of magnitude below the NPDES TPH discharge limit of 15,000 µg/L TPH.  To date, there
have been no exceedances of the NPDES discharge limits in the treatment system effluent samples.  The historical influent
and effluent sample results are provided in the EMS quarterly report (Appendix A).

Based on sampling data, the groundwater management system is operating as designed and fulfilling the Site’s corrective
action objectives.  Based on the influent concentrations of BTEX, treatment of the groundwater is expected to continue for
the foreseeable future, unless BTEX concentrations are mitigated.  The proposed ISCO remedy is anticipated to reduce
BTEX concentrations in the collected groundwater to the extent that the groundwater would no longer require treatment
before discharge.  The groundwater collection would remain in place to continue to prevent groundwater surface discharge.
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3 IN SITU DESIGN RATIONALE
The ISCO injection design, treatment area, treatment chemical selection, and dosage calculations are presented below.
Detailed information about the bench scale treatability study are included in the May 2018 Site Investigation Summary letter
(Appendix B).

3.1 INJECTION TREATMENT AREA
The proposed injection locations have been selected to effectively treat the area of maximum concentrations (“hot spots”)
remaining and achieve the objectives described in Section 1.1.  The proposed injection locations are designed to treat the area
of the maximum probe responses from the MIP/HPT investigation: the southern portion of the former Hess filling station and
the northeastern portion of Ridgely Manor Park (Figure 3). The design includes installing 3 permanent injection wells (IP-1
through IP-3) to maximum depths of approximately 33 feet below ground surface.  These wells will be screened in the most
conductive groundwater flow zone (approximately 10 feet thick) based on the HPT data.  The injections are designed to treat
a 25-foot radius of influence around each well. The estimated total area of treatment is approximately 5,900 square feet.
Permanent injection wells were selected over direct push injection points because of their versatility (monitoring or injection
use), ability to be used for additional injections if needed, and greater potential radius of influence for the injection.

3.2 CHEMICAL SELECTION AND DOSAGE
The treatability study results determined that unactivated Klozur® SP (Klozur®) sodium persulfate would provide the most
effective treatment.  The proposed remedy will inject the following amendments in the “hot spot” areas:

¾ Klozur® SP (Klozur®) sodium persulfate (unactivated), applied at a concentration of 20 g/l (20% solution)
¾ Micro nutrients (nitrogen and phosphorous source)

The safety data sheets for Klozur® and a typical nitrogen and phosphorus source are provided in Appendix D.  The
amendment formula (Klozur® and nutrients) will be diluted with potable water and applied through the injection wells at a
pressure of less than 40 pounds per square inch (psi).  Assuming an average saturated soil mobile porosity value of 0.34,
there are 20,026 cubic feet (approximately 567,000 liters or 150,000 gallons) of mobile groundwater are present within the
treatment volume for each injection well. The volume of amendment needed to achieve the design amendment distribution
was calculated to be equivalent to 9% of the estimated mobile porosity. Therefore, a total volume of 13,085 gallons of
Klozur® amendment solution will be distributed equally to each injection well resulting in 4,362 gallons of injection fluid per
well.  Assuming a delivery flow rate of 5 gallons per minute, the application is estimated to take 7 days to complete.

The estimated amount of each component to be injected in each well (in gallons) is summarized in the table below.

Injection Point Units IP-1 IP-2 IP-3 Total

Klozur® Pounds 8,340 8,340 8,340 25,020

Potable Water Gallons 4,011 4,011 4,011 12,033

Nutrient – Nitrogen Pounds 38 38 38 114

Nutrient - Phosphorous Pounds 5.5 5.5 5.5 16.5
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4 IN SITU TREATMENT PROCEDURES

4.1 ACCESS AGREEMENT AND COMMUNITY OUTREACH
Access agreements have been executed with Petroleum Marketing Group, the current owners of the former Hess filling
station property, and NeighborSpace, the organization that operates Ridgely Manor Park.  The agreements will be reviewed
and extended or expanded to include the proposed ISCO injections if necessary.

Prior to conducting any field work activities, Hess will notify Petroleum Marketing Group and NeighborSpace.  In addition,
Hess will contact members of the board of Ridgely Manor Community Association to describe the focused investigation on
Ridgely Manor Park and to discuss the planned work.  Communication will be performed directly between a Hess
representative and members of the Park Association.  Details such as the planned dates of the work, the areas of the park to
be temporarily closed to public access during the work, and other safety measures that will be implemented to protect public
safety will be presented, as further described in Section 4.2.1.

4.2 PERMITS
The drilling contractor will obtain soil boring permits from Baltimore County in advance of the injection well installation.

WSP contacted the MDE Water Management Administration for underground injection applications to treat affected
groundwater.  According to Ms. Tracy Rocca-Weikart of MDE in a call on November 1, 2018, an underground injection
control permit is not required for this environmental remediation application.  Prior to conducting the injections, WSP will
provide this CAP Addendum to Ms. Rocca-Weikart for her review and approval.  In the e-mail, WSP may also request her to
approve up to two additional injections, if they are warranted.

4.2.1 HEALTH AND SAFETY PLANNING

Health and safety planning will include protection for the general public, including residents, Ridgely Manor Park patrons,
and employees and customers at the current filling station.  As mentioned previously, discussions with members of the
Ridgely Manor Community Association in advance of the work will be used to alert residents regarding the injection
activities and schedule, as well as any temporary access restrictions in the park for public safety.  WSP will order and install
temporary barriers to restrict access to the work areas and restricted access signs to alert patrons of the hazards and access
restrictions during the planning stage.  The temporary barriers may include concrete or plastic jersey barriers, cones, or a
temporary fence supported by movable footings. The ground surface conditions will also be restored following completion of
the work.

Worker safety planning involves updating the Site-Specific Health and Safety Plan (HASP) to include the activities being
conducted under this CAP Addendum.  The updated HASP will detail the objectives, project organization, and specific
procedures required for all activities conducted during the field work, including the type and location of temporary barriers
installed around the work area.  WSP’s subcontractors are required to prepare their own HASP and will be required to restrict
site access as described in the HASP prepared by WSP.

4.2.2 UTILITY LOCATE

A ground penetrating radar survey will be conducted by a private utility locator prior to any intrusive activities at the site to
identify potential underground utilities in or near the injection well locations.  The locations of the groundwater management
system laterals will be marked based on the cleanout and manhole locations.  A public utility mark out will also be made a
minimum of 72 hours before work begins.
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4.3 GENERAL PROCEDURES
All activities will be conducted in accordance with WSP Standard Operating Procedures (SOPs; Appendix E) and the MDE
MEAT Guidance.  All field activities will be conducted using cleaned equipment; decontamination of non-disposable
equipment will be conducted in accordance with WSP’s SOPs and manufacturer’s specifications.

Before any intrusive work is conducted, the location of each proposed injection well (Figure 3) will be determined in the field
during a site reconnaissance; locations may be adjusted in the field based on underground and overhead utilities and site
access considerations. Each location will be marked using white marking paint and given a unique identifier that will be
written directly on the ground surface.

Standard efforts will be taken to prevent cross contamination and contamination of the environment when installing the
injection wells, conducting the injections and collecting samples.  Equipment, sample containers and supplies will be
protected from accidental contamination. In accordance with WSP’s SOPs, a new pair of disposable gloves will be donned
immediately before each sample is collected to limit the possibility of cross-contamination from accidental contact. The
gloves will not come in contact with the sample and will be changed any time during sample collection that their cleanliness
is compromised.

4.4 MONITORING EQUIPMENT
Monitoring equipment used for sample collection and health and safety will be inspected before use to assess the operating
condition of the equipment. The condition of the monitoring equipment will be documented in the field log book, and
necessary maintenance will be performed on the equipment prior to sampling. WSP will follow the manufacturer’s operation
manuals for calibration, use, and decontamination procedures.

Manufacturer’s guidelines will be consulted before beginning the calibration process and the manufacturer’s technical
support will be contacted if problems or questions arise. Air and water quality monitoring equipment will be tested and
calibrated daily before use and will be recalibrated every twenty samples. All calibration procedures performed will be
documented in the field book and will include the date/time of calibration, name of person performing the calibration,
reference standard used, temperature at which the readings were taken, and the calibration readings.

— Before calibrating and using air and water quality monitoring equipment in the field, the sensors will be inspected to
ensure that they are clean, installed properly and are not damaged.

— Field calibration will be conducted in an area sheltered from wind, dust, and temperature/sunlight fluctuations, such as
inside a room or vehicle.  The standards will be maintained at a temperature >40 degrees Fahrenheit (°F) and < 100°F.

— The air and water quality monitoring equipment will be allowed to warm up for at least 10 minutes after being turned on
and the display will be set to read the appropriate measurement units.

— The standard solutions will be handled in a manner that prevents their dilution or contamination. Standard solutions will
not be reused or poured back into the bottle. Expired standard solutions will not be used. Proper chain-of-custody will be
followed for standard solutions.

Following calibration, the air and water quality monitoring equipment will be used to collect field parameters and the field
measurements will be recorded on sampling forms and in the field book; conditions that may affect data quality (e.g., changes
in weather) will also be noted.

4.5 DECONTAMINATION
Non-dedicated equipment must be adequately decontaminated between locations. Where possible, each individual piece will
be individually decontaminated in accordance with the manufacturer’s specifications. Specifically, the decontamination
process will include the following steps:

— Physical removal of debris
— Bucket wash with non-phosphate soap such as Liquinox®, or equivalent and scrub brush
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— Tap water rinse
— Deionized (DI) water rinse (distilled water can be used as a substitute)

Equipment will be allowed to dry thoroughly after decontamination.  Water used for decontamination will be processed
through a 5-gallon bucket of granulated carbon and then discharged onto the natural ground surface.

4.6 INJECTION WELL INSTALLATION PROCEDURES
The injection wells will be installed by a licensed Maryland driller.  The drilling firm will also be responsible for obtaining
Baltimore County boring permits before drilling work is initiated.  The final well locations will be surveyed following
installation by a licensed Maryland surveyor. Horizontal locations will be determined to +0.1 feet using the Maryland
Coordinate System and North American Datum (NAD 83).  The surveyed coordinates for the injection wells locations will be
added on the existing site plan.

The borings will be installed using track- or cart-mounted direct-push drilling equipment to approximately 33 feet bgs, where
the MIP investigation identified the highest concentration of contamination.  Soil samples will be collected as necessary to
confirm the anticipated stratigraphy.  WSP’s onsite geologist will determine the final boring depth and screen interval based
on observed conditions.

Soil samples will be collected using 2-foot split spoon or Macro-Core® samplers equipped with a disposable acetate liner.
Upon recovery, the soils will be visually screened for evidence of contamination and logged using the Unified Soil
Classification System. The headspace of each sample will be screened for organic vapors at approximately 2.5-foot intervals
using a PID equipped with a 10.6 electron-volt lamp. Soil observations, such as odors, presence of fill, staining, and moisture
content will be recorded in the field logbook along with the PID readings.

The wells will be constructed using 10 feet of 2-inch inner diameter (ID), flush-threaded 0.020-inch continuous wrap
Schedule 40 (SCH40) PVC well screen fitted with enough blank SCH40 PVC riser to reach the ground surface. The top of
casing will be completed with an appropriate, removable, connection to the amendment delivery system. A 10-foot section of
2-inch continuous wrap 20 slotted screen will be installed at the intervals shown in the table below.  At each well, the well
screen will be surrounded with a high silica content, washed and rounded sand filter pack from the bottom of the screen to
approximately 2 feet above the top of the screens. The filter pack will be placed in the annulus of the well in such a manner
that bridging of the filter pack material will not occur. A 3-foot bentonite seal will be placed on top of the sand filter pack,
delivered to the annular space in one-foot lifts. At each lift, the bentonite will be tamped and charged with potable water.
Once the bentonite has been fully hydrated, the remaining annular space will be backfilled with bentonite-cement grout to
approximately 1-foot bgs. Grout will be placed in the borehole using a tremie pipe.

Injection Well ID

Screen Interval

(feet bgs)

IP-1 22-32

IP-2 20-30

IP-3 18-28

The wells will be developed by surging the screened interval to loosen any fine-grained sediment in the sand filter pack and
adjacent aquifer material. Groundwater from each well will then be removed by pumping or bailing for a minimum of 1 hour,
until the groundwater is sediment free. Well development documentation, including development method(s), time spent on
development, volume of water removed, well depth, depth to top of the screen, well diameter, visual appearance (clarity), and
discharge water stability parameters (turbidity, pH, temperature, oxidation-reduction potential, specific conductance, and
dissolved oxygen) at various stages of pumping, as possible, will be recorded in the field book.  Water quality parameters
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will be collected by monitoring equipment with procedures as described in Section 4.4.  The water level and total well depth
will be periodically checked during the mechanical surging and pumping process to assess changes in the well condition. The
monitoring well will be developed for a minimum of 1 hour or as directed by WSP’s onsite geologist. The wells will be
equipped with lockable watertight caps and 12-inch diameter flush mount completion.  Water from developing the wells with
be characterized for disposal by collecting a water sample for BTEX and TPH-DRO/GRO.  The waste will be managed
accordingly by a certified disposal contractor in accordance with state and federal regulations.

4.7 BASELINE GROUNDWATER SAMPLING PROCEDURES
Baseline groundwater samples will be collected from the existing wells MW-4, OW-1, MW-7, YMW-7, MDE-4, YP-1, and
YMW-8 (Figure 4).  The samples will be collected a minimum of 2 weeks after injection well development, and within 30
days prior to the pilot test so that the analytical results are representative of conditions at the time of treatment application.
Before initiating any sampling activities, depth to water measurements will be collected at the sampling locations.  Purging
and sampling will be performed using low-flow techniques with bladder pumps connected to in-line water quality meters.
Temperature, pH, specific conductivity, turbidity, dissolved oxygen, and oxidation-reduction potential will be measured at
equal time intervals during the purging activities using a multi-parameter water quality meter with a flow-through cell to
minimize atmospheric interference.  These readings, along with observations on groundwater quality, will be recorded on
groundwater purge forms.  Groundwater will be removed until parameters stabilize and a minimum of three well volumes
have been purged, thereby confirming that formation water is present in the well.  After the well has been adequately purged,
groundwater samples will be collected using the bladder pump.  The samples will then be labeled with the appropriate
identification, stored in a cooler with ice and submitted to Phase Separation Science of Catonsville, Maryland for analysis of
the following:

— VOCs by US EPA Method 8260C
— TPH-DRO by US EPA Method 8015C
— TPH-GRO by US EPA Method 8015C
BTEX constituents and total BTEX will be determined through the full VOC suite analysis from Method 8260C.

4.8 AMENDMENT PREPARATION AND INJECTION PROCEDURE
The Klozur® and nutrients will be delivered as solids in bulk containers (e.g., totes, drums, or sacks).  The Klozur®,
nutrients, and dilution water solution will be prepared in a mixing area set up in the fenced area at the rear of the former Hess
filling station property before being pumped to the injection point.  The amendment will be prepared in batches for each well
as specified in Section 3.2.  The nutrients and Klozur® will be mixed into potable water until the soluble materials dissolve
and any remaining insoluble materials are in a uniform suspension. The amendment solution will then be pumped to the
injection well or transported to the injection areas on a mobile platform (e.g., trailer or lift), which will also be used for
staging equipment during treatment.

The wellhead of each injection well (IP-1 through IP-3) will be sealed during the injection as necessary to withstand injection
pressures.  Additionally, a ball valve will be installed near the well head to minimize spillage when disconnecting the
injection hose.  Gravity feed of the amendment is preferred, however, if necessary the amendment may be delivered to the
well under pressure.  A pressure gauge on the application pump or the amendment conveyance line will be used to ensure that
the applied injection pressure does not exceed 40 psi. The amendment will be fed or pumped into the screened interval of the
injection well at an expected flow rate of approximately 5 gallons per minute. The flow rate will be monitored using an inline
flow meter or visual observations of the fluid level decrease in the amendment holding tank over time.

The injections will begin with IP-1, followed by IP-2, and then IP-3.  WSP will attempt to evenly distribute the amendment
volume between the three injection wells.  If delivery to any injection well is unsuccessful, the volume of amendment that
was not delivered will be injected into the adjacent injection well.  If all other injections have been completed and residual
amendment remains, the residual amendment volume will be delivered into a previous location where delivery was
successful.
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The injection volumes, pressures, and flow rates of the amendment application at each injection well will be recorded. WSP
will also regularly monitor water levels in nearby monitoring wells, such as MW-4, MW-5, OW-1, MW-7, MW-1, and
YMW-7.  When injections are performed within 25 feet of an existing monitoring well, a packer or other device will be used
to seal the top of the monitoring well(s) to prevent amendment from reaching the ground surface.  WSP will not monitor
water levels in sealed wells.

It is possible that diluted amendment may migrate into one or more collection laterals of the groundwater management
system.  Any amendment would be further diluted by the groundwater in the management system.  WSP will monitor the
water quality in the downstream manhole of the collection system, Manhole 21 (MH-21, Figure 1 in Appendix A) at regular
intervals to check for oxidant discharge to the groundwater management system.  MH-21 was selected as the monitoring
point due to accessibility and because it receives groundwater from all four collection laterals and represents the overall water
quality in water discharging from the groundwater management system.  WSP will regularly measure the conductivity, ORP
and pH of the water in MH-21.  If a significant change in the water quality in MH-21 is observed during the injection
process, the injection may be stopped, and the delivery pressure reduced.  If the injection pressure is unable to be reduced
(such as in the case where the amendment is flowing under gravity feed) then the injection will be stopped and moved to a
nearby existing monitoring well or a previous injection point.  WSP will continue to monitor water quality in MH-21 at
regular intervals over the course of the injection.

4.9 POST-TREATMENT GROUNDWATER SAMPLING AND
INJECTION MONITORING

Quarterly groundwater samples will be collected from existing monitoring wells MW-4, OW-1, MW-7, YMW-7, MDE-4,
YP-1, and YMW-8 for 1 year following the injections. The groundwater sample will be analyzed for the following
parameters:

— VOCs by US EPA Method 8260C
— TPH-DRO by US EPA Method 8015C
— TPH-GRO by US EPA Method 8015C

WSP will review the results from the first two quarterly post-treatments sampling events and, if appropriate, recommend
adjustments to the list of parameter analysis for the final two quarterly post-treatment sampling events.  The wells will be
sampled with procedures described in Section 4.7 and in accordance with WSP SOPs.  After 1 year, the wells will be sampled
semi-annually as per the MDE-approved groundwater monitoring program (MDE 2018).

4.10 SAMPLE CONTAINERS AND LABELS
Laboratory supplied containers will be used for sample collection. Preservation by pH adjustment will be achieved using
appropriate preservatives. Preservatives will be added to the sample containers in the laboratory prior to being shipped to
WSP for use. While collecting samples, care must be taken to prevent washing out the preservative by sample container
overfilling.

Temperature control will be achieved by placing the samples in a cooler immediately after collection. The cooler will be
packed with enough ice to cool the samples to 4° Celsius (C) and maintain the temperature at 4°C until arrival at the
laboratory. Field personnel will record the sample temperature on the chain-of-custody form prior to sample shipment. The
temperature will be measured upon receipt at the laboratory.

Adhesive, waterproof labels will be used to identify the samples. Each label will provide the following information:

— Sample identification number
— Name of sample collector
— Date
— Time
— Place of collection
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— Parameters requested for analysis
— Type of preservative added (if applicable)

This information will be written on the label with an indelible, waterproof marker and be repeated on the chain-of-custody
forms.

4.11 CHAIN OF CUSTODY RECORDS
Sample custody will be controlled and maintained through the chain-of-custody procedures. Chain-of-custody procedures
will allow for the tracing of possession and handling of samples from the field to the laboratory. A sample is considered to be
in a person's custody if it is in the person's possession or it is in the person's view after being in his or her possession or it was
in that person's possession and that person has locked it up to prevent tampering. Items to be used to document the possession
and handling of samples and protect their integrity include sample labels, custody seals, a logbook, and chain-of-custody
forms.

In accordance with WSP’s SOPs, the chain-of-custody form will be used to trace sample possession from the time of
collection to receipt at the laboratory. Dated and signed adhesive seals will be affixed to the shipping containers to
demonstrate that they have not been opened during shipment. The seals will be affixed so that the shipping containers cannot
be opened without breaking the seal.

4.12 QUALITY CONTROL AND ANALYTICAL PROCEDURES
The Quality Control and Analytical Procedures are provided to ensure that controls are initiated and maintained throughout
sample collection and analysis. Field quality assurance and quality control (QC) procedures, such as the use of proper
sampling technique and decontamination procedures, were discussed in earlier sections of this plan. Additional QC measures
include the use of control samples.

Control samples are introduced into the train of actual samples as a monitor on the sampling procedures and the analytical
system performance. Control samples for this monitoring plan include field duplicates, equipment blanks, trip blanks, and
temperature blanks. Each type provides a different form of quality control for the analytical system. The collection of each
QC sample will be recorded in the field book and will be limited to VOCs.

4.12.1 FIELD DUPLICATES

Field duplicates are used to assess sampling process precision. One field duplicate will be collected during each sampling
event. The duplicate sample will be collected at the same time from the same sample aliquot and in the same order as the
corresponding field sample. The field duplicate identity will not be provided to the laboratory.  Trip blanks will not be used
for field duplicates. The unique sample identification will be chosen from the range of MW-100 through MW-999.

4.12.2 EQUIPMENT BLANKS

Equipment blanks are useful in documenting adequate decontamination of sampling equipment. One equipment blank will be
collected per each type of non-dedicated, reused equipment (bladder pumps). Each equipment blank will consist of collecting
a rinsate sample from non-dedicated equipment after the equipment has been decontaminated. Laboratory-provided deionized
(DI) water will be used for the rinsing the equipment. The equipment blank will be analyzed for all analytes of interest
(VOCs, TPH-DRO and TPH-GRO). The unique sample identification will indicate that the sample is an equipment blank and
will include the sampling date (e.g., WSP-EB-MMDDYY).

4.12.3 TRIP BLANKS

Trip blanks are used to document contamination attributable to shipping and field handling procedures. One trip blank will be
provided in each cooler and will only be analyzed for VOCs. Trip blank(s) will be prepared at the laboratory by filling two
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40-milliliter vials with Teflon-lined septum caps with DI water. The trip blank(s) will be labeled in the field and returned to
the laboratory in the cooler(s) along with sample containers that contain samples for VOC analysis. The unique sample
identification will indicate that the sample is a trip blank and will include the sampling date (e.g., TB-MMDDYY).

4.12.4 TEMPERATURE BLANKS

Temperature blanks are used to determine if proper sample thermal preservation has been maintained by measuring the
sample container temperature upon arrival at the laboratory. Laboratory-provided temperature blank(s) will be returned to the
laboratory in each cooler.

4.12.5 ANALYTICAL PROCEDURES

All analyses will be performed by Phase Separation Science in Catonsville, Maryland.

A “standard turn-around time” will be requested for the samples with results anticipated within 10 business days of sample
receipt by the laboratory. The analytical method used, extraction date, and date of actual analysis will be recorded by the
laboratory.

Laboratory QC checks such as lab blanks, spikes, calibration standards, duplicates, and reference samples will be used to
provide a measure of accuracy and precision. Laboratory reference QC samples and spikes will be integrated into the
analytical scheme in accordance with the Phase Separation Science Quality Control Plan. Laboratory duplicates will be
analyzed at the same frequency to assess precision.

4.13 INVESTIGATION DERIVED WASTE
Investigation-derived waste (IDW) such as drill cuttings and drilling fluids will be contained in U.S. Department of
Transportation-compliant 55-gallon steel drums. The drums will be labeled as “Non-Hazardous Pending Analysis” and
moved to a temporary storage area on the filling station property for subsequent management and disposal. IDW will be
promptly characterized and disposed of in accordance with state and federal requirements.  Purge water from sampling events
will be processed through a 5-gallon bucket of granulated carbon and then discharged onto the natural ground surface.

Personal protective equipment will be disposed of as general trash.

4.14 SURVEYING
Following the injection well installation, the elevations of the new wells will be surveyed by a Maryland-licensed surveyor to
the nearest +/- 0.01-foot, and the horizontal locations will be measured to the nearest +/ 0.1 foot.
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5 SCHEDULE AND REPORTING
The ISCO remedy will commence after receiving MDE’s approval of the injection application described in this CAP
Addendum.  The approximate schedule shown below is contingent on MDE’s approval of this CAP. The injection well
installation is expected to take 3 days and will be scheduled a minimum of 2 weeks prior to the baseline groundwater
sampling and no more than 30 days prior to the injection event. The amendment application is anticipated to take
approximately 1 week, with quarterly groundwater monitoring to continue for 1 year after the injection.

Results will be reported to the MDE OCP in a completion report following the final round of post-injection groundwater
monitoring (to occur 1 year following the injections). The completion report will summarize the treatment intervals per
injection boring, volume of materials injected, general observations from the injections (e.g., flow rates, pressures),
monitoring well construction details, and groundwater monitoring results. Successful treatment will be demonstrated through
the groundwater quality samples exhibiting decreasing BTEX concentration trends.

CAP Addendum Remediation Schedule
Task Schedule
CAP Addendum Submitted to MDE Oil Control Program December 2018

Field Preparations (HASP Modification, Driller Procurement, Permitting, Site Access
Agreements, Miss Utility One Call)

January - February 2019

Injection Well Installation March 2019

Baseline Groundwater Monitoring April 2019

ISCO Injection Implementation April 2019

Post-Injection Groundwater Monitoring Round #1 July 2019

Post-Injection Groundwater Monitoring Round #2 October 2019

Post-Injection Groundwater Monitoring Round #3 January 2020

Post-Injection Groundwater Monitoring Round #4 April 2020

ISCO Injection Completion Report June 2020
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7 ACRONYM LIST
µg/L micrograms per liter
bgs below ground surface
BTEX benzene, toluene, ethylbenzene, xylene
C Celsius
CAP Corrective Action Plan
DI deionized
DRO diesel range organics
F Fahrenheit
ft/day feet per day
g/L grams per liter
GRO gasoline range organics
HASP health and safety plan
HPT hydraulic profiling tool
ID inner diameter
IDW investigation derived waste
ISCO in situ chemical oxidation
K hydraulic conductivity
LPH Liquid Phase Hydrocarbons
LUST Leaking Underground Storage Tanks
MDE Maryland Department of the Environment
MEAT Maryland Environmental Assessment Technology
mg/kg milligrams per kilogram
MIP membrane interface probe
MSL mean sea level
MTBE methyl tertiary-butyl ether
NAD north American datum
NPDES National Pollutant Discharge Elimination System
OCP oil control program
PID photoionization detector
psi pounds per square inch
PVC polyvinyl chloride
QC quality control
SCH40 Schedule 40
SOP standard operating procedure
TBA tertiary butyl alcohol
TPH total petroleum hydrocarbons
VOCs volatile organic compounds
WSP WSP USA Inc.
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October 5, 2018 
 
Ms. Ellen Jackson, Central Region Section Head 
Maryland Department of the Environment 
Remediation Division 
Oil Control Program 
1800 Washington Boulevard, Suite 620 
Baltimore, Maryland  21230-1719 
 
Via: FedEx 
  
Re: 2018 Third Quarter Site Status Report 

Former Hess Station #20204 
 1613 East Joppa Road 
 Towson, Maryland 
 Case Number 1991-2100 BA  
  
Dear Ms. Jackson: 
 
Enclosed please find the above-referenced report.  This report includes results from the September 5 and 
September 6, 2018 groundwater monitoring and sampling event.  This report also summarizes the results of 
the groundwater management system (System) vapor screening, operations and maintenance (O&M), and 
discharge sampling events conducted during the Third Quarter of 2018.  System vapor screening, O&M, and 
discharge sampling events will continue throughout the Fourth Quarter of 2018.  The next groundwater 
monitoring and sampling event is scheduled for December 2018. 
 
Should you have any questions or require any additional information, please feel free to contact me by 
telephone at (610) 866-7799 or via email at jfox@emsenv.com.  If you have any questions relating to the 
project, please contact John Schenkewitz of Hess Corporation at (609) 406-3969. 
 
Sincerely, 
EMS Environmental, Inc. 

 
Jeremy L. Fox 
Regional Manger  
 
Enclosure 
 
cc: J. Schenkewitz, Hess Corporation 
 T. Jackson, Baker Botts 
 G. Helfrick, PMG              
 B. Hopkins, NeighborSpace  
 P. Groff Robertson, WSP 
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601 Jack Stephan Way 
West Trenton, NJ 08628 

 
 
 

Prepared By:  EMS Environmental, Inc. 
4550 Bath Pike 
Bethlehem, PA 18017 

 
 
 
  
 
 
 
 
 
 
 
 



INTRODUCTION 
 
The following is the 2018 Third Quarter Site Status Report for Former Hess Station #20204, 
located at 1613 East Joppa Road in Towson, Maryland.  This report includes results from the 
September 2018 groundwater monitoring and sampling event.  Also included in this report are 
summaries of the groundwater management system vapor screening, operations and maintenance 
(O&M), and discharge sampling events.  Figure 1 is included as a Site Plan depicting the subject 
site layout, adjacent properties, the site’s below-grade system, as well as all monitoring wells, 
piezometers, storm drain outlets, and vapor monitoring points bounded by the area known as 
Ridgely Manor Park.  Refer to Tables 1 and 2 for a summary of the groundwater data collected 
during the monitoring and sampling event.  Refer to the Appendix for copies of the 
corresponding laboratory analytical reports. 
 
During the Third Quarter of 2018, continued monthly system vapor screening events, using a 
photoionization detector (PID), were conducted at the designated vapor monitoring points 
depicted in Figure 1.  Additionally, system O&M events were performed on a bi-monthly basis.  
Post-treatment discharge samples were collected twice monthly from the system’s groundwater 
collection vault.  Besides routine system maintenance (e.g. filter bag and carbon changeouts, 
pump and hose checks, electrical component maintenance, system throughput monitoring, etc.), 
noteworthy or unusual conditions, such as surficial dissolved iron staining, were not observed.  
Tables 3 through 5 summarize the system vapor screening and discharge data. 
 
 
GENERAL INFORMATION 
 
Site: Former Hess Station #20204 – Towson, MD 

(See Figure 1) 
Sampling Frequency:    Quarterly 
Reporting Frequency:    Quarterly 
Monitoring Wells/Piezometers Sampled: MDE-4, MW-1, MW-4, MW-7, OW-1, YMW-1 

through YMW-9, and piezometers YP-1 through 
YP-5 

Monitoring Wells/Piezometers Not Sampled: None 
Monitoring Wells/Piezometers Gauged: MDE-4, MW-1, MW-4, MW-7, OW-1, YMW-1 

through YMW-9, and piezometers YP-1 through 
YP-5 

Monitoring Wells/Piezometers Not Gauged:  None 
Required Analysis: Full Scan Volatile Organic Compounds (VOCs) 

+ Fuel Oxygenates by EPA Method 8260C, and 
Total Petroleum Hydrocarbons-Gasoline Range 
Organics (TPH-GRO) and Total Petroleum 
Hydrocarbons-Diesel Range Organics (TPH-
DRO) by EPA Method 8015C 

 
SAMPLING DATA 
 
Groundwater Sampling Event: September 5 and September 6, 2018  
Depth to Groundwater: 2.51 feet (YMW-2) to 19.61 feet (OW-1) 
Groundwater Elevation:    427.63 feet (YMW-6) to 437.21 feet (MW-1) 
      (See Table 1, Table 2, and Figure 2) 
Groundwater Flow: Predominantly south (See Figure 2) 
Liquid Phase Hydrocarbons (LPH) Identified: None 
Dissolved Phase Concentrations Reported: See Table 1 and Figure 3 
 



 
REMEDIATION DATA 
 
Technology: Groundwater Collection System 
System Start: May 22, 2014 
Waste Stream Treatment: Groundwater collected within the site’s 

groundwater collection system vault is treated 
via the use of both liquid phase carbon adsorbers 
and filter bags prior to being discharged to the 
adjacent public storm sewer system. 

Vapor Screening Frequency:   Monthly 
O&M Frequency:    Weekly 
Discharge Sampling Frequency:   Twice monthly  
System Performance Data:   See Tables 4 and 5  
 
  
SCHEDULED/PROPOSED WORK 
 
 
System vapor screening events are scheduled to continue on a monthly basis during the Fourth 
Quarter of 2018.  System O&M events and discharge sampling events are scheduled to continue 
weekly and twice monthly, respectively, during the Fourth Quarter of 2018.  The next 
groundwater monitoring and sampling event is scheduled for December 2018. 
 
 
ATTACHMENTS 
 
Figure 1:     Site Plan  
Figure 2: Groundwater Elevation & Hydraulic Contour 

Map (September 5, 2018) 
Figure 3: Hydrocarbon Distribution Map (September 5 

and September 6, 2018) 
 
 
Table 1: Historical Groundwater Monitoring Data 

Summary 
Table 2: Groundwater Gauging Results Summary 
Table 3: Monthly PID Screening Results Summary 
Table 4:  Groundwater Treatment System Discharge 

Summary 
Table 5: Groundwater Treatment System Sampling 

Results Summary 
 
 
Appendix: Laboratory Analytical Report (September 5, 

2018)  
Laboratory Analytical Report (September 6, 
2018) 

  









Page 1 of 12Table 1
HISTORICAL GROUNDWATER MONITORING DATA SUMMARY

Former Hess Station No. 20204
1613 East Joppa Road

Towson, MD

Well No. Date
Casing 

Elevation* 
(feet)

Depth to 
Water    
(feet)

Product 
Thickness  

(feet)

Water Table 
Elevation*   

(feet)

Benzene 
(g/L)

Toluene 
(g/L)

Ethyl-
benzene 

(g/L)

Xylenes 
(g/L)

Total BTEX 
(g/L)

MTBE 
(g/L)

TBA      
(g/L)

TPH-GRO 
(µg/L)

TPH-DRO 
(µg/L)

Naphthalene 
(g/L)

MDE-4 7/17/1996 NSVD NM NM NM ND ND ND ND ND ND NS NS NS NS
11/26/1996 NSVD NM NM NM 3 3 ND ND 6 ND NS NS NS NS

Casing: 2/27/1997 444.03 5.78 0.00 438.25 ND ND ND ND ND ND NS NS NS NS
0 to 3 feet 5/30/1997 444.03 6.20 0.00 437.83 ND ND ND 2 2 ND NS NS NS NS

8/21/1997 444.03 7.37 0.00 436.66 ND ND ND ND ND ND NS NS NS NS
Screen: 11/25/1997 444.03 7.42 0.00 436.61 11 642 892 3,050 4,595 69 NS NS NS NS

3 to 13 feet 2/19/1998 444.03 6.01 0.00 438.02 ND ND ND ND ND ND NS NS NS NS
5/28/1998 444.03 5.60 0.00 438.43 4 5 4 8 21 ND NS NS NS NS
8/18/1998 444.03 6.68 0.00 437.35 13 10 57 92 172 31 NS NS NS NS

11/21/1998 444.03 7.64 0.00 436.39 1 8 31 176 216 57 NS NS NS NS
2/17/1999 444.03 7.70 0.00 436.33 3.7 107 193 605 909 39 NS NS NS NS
5/24/1999 444.03 7.02 0.00 437.01 2 ND ND ND 2 ND NS NS NS NS
8/26/1999 444.03 7.87 0.00 436.16 24 140 390 750 1,304 44 NS NS NS NS

11/18/1999 444.03 6.90 0.00 437.13 ND 500 920 2,850 4,270 ND NS NS NS NS
2/23/2000 444.03 6.50 0.00 437.53 ND ND ND ND ND 3.9 NS NS NS NS
5/17/2000 444.03 6.00 0.00 438.03 ND ND 2.4 11.7 14.1 30 NS NS NS NS

8/3/2000 444.03 6.48 0.00 437.55 7.7 9 59 101 177 54 NS NS NS NS
11/20/2000 444.03 7.15 0.00 436.88 ND ND 120 242 362 ND NS NS NS NS

2/20/2001 444.03 6.87 0.00 437.16 7.3 7.5 19 81 115 22 NS NS NS NS
5/25/2001 444.03 6.66 0.00 437.37 15 8.8 ND 20.3 44 34 NS NS NS NS

8/6/2001 444.03 7.26 0.00 436.77 9.7 33 380 1,220 1,643 87 NS NS NS NS
11/7/2001 444.03 8.39 0.00 435.64 ND 41 220 760 1,021 120 NS NS NS NS
2/22/2002 444.03 8.83 0.00 435.20 12 91 220 1,380 1,703 ND NS NS NS NS
5/16/2002 444.03 6.52 0.00 437.51 ND 27 120 268 415 15 NS NS NS NS

8/6/2002 444.03 8.72 0.00 435.31 ND 360 1,100 3,630 5,090 150 NS NS NS NS
11/13/2002 444.03 8.23 0.00 435.80 ND 610 1,300 5,900 7,810 ND NS NS NS NS

3/5/2003 444.03 5.43 0.00 438.60 ND ND ND ND ND ND NS NS NS NS
5/13/2003 444.03 5.36 0.00 438.67 2.0 ND ND 2.6 4.6 11 NS NS NS NS
8/27/2003 444.03 5.72 0.00 438.31 1.0 ND 1.8 ND 2.8 ND NS NS NS NS

11/12/2003 444.03 6.66 0.00 437.37 ND ND ND ND ND ND NS NS NS NS
2/2/2004 444.03 5.39 0.00 438.64 ND ND ND ND ND ND NS NS NS NS

5/14/2004 444.03 5.24 0.00 438.79 ND ND ND ND ND 1.7 NS NS NS NS
8/19/2004 444.03 5.97 0.00 438.06 ND ND ND ND ND 26.8 NS NS NS NS
5/19/2005 444.03 5.94 0.00 438.09 NS NS NS NS NS NS NS NS NS NS
8/24/2007 444.03 NM NM NM NS NS NS NS NS NS NS NS NS NS

12/27/2007 444.03 NM NM NM NS NS NS NS NS NS NS NS NS NS
3/27/2008 444.03 6.91 0.00 437.12 NS NS NS NS NS NS NS NS NS NS
6/25/2008 444.03 6.56 0.00 437.47 NS NS NS NS NS NS NS NS NS NS
9/24/2008 444.03 7.14 0.00 436.89 NS NS NS NS NS NS NS NS NS NS

12/17/2008 444.03 6.53 0.00 437.50 NS NS NS NS NS NS NS NS NS NS
3/31/2009 444.03 NM NM NM NS NS NS NS NS NS NS NS NS NS
6/22/2009 444.03 6.36 0.00 437.67 NS NS NS NS NS NS NS NS NS NS
9/25/2009 444.03 6.60 0.00 437.43 NS NS NS NS NS NS NS NS NS NS

12/14/2009 444.03 NM NM NM NS NS NS NS NS NS NS NS NS NS
12/28/2009 444.03 NM NM NM NS NS NS NS NS NS NS NS NS NS

3/17/2010 444.03 4.51 0.00 439.52 NS NS NS NS NS NS NS NS NS NS
3/18/2010 444.03 NM NM NM NS NS NS NS NS NS NS NS NS NS
8/24/2010 443.68 6.69 0.00 436.99 1.3 0.87 (J) 2.8 1.3 6.27 (J) ND ND 858 216 1.6 (J)
1/11/2011 443.68 7.17 0.00 436.51 ND ND 0.42 (J) ND 0.42 (J) ND ND ND (<200) ND (<100) ND
6/23/2011 443.68 6.26 0.00 437.42 1.3 0.46 (J) 4.4 3.6 9.76 (J) ND ND 982 464 3.3 (J)
9/28/2011 443.68 6.02 0.00 437.66 ND ND ND ND ND ND ND ND (<200) ND (<100) ND

12/21/2012 443.68 5.90 0.00 437.78 ND ND ND ND ND ND ND ND (<200) ND (<100) ND
3/21/2012 443.68 6.18 0.00 437.50 ND ND ND ND ND ND ND ND ND ND
5/16/2012 443.68 6.48 0.00 437.20 0.50 (J) ND 0.46 (J) 0.73 (J) 1.69 (J) ND ND 340 104 ND
8/29/2012 443.68 7.67 0.00 436.01 0.50 (J) ND 0.30 (J) 0.43 (J) 1.23 (J) ND ND 407 ND ND

12/19/2012 443.68 6.94 0.00 436.74 0.40 (J) 0.44 (J) 2.5 19.2 22.54 (J) ND ND 390 372 1.1 (J)
3/20/2013 443.68 6.57 0.00 437.11 ND ND ND ND ND ND ND ND ND ND
6/19/2013 443.68 6.47 0.00 437.21 0.45 (J) 0.56 (J) 7.0 8.4 16.41 (J) ND ND 328 ND 2.0 (J)
9/19/2013 443.68 7.31 0.00 436.37 0.71 (J) ND 1.3 0.60 (J) 2.61 (J) ND ND 580 221 2.0 (J)

11/22/2013 443.68 7.25 0.00 436.43 1.9 3.2 427 1,420 1,852.10 ND ND 13,300 2,310 110
3/20/2014 443.68 5.56 0.00 438.12 ND ND 0.99 5.8 6.79 ND ND ND ND ND

*** 6/18/2014 443.68 8.33 0.00 435.35 ND 1.2 ND 17.5 18.7 ND ND 762 *** 6.9
*** 6/30/2014 443.68 NM NM NM NS NS NS NS NS NS NS NS ND NS

9/23/2014 443.18 9.54 0.00 433.64 ND 0.53 (J) 0.99 (J) 1.1 2.62 (J) ND ND ND ND (<80) 0.93 (J)
12/23/2014 443.18 9.94 0.00 433.24 ND ND 0.62 (J) 0.53 (J) 1.15 (J) ND ND ND ND (<80) 0.37 (J)

3/24/2015 443.18 9.58 0.00 433.60 ND ND ND ND ND ND ND ND ND (<77) ND
6/22/2015 443.18 9.25 0.00 433.93 ND ND ND ND ND ND ND ND ND ND
9/21/2015 443.18 9.28 0.00 433.90 ND ND ND ND ND ND ND ND 125 ND
12/9/2015 443.18 9.58 0.00 433.60 ND ND ND ND ND ND ND ND 98.4 ND

3/8/2016 443.18 8.98 0.00 434.20 ND ND ND ND ND ND ND ND (<55) ND (<64) ND
6/7/2016 443.18 9.03 0.00 434.15 ND ND ND ND ND ND ND ND (<55) ND (<58) ND

9/13/2016 443.18 9.48 0.00 433.70 ND ND ND ND ND ND ND ND (<100) 94.6 ND
11/21/2016 443.18 9.90 0.00 433.28 ND ND ND ND ND ND ND ND (<100) 469 ND

3/9/2017 443.18 10.42 0.00 432.76 ND ND ND ND ND ND ND ND (<100) ND (<64) ND (<1.0)
ⱡ 6/7/2017 443.18 9.72 0.00 433.46 ND ND ND ND ND ND ND ND (<100) ND (<64) ND (<1.0)

9/6/2017 443.18 9.77 0.00 433.41 ND ND ND ND ND ND ND ND (<100) ND (<83) ND (<1.1)
11/1/2017 443.18 9.97 0.00 433.21 ND ND ND ND ND ND ND ND (<100) 154 ND (<1.1)

3/6/2018 443.18 9.84 0.00 433.34 ND ND ND ND ND ND ND ND (<100) ND (<83) ND (<1.1)
6/20/2018 443.18 8.72 0.00 434.46 ND ND ND ND ND ND ND ND (<100) ND (<83) ND (<1.1)

9/5/2018 443.18 8.64 0.00 434.54 ND ND ND ND ND ND ND ND (<100) ND (<53) ND (<0.98)
MDE MEAT GNCSG** 5 1,000 700 10,000 NA 20 NA 47 47 0.7 

Case No. 1991-2100-BA
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HISTORICAL GROUNDWATER MONITORING DATA SUMMARY

Former Hess Station No. 20204
1613 East Joppa Road

Towson, MD

Well No. Date
Casing 

Elevation* 
(feet)

Depth to 
Water    
(feet)

Product 
Thickness  

(feet)

Water Table 
Elevation*   

(feet)

Benzene 
(g/L)

Toluene 
(g/L)

Ethyl-
benzene 

(g/L)

Xylenes 
(g/L)

Total BTEX 
(g/L)

MTBE 
(g/L)

TBA      
(g/L)

TPH-GRO 
(µg/L)

TPH-DRO 
(µg/L)

Naphthalene 
(g/L)

Case No. 1991-2100-BA

MW-1 3/28/1991 455.93 15.86 0.00 440.07 17 ND ND 35 52 5 NS NS NS NS
6/26/1991 455.93 29.40 0.00 426.53 2 ND ND 2 4 8 NS NS NS NS

Casing: 9/1/1992 455.93 26.35 0.00 429.58 25 18 10 41 94 ND NS NS NS NS
Unknown 1/7/1993 455.93 24.70 0.00 431.23 3 4 ND 10 17 142 NS NS NS NS

4/12/1993 455.93 NM NM NM 29 5 7 51 92 30 NS NS NS NS
Screen: 7/15/1993 455.93 NM NM NM 12 3 3 66 84 ND NS NS NS NS

Unknown 10/19/1993 455.93 NM NM NM 11 ND ND 37 48 ND NS NS NS NS
1/26/1994 455.93 NM NM NM 10 ND 3 22 35 ND NS NS NS NS
4/20/1994 455.93 NM NM NM ND ND ND ND ND ND NS NS NS NS

8/2/1994 455.93 NM NM NM 23 ND 4 38 65 ND NS NS NS NS
11/22/1994 455.93 NM NM NM 14 ND 3 16 33 11 NS NS NS NS

3/3/1995 455.93 NM NM NM 12 2 3 13 30 6 NS NS NS NS
5/9/1995 455.93 NM NM NM 10 ND ND 11 21 16 NS NS NS NS

8/15/1995 455.93 NM NM NM 12 ND 2 23 37 ND NS NS NS NS
11/28/1995 455.93 NM NM NM ND ND ND ND ND ND NS NS NS NS

2/13/1996 455.93 16.20 0.00 439.73 ND ND ND 4 4 ND NS NS NS NS
5/15/1996 455.93 18.06 0.00 437.87 4 ND ND 6 10 24.3 NS NS NS NS
8/28/1996 455.93 16.95 0.00 438.98 ND 6 3 12 21 5.6 NS NS NS NS

11/26/1996 455.93 26.21 0.00 429.72 3 ND ND 2 5 ND NS NS NS NS
2/27/1997 455.93 15.73 0.00 440.20 ND ND ND ND ND ND NS NS NS NS
5/30/1997 455.93 16.00 0.00 439.93 ND ND ND ND ND ND NS NS NS NS
8/21/1997 455.93 18.66 0.00 437.27 ND ND ND ND ND ND NS NS NS NS

11/25/1997 455.93 17.97 0.00 437.96 ND ND ND ND ND ND NS NS NS NS
2/19/1998 455.93 15.47 0.00 440.46 ND ND ND ND ND ND NS NS NS NS
5/28/1998 455.93 15.06 0.00 440.87 ND ND 3 9 12 ND NS NS NS NS
8/18/1998 455.93 16.42 0.00 439.51 ND ND ND ND ND ND NS NS NS NS
5/19/2005 455.93 16.83 0.00 439.10 NS NS NS NS NS NS NS NS NS NS
8/24/2007 455.93 NM NM NM NS NS NS NS NS NS NS NS NS NS

12/27/2007 455.93 17.58 0.00 438.35 NS NS NS NS NS NS NS NS NS NS
3/27/2008 455.93 17.39 0.00 438.54 NS NS NS NS NS NS NS NS NS NS
6/25/2008 455.93 16.41 0.00 439.52 NS NS NS NS NS NS NS NS NS NS
9/24/2008 455.93 16.57 0.00 439.36 NS NS NS NS NS NS NS NS NS NS

12/17/2008 455.93 16.26 0.00 439.67 NS NS NS NS NS NS NS NS NS NS
3/31/2009 455.93 17.87 0.00 438.06 NS NS NS NS NS NS NS NS NS NS
6/22/2009 455.93 16.07 0.00 439.86 NS NS NS NS NS NS NS NS NS NS
9/25/2009 455.93 16.48 0.00 439.45 NS NS NS NS NS NS NS NS NS NS

12/14/2009 455.93 15.94 0.00 439.99 NS NS NS NS NS NS NS NS NS NS
12/28/2009 455.93 NM NM NM NS NS NS NS NS NS NS NS NS NS

3/17/2010 455.93 0.01 0.00 455.92 NS NS NS NS NS NS NS NS NS NS
3/18/2010 455.93 NM NM NM NS NS NS NS NS NS NS NS NS NS
8/26/2010 454.42 16.61 0.00 437.81 ND ND ND ND ND ND ND ND ND ND
1/10/2011 454.42 17.64 0.00 436.78 ND ND ND ND ND ND ND ND (<200) ND (<100) ND
6/22/2011 454.42 16.05 0.00 438.37 ND ND ND ND ND ND ND ND (<200) ND (<110) ND
9/28/2011 454.42 6.68 0.00 447.74 ND ND ND ND ND ND ND ND (<200) ND (<110) ND

12/20/2012 454.42 15.90 0.00 438.52 ND ND ND ND ND ND ND ND (<200) ND (<100) ND
3/21/2012 454.42 16.41 0.00 438.01 ND ND ND ND ND ND ND ND ND ND
5/15/2012 454.42 14.43 0.00 439.99 ND ND ND ND ND ND ND ND ND ND
8/28/2012 454.42 15.84 0.00 438.58 ND ND ND ND ND ND ND ND ND ND

12/18/2012 454.42 17.16 0.00 437.26 ND ND ND ND ND ND ND ND ND ND
3/19/2013 454.42 16.57 0.00 437.85 ND ND ND ND ND ND ND ND ND ND
6/18/2013 454.42 17.45 0.00 436.97 ND ND ND ND ND ND ND ND ND ND
9/19/2013 454.42 17.54 0.00 436.88 ND ND ND ND ND ND ND ND ND ND

11/22/2013 454.42 17.87 0.00 436.55 ND ND ND ND ND ND ND ND ND ND
3/20/2014 454.42 15.89 0.00 438.53 ND ND ND ND ND ND ND ND ND 0.59 (J)

*** 6/18/2014 454.42 18.43 0.00 435.99 ND ND ND ND ND ND ND ND *** ND
*** 6/30/2014 454.42 NM NM NM NS NS NS NS NS NS NS NS ND NS

9/23/2014 453.92 18.73 0.00 435.19 ND ND ND ND ND ND 18.4 ND 243 ND
12/23/2014 453.92 19.67 0.00 434.25 ND ND ND ND ND ND ND ND ND (<80) ND

3/24/2015 453.92 NM NM NM NS NS NS NS NS NS NS NS NS NS
6/22/2015 453.92 18.24 0.00 435.68 ND ND ND ND ND ND ND ND 102 ND
9/21/2015 453.92 18.49 0.00 435.43 ND ND ND ND ND ND ND ND 233 ND
12/9/2015 453.92 19.24 0.00 434.68 ND ND ND ND ND ND ND ND ND (<64) ND

3/8/2016 453.92 18.28 0.00 435.64 ND ND ND ND ND ND ND ND (<55) ND (<64) ND
6/7/2016 453.92 18.21 0.00 435.71 ND ND ND ND ND ND ND ND (<55) ND (<58) ND

9/13/2016 453.92 18.92 0.00 435.00 ND ND ND ND ND ND ND ND (<100) 108 ND
11/21/2016 453.92 19.83 0.00 434.09 ND ND ND ND ND ND ND ND (<100) ND (<64) ND

3/9/2017 453.92 20.49 0.00 433.43 ND ND ND ND ND ND ND ND (<100) ND (<64) ND (<1.0)
6/7/2017 453.92 19.38 0.00 434.54 ND ND ND ND ND ND ND ND (<100) ND (<64) ND (<1.0)
9/6/2017 453.92 19.04 0.00 434.88 ND ND ND ND ND ND ND ND (<100) ND (<83) ND (<1.1)

11/1/2017 453.92 19.67 0.00 434.25 ND ND ND ND ND ND ND ND (<100) ND (<83) ND (<1.1)
3/6/2018 453.92 20.16 0.00 433.76 ND ND ND ND ND ND ND ND (<100) 91.9 ND (<1.1)

6/20/2018 453.92 17.45 0.00 436.47 ND ND ND ND ND ND ND ND (<100) ND (<83) ND (<1.1)
9/5/2018 453.92 16.71 0.00 437.21 ND ND ND ND ND ND ND ND (<100) ND (<53) ND (<0.98)

MDE MEAT GNCSG** 5 1,000 700 10,000 NA 20 NA 47 47 0.7 
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HISTORICAL GROUNDWATER MONITORING DATA SUMMARY

Former Hess Station No. 20204
1613 East Joppa Road

Towson, MD

Well No. Date
Casing 

Elevation* 
(feet)

Depth to 
Water    
(feet)

Product 
Thickness  

(feet)

Water Table 
Elevation*   

(feet)

Benzene 
(g/L)

Toluene 
(g/L)

Ethyl-
benzene 

(g/L)

Xylenes 
(g/L)

Total BTEX 
(g/L)

MTBE 
(g/L)

TBA      
(g/L)

TPH-GRO 
(µg/L)

TPH-DRO 
(µg/L)

Naphthalene 
(g/L)

Case No. 1991-2100-BA

MW-4 3/28/1991 457.11 16.98 0.00 440.13 600 1,300 380 1,500 3,780 40 NS NS NS NS
6/26/1991 457.11 23.80 0.00 433.31 3,775 4,825 925 4,075 13,600 1,125 NS NS NS NS

Casing: 9/1/1992 457.11 22.00 0.00 435.11 3,500 9,300 1,625 5,225 19,650 1,100 NS NS NS NS
0 to 10 feet 9/4/1992 457.11 22.79 0.01 434.33 NS NS NS NS NS NS NS NS NS NS

10/15/1992 457.11 22.98 sheen 434.13 NS NS NS NS NS NS NS NS NS NS
Screen: 11/9/1992 457.11 23.20 2.50 435.79 NS NS NS NS NS NS NS NS NS NS

10 to 25 feet 12/9/1992 457.11 21.58 1.36 436.55 NS NS NS NS NS NS NS NS NS NS
1/7/1993 457.11 21.68 0.02 435.45 NS NS NS NS NS NS NS NS NS NS
2/1/1993 457.11 23.15 0.85 434.60 NS NS NS NS NS NS NS NS NS NS
3/8/1993 457.11 20.10 sheen 437.01 NS NS NS NS NS NS NS NS NS NS

4/12/1993 457.11 18.20 0.05 438.95 NS NS NS NS NS NS NS NS NS NS
5/11/1993 457.11 18.10 0.15 439.12 NS NS NS NS NS NS NS NS NS NS

6/3/1993 457.11 18.96 0.38 438.44 NS NS NS NS NS NS NS NS NS NS
7/7/1993 457.11 19.65 0.30 437.69 NS NS NS NS NS NS NS NS NS NS
8/2/1993 457.11 18.95 0.00 438.16 NS NS NS NS NS NS NS NS NS NS

9/15/1993 457.11 19.34 0.00 437.77 NS NS NS NS NS NS NS NS NS NS
10/19/1993 457.11 19.75 0.00 437.36 NS NS NS NS NS NS NS NS NS NS
11/18/1993 457.11 20.75 sheen 436.36 NS NS NS NS NS NS NS NS NS NS
12/14/1993 457.11 19.85 0.00 437.26 NS NS NS NS NS NS NS NS NS NS

1/25/1994 457.11 17.84 0.00 439.27 NS NS NS NS NS NS NS NS NS NS
3/11/1994 457.11 17.13 0.00 439.98 NS NS NS NS NS NS NS NS NS NS
4/20/1994 457.11 17.68 0.00 439.43 1,650 6,130 678 3,950 12,408 223 NS NS NS NS

8/2/1994 457.11 18.35 0.00 438.76 2,630 12,200 1,430 9,070 25,330 ND NS NS NS NS
11/22/1994 457.11 18.52 0.00 438.59 2,950 7,040 1,430 8,700 20,120 340 NS NS NS NS

3/3/1995 457.11 20.31 0.00 436.80 1,560 12,400 1,690 9,050 24,700 775 NS NS NS NS
5/9/1995 457.11 20.25 0.00 436.86 1,600 12,800 1,840 10,400 26,640 499 NS NS NS NS

8/15/1995 457.11 21.10 0.00 436.01 <200 <200 <200 726 726 <200 NS NS NS NS
7/24/1995 457.11 19.29 0.02 437.84 NS NS NS NS NS NS NS NS NS NS

11/28/1995 457.11 22.00 0.00 435.11 ND 10 ND 58 68 47 NS NS NS NS
2/13/1996 457.11 20.20 0.00 436.91 3 11 2 21 37 14 NS NS NS NS
5/15/1996 457.11 17.60 0.00 439.51 ND 53 18 133 204 6 NS NS NS NS
8/28/1996 457.11 16.98 0.00 440.13 ND 3 3 10 16 6 NS NS NS NS

11/26/1996 457.11 15.85 0.00 441.26 ND ND ND ND ND ND NS NS NS NS
2/27/1997 457.11 14.19 0.00 442.92 ND ND ND ND ND ND NS NS NS NS
5/30/1997 457.11 15.77 0.00 441.34 ND ND ND ND ND ND NS NS NS NS
8/21/1997 457.11 19.01 0.00 438.10 15 24 4 27 70 ND NS NS NS NS

11/25/1997 457.11 19.15 0.00 437.96 89 75 143 240 547 3 NS NS NS NS
2/19/1998 457.11 17.68 0.00 439.43 ND ND ND ND ND ND NS NS NS NS
5/28/1998 457.11 16.64 0.00 440.47 ND ND ND ND ND ND NS NS NS NS
8/18/1998 457.11 18.21 0.00 438.90 ND ND ND ND ND ND NS NS NS NS

11/21/1998 457.11 19.65 0.00 437.46 71 1,600 183 731 2,585 19 NS NS NS NS
2/17/1999 457.11 19.70 0.00 437.41 ND 780 252 460 1,492 <100 NS NS NS NS
5/24/1999 457.11 18.90 0.00 438.21 ND 14 8.7 21.9 44.6 77.7 NS NS NS NS
8/26/1999 457.11 20.60 0.00 436.51 ND ND 35 123 158 220 NS NS NS NS

11/18/1999 457.11 18.52 0.00 438.59 ND ND ND 3.8 3.8 2,000 NS NS NS NS
12/29/1999 457.11 NM NM NM ND ND ND ND ND 2,100 NS NS NS NS

2/23/2000 457.11 19.21 0.00 437.90 120 4.5 32 106 263 730 NS NS NS NS
5/17/2000 457.11 16.90 0.00 440.21 ND ND ND ND ND ND NS NS NS NS

8/3/2000 457.11 17.28 0.00 439.83 ND ND ND ND ND ND NS NS NS NS
11/20/2000 457.11 19.69 0.00 437.42 87 ND ND ND 87 3,000 NS NS NS NS

2/20/2001 457.11 18.60 0.00 438.51 ND ND ND ND ND 6.8 NS NS NS NS
5/25/2001 457.11 17.30 0.00 439.81 ND ND ND ND ND ND NS NS NS NS

8/6/2001 457.11 19.17 0.00 437.94 ND ND ND ND ND 2.0 NS NS NS NS
11/7/2001 457.11 21.17 0.00 435.94 330 62 370 800 1,562 110 NS NS NS NS

MDE MEAT GNCSG** 5 1,000 700 10,000 NA 20 NA 47 47 0.7 



Page 4 of 12Table 1
HISTORICAL GROUNDWATER MONITORING DATA SUMMARY

Former Hess Station No. 20204
1613 East Joppa Road

Towson, MD

Well No. Date
Casing 

Elevation* 
(feet)

Depth to 
Water    
(feet)

Product 
Thickness  

(feet)

Water Table 
Elevation*   

(feet)

Benzene 
(g/L)

Toluene 
(g/L)

Ethyl-
benzene 

(g/L)

Xylenes 
(g/L)

Total BTEX 
(g/L)

MTBE 
(g/L)

TBA      
(g/L)

TPH-GRO 
(µg/L)

TPH-DRO 
(µg/L)

Naphthalene 
(g/L)

Case No. 1991-2100-BA

MW-4 2/22/2002 457.11 20.80 0.00 436.31 81 120 200 510 911 33 NS NS NS NS
(continued) 5/16/2002 457.11 18.12 0.00 438.99 ND 15 12 223 250 2.2 NS NS NS NS

8/6/2002 457.11 21.61 0.00 435.50 3.5 3.2 7.0 22.8 36.5 3.9 NS NS NS NS
11/13/2002 457.11 18.81 0.00 438.30 ND 4.9 14 141 159.9 ND NS NS NS NS

3/5/2003 457.11 18.41 0.00 438.70 ND ND ND ND ND 2.0 NS NS NS NS
5/13/2003 457.11 16.96 0.00 440.15 3.9 ND ND ND 3.9 110 NS NS NS NS
9/25/2003 457.11 NM NM NM ND ND ND ND ND 1.5 NS NS NS NS

11/12/2003 457.11 18.32 0.00 438.79 ND ND ND ND ND ND NS NS NS NS
2/2/2004 457.11 14.70 0.00 442.41 ND ND ND ND ND 666 NS NS NS NS

5/14/2004 457.11 18.09 0.00 439.02 ND ND ND ND ND 24.8 NS NS NS NS
8/19/2004 457.11 16.55 0.00 440.56 1.6 2.1 36.5 92.4 132.6 1.6 NS NS NS NS

11/22/2004 457.11 19.43 0.00 437.68 ND ND 0.31 (J) 0.57 (J) 0.88 (J) 0.29 (J) NS NS NS NS
2/23/2005 457.11 18.93 0.00 438.18 ND ND ND ND ND 0.65 (J) NS NS NS NS
5/19/2005 457.11 16.67 0.00 440.44 ND ND ND ND ND 0.91 (J) ND ND ND NS
8/24/2007 457.11 19.06 0.00 438.05 NS NS NS NS NS NS NS NS NS NS

12/27/2007 457.11 18.72 0.00 438.39 NS NS NS NS NS NS NS NS NS NS
3/27/2008 457.11 18.63 0.00 438.48 NS NS NS NS NS NS NS NS NS NS
6/25/2008 457.11 17.57 0.00 439.54 NS NS NS NS NS NS NS NS NS NS
9/24/2008 457.11 19.28 0.00 437.83 NS NS NS NS NS NS NS NS NS NS

12/17/2008 457.11 19.10 0.00 438.01 NS NS NS NS NS NS NS NS NS NS
3/31/2009 457.11 19.12 0.00 437.99 NS NS NS NS NS NS NS NS NS NS
6/22/2009 457.11 15.07 0.00 442.04 NS NS NS NS NS NS NS NS NS NS
9/25/2009 457.11 17.63 0.00 439.48 NS NS NS NS NS NS NS NS NS NS

12/14/2009 457.11 16.56 0.00 440.55 NS NS NS NS NS NS NS NS NS NS
12/28/2009 457.11 NM NM NM NS NS NS NS NS NS NS NS NS NS

3/17/2010 457.11 14.98 0.00 442.13 NS NS NS NS NS NS NS NS NS NS
3/18/2010 457.11 NM NM NM NS NS NS NS NS NS NS NS NS NS
8/23/2010 455.60 18.10 0.00 437.50 0.52 (J) 22.3 41.1 84.2 148.12 (J) ND ND 449 244 7.2
1/10/2011 455.60 18.94 0.00 436.66 16.4 16.9 151 235 419.30 2.7 112 1,940 1,930 84.1
6/22/2011 455.60 17.57 0.00 438.03 8.7 10.6 5.7 8.6 33.60 1.9 128 306 304 ND
9/28/2011 455.60 17.08 0.00 438.52 ND ND ND ND ND ND ND ND (<200) ND (<100) ND

12/20/2012 455.60 17.30 0.00 438.30 ND ND 0.29 (J) ND 0.29 (J) ND ND ND (<200) ND (<100) ND
3/21/2012 455.60 17.78 0.00 437.82 0.24 (J) ND 1.5 ND 1.74 (J) ND ND ND ND ND
5/15/2012 455.60 11.49 0.00 444.11 ND ND ND ND ND ND ND ND 283 ND
8/28/2012 455.60 18.91 0.00 436.69 ND ND ND ND ND ND ND ND 924 ND

12/18/2012 455.60 18.58 0.00 437.02 6.5 37.2 419 108 570.7 ND 18.5 (J) 2,510 1,120 154
3/19/2013 455.60 17.99 0.00 437.61 ND ND ND ND ND ND ND ND 350 ND
6/18/2013 455.60 17.77 0.00 437.83 ND ND ND ND ND ND ND ND ND ND
9/19/2013 455.60 19.01 0.00 436.59 3.0 16.1 85.9 16.2 121.2 ND 55.8 2,420 367 34.3

11/22/2013 455.60 19.21 0.00 436.39 9.9 32.3 38.4 23.7 104.3 1.3 52.9 4,110 1,400 7.0
3/20/2014 455.60 15.71 0.00 439.89 2.0 5.2 ND 5.8 13.0 1.2 71.3 1,870 408 ND

*** 6/18/2014 455.60 18.24 0.00 437.36 87.4 59.2 9.4 24.8 180.8 106 1,770 3,850 *** 1.5 (J)
*** 6/30/2014 455.60 NM NM NM NS NS NS NS NS NS NS NS 2,160 NS

9/23/2014 455.10 20.69 0.00 434.41 7.3 212 541 567 1,327.3 269 1,150 5,740 2,560 159
12/23/2014 455.10 21.37 0.00 433.73 88.0 83.0 1,290 1,480 2,941.0 50.6 771 12,200 3,090 490

3/24/2015 455.10 NM NM NM NS NS NS NS NS NS NS NS NS NS
6/22/2015 455.10 20.38 0.00 434.72 178 34.1 661 409 1,282.1 17.3       3,200              6,130 4,540 392
9/21/2015 455.10 20.57 0.00 434.53 153 44.3 623 394 1,214.3 16.9       1,730            10,300 3,740 430
12/9/2015 455.10 21.08 0.00 434.02 7.8 1.4 34.8 10.1 54.1 ND          250                 650 684 28.3

3/8/2016 455.10 20.29 0.00 434.81 103 9.4 223 49.0 384.4 7.5          553              2,130 874 143
6/7/2016 455.10 20.28 0.00 434.82 155 27.1 744 139 1,065.1 6.2       3,030              6,540 3,150 436

9/13/2016 455.10 20.87 0.00 434.23 131 23.1 763 150 1,067.1 5.8       2,320              6,520 2,750 422
11/21/2016 455.10 21.56 0.00 433.54 108 25.9 727 192 1,052.9 12.9       2,480              6,730 3,520 439

3/9/2017 455.10 22.05 0.00 433.05 23.7 5.5 142 42.8 214.0 3.4  ND              2,450 1,090 144
6/7/2017 455.10 21.18 0.00 433.92 14.6 2.8 50.7 7.8 75.9 2.3          174              1,590 1,050 34.3
9/6/2017 455.10 20.94 0.00 434.16 44.1 5.8 141 24.5 215.4 ND       1,230              1,980 1,570 107

11/1/2017 455.10 21.41 0.00 433.69 69.8 7.6 146 42.1 266 6.1       1,380              3,050 1,900 118
3/6/2018 455.10 21.75 0.00 433.35 11.3 0.71 (J) 12.3 4.4 28.7 (J) ND  9.4 (J)              1,090 1,070 20.6

6/20/2018 455.10 19.73 0.00 435.37 18.2 ND 0.77 (J) ND 18.97 (J) 2.5 83.4  124 (J) 112 ND (<1.1)
9/5/2018 455.10 19.34 0.00 435.76 7.3 ND 2.7 ND 10.0 ND 40.3                 226 110 2.8 (J)

MDE MEAT GNCSG** 5 1,000 700 10,000 NA 20 NA 47 47 0.7 
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HISTORICAL GROUNDWATER MONITORING DATA SUMMARY

Former Hess Station No. 20204
1613 East Joppa Road

Towson, MD

Well No. Date
Casing 

Elevation* 
(feet)

Depth to 
Water    
(feet)

Product 
Thickness  

(feet)

Water Table 
Elevation*   

(feet)

Benzene 
(g/L)

Toluene 
(g/L)

Ethyl-
benzene 

(g/L)

Xylenes 
(g/L)

Total BTEX 
(g/L)

MTBE 
(g/L)

TBA      
(g/L)

TPH-GRO 
(µg/L)

TPH-DRO 
(µg/L)

Naphthalene 
(g/L)

Case No. 1991-2100-BA

MW-7 3/28/1991 452.69 15.10 0.00 437.59 7,950 6,100 2,700 8,550 25,300 650 NS NS NS NS
6/26/1991 452.69 16.12 0.00 436.57 2,100 2,400 800 2,300 7,600 1,000 NS NS NS NS

Casing: 9/1/1992 452.69 17.22 0.00 435.47 1,470 3,670 1,350 5,350 11,840 1,200 NS NS NS NS
0 to 8 feet 1/7/1993 452.69 26.25 0.00 426.44 1,550 5,750 1,100 6,250 14,650 600 NS NS NS NS

4/12/1993 452.69 NM NM NM 200 2,550 350 3,600 6,700 ND NS NS NS NS
Screen: 7/15/1993 452.69 NM NM NM 2,150 8,550 1,200 8,950 20,850 1,000 NS NS NS NS

8 to 33 feet 10/19/1993 452.69 NM NM NM 2,400 15,700 1,300 9,000 28,400 870 NS NS NS NS
1/26/1994 452.69 NM NM NM 1,100 6,200 950 5,650 13,900 ND NS NS NS NS
4/19/1994 452.69 NM NM NM 11 68 11 86 176 64.4 NS NS NS NS

8/2/1994 452.69 NM NM NM 280 1,160 260 2,280 3,980 180 NS NS NS NS
11/22/1994 452.69 NM NM NM 1,530 1,780 1,380 5,400 10,090 338 NS NS NS NS

3/3/1995 452.69 NM NM NM 1,690 9,600 1,930 11,000 24,220 913 NS NS NS NS
5/9/1995 452.69 NM NM NM 448 2,330 294 3,560 6,632 <200 NS NS NS NS

8/15/1995 452.69 NM NM NM 370 1,790 420 3,430 6,010 <200 NS NS NS NS
11/28/1995 452.69 NM NM NM 394 3,440 646 4,230 8,710 ND NS NS NS NS

2/13/1996 452.69 14.75 0.00 437.94 104 164 106 259 633 ND NS NS NS NS
5/15/1996 452.69 15.40 0.00 437.29 132 429 101 436 1,098 33 NS NS NS NS
8/28/1996 452.69 15.27 0.00 437.42 422 3,460 480 5,540 9,902 78 NS NS NS NS

11/26/1996 452.69 15.61 0.00 437.08 96 340 ND 875 1,311 ND NS NS NS NS
2/27/1997 452.69 14.69 0.00 438.00 56 225 1,420 3,830 5,531 109 NS NS NS NS
5/30/1997 452.69 15.10 0.00 437.59 69 293 1,600 4,900 6,862 149 NS NS NS NS
8/21/1997 452.69 16.53 0.00 436.16 ND 349 1,280 5,730 7,359 ND NS NS NS NS

11/25/1997 452.69 16.63 0.00 436.06 ND 175 913 4,160 5,248 57 NS NS NS NS
2/19/1998 452.69 15.23 0.00 437.46 ND 165 381 2,360 2,906 ND NS NS NS NS
5/28/1998 452.69 14.36 0.00 438.33 100 364 1,270 5,070 6,804 147 NS NS NS NS
8/18/1998 452.69 15.61 0.00 437.08 120 313 1,300 5,540 7,273 ND NS NS NS NS

11/21/1998 452.69 16.86 0.00 435.83 <100 195 1,280 6,340 7,815 129 NS NS NS NS
2/17/1999 452.69 17.02 0.00 435.67 <50 409 1,510 6,230 8,149 136 NS NS NS NS
5/24/1999 452.69 16.20 0.00 436.49 37 229 1,010 3,230 4,506 211 NS NS NS NS
8/26/1999 452.69 17.18 0.00 435.51 <50 110 920 3,900 4,930 170 NS NS NS NS

11/18/1999 452.69 16.02 0.00 436.67 <20 130 870 3,300 4,300 1,400 NS NS NS NS
12/29/1999 452.69 NM NM NM 9 140 780 3,200 4,129 240 NS NS NS NS

2/23/2000 452.69 15.43 0.00 437.26 <20 320 990 3,800 5,110 370 NS NS NS NS
5/17/2000 452.69 14.47 0.00 438.22 ND 180 1,100 3,900 5,180 1,300 NS NS NS NS

8/3/2000 452.69 14.92 0.00 437.77 84 260 1,000 4,200 5,544 2,100 NS NS NS NS
11/20/2000 452.69 16.65 0.00 436.04 ND 140 830 3,180 4,150 150 NS NS NS NS

2/20/2001 452.69 17.86 0.00 434.83 70 240 850 2,540 3,700 130 NS NS NS NS
5/25/2001 452.69 15.05 0.00 437.64 ND 250 1,300 3,600 5,150 ND NS NS NS NS

8/6/2001 452.69 16.70 0.00 435.99 11 280 1,400 4,900 6,591 210 NS NS NS NS
11/7/2001 452.69 17.64 0.00 435.05 ND 64 810 2,284 3,158 98 NS NS NS NS
2/22/2002 452.69 17.92 0.00 434.77 11 75 660 2,080 2,826 54 NS NS NS NS
5/16/2002 452.69 15.80 0.00 436.89 ND 140 690 2,110 2,940 51 NS NS NS NS

8/6/2002 452.69 18.05 0.00 434.64 60 93 800 2,180 3,133 140 NS NS NS NS
11/13/2002 452.69 17.23 0.00 435.46 ND ND 760 1,746 2,506 ND NS NS NS NS

3/5/2003 452.69 13.94 0.00 438.75 ND 16 100 301 417 5.1 NS NS NS NS
5/13/2003 452.69 15.10 0.00 437.59 10 10 110 198 328 22 NS NS NS NS
9/25/2003 452.69 NM NM NM 25.6 24.9 343 273 667 16.1 NS NS NS NS

11/12/2003 452.69 15.36 0.00 437.33 24.5 91.7 907 1,400 2,423 10 NS NS NS NS
2/2/2004 452.69 14.40 0.00 438.29 22.6 76.4 605 1,390 2,094 7.0 NS NS NS NS

5/14/2004 452.69 13.97 0.00 438.72 10.3 28.8 499 595 1,133 5.8 NS NS NS NS
8/19/2004 452.69 14.67 0.00 438.02 18.8 82.8 763 2,720 3,585 11.3 NS NS NS NS
2/23/2005 452.69 16.39 0.00 436.30 3.5 (J) 80 1,080 4,320 5,484 (J) 7.6 (J) NS NS NS NS
5/19/2005 452.69 16.25 0.00 436.44 2.1 (J) 61.9 740 2,580 3,384 (J) 3.7 (J) NS NS NS NS
8/24/2005 452.69 15.89 0.00 436.80 <10 56.9 1,020 3,770 4,847 8.4 (J) NS NS NS NS
11/8/2005 452.69 15.54 0.00 437.15 1.6 (J) 18.1 472 913 1,405 (J) 9.1 NS NS NS NS

MDE MEAT GNCSG** 5 1,000 700 10,000 NA 20 NA 47 47 0.7 
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HISTORICAL GROUNDWATER MONITORING DATA SUMMARY

Former Hess Station No. 20204
1613 East Joppa Road

Towson, MD

Well No. Date
Casing 

Elevation* 
(feet)

Depth to 
Water    
(feet)

Product 
Thickness  

(feet)

Water Table 
Elevation*   

(feet)

Benzene 
(g/L)

Toluene 
(g/L)

Ethyl-
benzene 

(g/L)

Xylenes 
(g/L)

Total BTEX 
(g/L)

MTBE 
(g/L)

TBA      
(g/L)

TPH-GRO 
(µg/L)

TPH-DRO 
(µg/L)

Naphthalene 
(g/L)

Case No. 1991-2100-BA

MW-7 2/10/2006 452.69 14.54 0.00 438.15 1.2 (J) 22 413 1,390 1,826 5.2 NS NS NS NS
(continued) 5/15/2006 452.69 15.50 0.00 437.19 <10 34.4 880 2,690 3,604 22.2 NS NS NS NS

8/9/2006 452.69 15.41 0.00 437.28 ND 40 911 3,140 4,091 6.1 NS NS NS NS
10/17/2006 452.69 17.28 0.00 435.41 <10 42.3 1,170 4,340 5,552 10 NS NS NS NS

4/11/2007 452.69 NG NG NG ND 1.9 57 92 150.9 ND ND 1,900 ND NS
8/24/2007 452.69 16.38 0.00 436.31 1.5 7.2 200 150 359 4.3 ND 1,900 1,300 NS

12/27/2007 452.69 16.02 0.00 436.67 ND ND 1.2 2.2 3.4 ND ND ND 4,900 NS
3/27/2008 452.69 16.11 0.00 436.58 ND ND                 14          12.9 26.9 1.0 ND ND ND NS
6/25/2008 452.69 15.56 0.00 437.13 0.42 (J) 3.1 17.4 39 59.9 ND ND 1,400 700 NS
9/24/2008 452.69 16.20 0.00 436.49 1.7 9.7 278 323 612.4 3.4 ND 4,340 976 NS

12/17/2008 452.69 9.65 0.00 443.04 2.0 17.3 495 911 1,425.3 3.4 ND 8,250 1,160 NS
3/31/2009 452.69 16.77 0.00 435.92 1.0 ND ND ND 1.0 59.8 ND (<25) ND 1,160 NS
6/22/2009 452.69 15.50 0.00 437.19 1.2 (J) 7.9 257 285 551.1 (J) 1.6 (J) ND (<63) 4,810 1,870 NS
9/25/2009 452.69 15.64 0.00 437.05 1.2 (J) 9.1 528 549 1,087.3 (J) ND ND (<50) 9,450 2,330 NS

12/14/2009 452.69 13.57 0.00 439.12 NS NS NS NS NS NS NS NS NS NS
12/28/2009 452.69 NM NM NM 0.51 (J) 3.4 98.9 53.7 156.51 (J) ND ND (<25) 1,490 531 NS

3/17/2010 452.69 13.17 0.00 439.52 NS NS NS NS NS NS NS NS NS NS
3/18/2010 452.69 NM NM NM ND ND 43.3 7.4 50.7 ND ND (<25) 1,160 516 NS

19 ft. sample 8/24/2010 453.52 15.73 0.00 437.79 1.8 3 238 58.4 301.2 ND ND 3,000 567 NS
27 ft. sample 8/24/2010 453.52 15.73 0.00 437.79 13 2 127 31.3 173.3 53.1 47.6 2,080 655 7.3

1/11/2011 453.52 16.36 0.00 437.16 1.8 8.7 492 294 796.5 1.8 ND 7,180 2,360 75.4
6/23/2011 453.52 15.20 0.00 438.32 0.76 (J) 3.8 114 19.9 138.46 (J) 0.75 (J) ND 1,640 772 12.6
9/29/2011 453.52 14.99 0.00 438.53 1.5 6.7 330 200 538.2 1.7 18.8 (J) 3,060 2,620 48.0

12/21/2012 453.52 14.86 0.00 438.66 3.7 2.8 13.6 3.0 23.1 6.7 276 452 422 32.9
3/21/2012 453.52 15.26 0.00 438.26 4.0 3.4 128 10.1 145.5 4.5 198 1,820 1,390 11.9
5/16/2012 453.52 15.60 0.00 437.92 2.3 3.5 138 55.7 199.5 2.9 126 2,270 1,330 20.5
8/29/2012 453.52 15.84 0.00 437.68 3.5 9.3 392 354 758.8 3.5 96.3 6,070 1,530 85.7

12/19/2012 453.52 16.06 0.00 437.46 3.2 8.9 464 424 900.1 9.7 44.3 (J) 8,770 1,760 153
3/20/2013 453.52 14.45 0.00 439.07 1.8 7.8 208 289 506.6 3.7 ND 4,880 1,400 171
6/19/2013 453.52 15.46 0.00 438.06 1.6 6.1 193 150 350.7 2.4 5.4 (J) 3,980 1,690 80.0
9/19/2013 453.52 16.49 0.00 437.03 2.4 8.0 386 259 647.4 2.8 ND 6,250 1,520 162

11/22/2013 453.52 16.56 0.00 436.96 2.1 9.0 481 295 787.1 3.8 10.1 (J) 8,920 1,230 197
3/20/2014 453.52 14.60 0.00 438.92 2.1 3.2 147 20.3 172.6 1.5 ND 2,830 1,560 29.2
6/18/2014 453.52

*** 6/24/2014 453.52 16.89 0.00 436.63 4.8 10.5 396 284 695.3 32.1 256 8,400 *** 34.1
*** 6/30/2014 453.52 NM NM NM NS NS NS NS NS NS NS NS 1,840 NS

9/23/2014 452.69 18.44 0.00 434.25 1.3 5.5 350 389 745.8 28.3 125 8,640 232 159
12/23/2014 452.69 19.02 0.00 433.67 1.4 4.3 200 177 382.7 29.6 90.1 5,990 1,030 91.8

3/24/2015 452.69 18.67 0.00 434.02 3.6 1.9 97.4 53.4 156.3 80.0 130 3,540 463 56.2
6/22/2015 452.69 18.29 0.00 434.40 5.0 3.6 117 117 242.6 51.0 145 2,980 1,580 45.7
9/21/2015 452.69 18.42 0.00 434.27 5.9 2.6 77.0 73.2 158.7 18.0 89.7 3,460 902 27.3
12/9/2015 452.69 18.81 0.00 433.88 7.3 2.5 63.3 40.4 113.5 18.1 93.2 2,080 714 6.4

3/8/2016 452.69 18.16 0.00 434.53 8.9 1.6 36.9 11.6 59.0 81.5 138 1,990 785 2.8 (J)
6/7/2016 452.69 18.19 0.00 434.50 8.3 1.5 32.0 14.4 56.2 25.3 73.8 1,390 904 5.5

9/13/2016 452.69 18.62 0.00 434.07 8.5 1.5 31.6 15.6 57.2 10.7 73.5 2,600 925 5.0
11/21/2016 452.69 19.14 0.00 433.55 7.6 1.8 39.0 21.8 70.2 7.4 77.1 2,240 564 7.7

3/9/2017 452.69 19.63 0.00 433.06 6.9 1.1 27.8 14.0 49.8 9.7 ND 1,720 434 4.5
ⱡ 6/7/2017 452.69 18.89 0.00 433.80 6.2 0.81(J) 8.5 7.8 23.31 (J) 43.2 94.7 1,130 585 ND (<1.0)

9/6/2017 452.69 18.78 0.00 433.91 6.6 2.2 42.6 35.4 86.8 8.2 64.6 1,630 665 6.7
11/1/2017 452.69 19.07 0.00 433.62 8.3 3.3 63.2 56.2 131.0 9.2 96.2 1,560 893 10.5

3/6/2018 452.69 19.31 0.00 433.38 3.3 0.56 (J) 3.3 2.2 9.36 (J) 21.0 72.8 826 517 ND (<1.1)
6/20/2018 452.69 17.74 0.00 434.95 18.4 3.4 59.1 47.2 128.1 52.7 187 1,810 866 12.0

9/5/2018 452.69 17.38 0.00 435.31 12.9 2.1 27.8 20.6 63.4 14.2 100 1,410 715 4.6 (J)
MDE MEAT GNCSG** 5 1,000 700 10,000 NA 20 NA 47 47 0.7 

Inaccessible - Sampled on 6/24/2014
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HISTORICAL GROUNDWATER MONITORING DATA SUMMARY

Former Hess Station No. 20204
1613 East Joppa Road

Towson, MD

Well No. Date
Casing 

Elevation* 
(feet)

Depth to 
Water    
(feet)

Product 
Thickness  

(feet)

Water Table 
Elevation*   

(feet)

Benzene 
(g/L)

Toluene 
(g/L)

Ethyl-
benzene 

(g/L)

Xylenes 
(g/L)

Total BTEX 
(g/L)

MTBE 
(g/L)

TBA      
(g/L)

TPH-GRO 
(µg/L)

TPH-DRO 
(µg/L)

Naphthalene 
(g/L)

Case No. 1991-2100-BA

OW-1 11/22/2004 NSVD 18.36 0.00 NSVD 74.8 169 919 5,220 6,383 25 NS NS NS NS
2/23/2005 NSVD 17.93 0.00 NSVD 4.4 9.4 168 621 803 19.9 NS NS NS NS

Casing: 5/19/2005 NSVD 17.44 0.00 NSVD 14.5 46 343 1,130 1,534 14.3 NS NS NS NS
0 to 9 feet 8/24/2005 NSVD 18.44 0.00 NSVD 43.1 163 831 3,890 4,927 5.9 NS NS NS NS

11/8/2005 NSVD 18.57 0.00 NSVD 4.0 17.8 344 1,050 1,416 7.7 NS NS NS NS
Screen: 2/10/2006 NSVD 17.35 0.00 NSVD 1.8 11.2 77.3 328 418 2.2 NS NS NS NS

9 to 34 feet 5/15/2006 NSVD 17.99 0.00 NSVD 4.0 (J) 53.4 414 1,690 2,161 6.4 NS NS NS NS
8/9/2006 NSVD 18.15 0.00 NSVD 5.8 68.4 432 1,550 2,056 10.8 NS NS NS NS

10/17/2006 NSVD 18.50 0.00 NSVD 1.2 (J) 18.6 268 712 1,000 10.2 NS NS NS NS
4/11/2007 NSVD 17.68 0.00 NSVD ND 26 320 1,400 1,746 8.7 ND 14,000 3,000 NS
8/24/2007 NSVD 19.14 0.00 NSVD ND 11 210 440 661 4.2 ND 6,900 2,400 NS

12/27/2007 NSVD 18.98 0.00 NSVD ND 5.8 120 3.1 128.9 3.3 13 9,600 2,400 NS
3/27/2008 NSVD 18.24 0.00 NSVD ND 4.2 69 382.5 455.7 5.0 7.6 9,200 2,000 NS
6/25/2008 NSVD NM NM NSVD ND 8.7 163 347 518.7 ND ND 8,900 1,400 NS
9/24/2008 NSVD 16.30 0.00 NSVD 0.67 (J) 11.6 170 372 554.3 1.2 13.3 (J) 8,400 1,550 NS

12/17/2008 NSVD 15.95 0.00 NSVD 0.46 (J) 6.2 96.3 248 351.0 ND ND 6,020 1,490 NS
3/31/2009 NSVD 19.19 0.00 NSVD ND 3.4 31.2 157 191.6 1.9 ND (<25) 8,110 1,820 NS
6/22/2009 NSVD 17.74 0.00 NSVD 0.60 (J) 7.5 111 352 471.1 (J) 1.0 ND (<25) 7,200 1,710 NS
9/25/2009 NSVD 18.10 0.00 NSVD ND 3.0 73.0 168 244.0 ND ND (<50) 5,920 2,960 NS

12/14/2009 NSVD 16.51 0.00 NSVD NS NS NS NS NS NS NS NS NS NS
12/28/2009 NSVD NM NM NM 0.30 (J) 6.3 209 934 1,149.6 (J) 0.44 (J) ND (<25) 8,690 1,440 NS

3/17/2010 NSVD 15.70 0.00 NSVD NS NS NS NS NS NS NS NS NS NS
3/18/2010 NSVD NM NM NM ND 22.1 98.5 378 498.6 ND ND (<25) 6,880 2,030 NS

23 ft. sample 8/25/2010 455.81 18.27 0.00 437.54 0.71 (J) 14.7 267 376 658.41 (J) ND ND 8,780 2,290 NS
28 ft.sample 8/25/2010 455.81 18.27 0.00 437.54 0.88 (J) 13.4 239 384 637.28 (J) ND ND 8,290 2,500 ND

1/10/2011 455.81 18.99 0.00 436.82 0.81 (J) 13.1 143 376 532.91 (J) ND ND 7,960 2,800 138
6/22/2011 455.81 18.73 0.00 437.08 ND 0.20 (J) 4.3 9.1 13.6 (J) ND ND 353 1,110 4.1 (J)
9/28/2011 455.81 17.56 0.00 438.25 ND 2.0 41.0 110 153.0 ND ND 3,920 268 53.9

12/20/2012 455.81 15.49 0.00 440.32 0.53 (J) 2.2 33.9 124 160.63 (J) ND ND 4,430 465 61.8
3/20/2012 455.81 17.84 0.00 437.97 0.41 (J) 2.5 24.2 107 134.11 (J) 0.87 (J) ND 6,030 1,760 74.4
5/15/2012 455.81 20.16 0.00 435.65 0.65 (J) 1.1 11.8 57.4 70.95 (J) ND ND 2,630 514 29.4
8/28/2012 455.81 18.31 0.00 437.50 0.54 (J) 2.8 54.3 95.0 152.64 (J) ND ND 5,060 1,840 70.0

12/18/2012 455.81 18.64 0.00 437.17 0.90 (J) 3.6 77.8 145 227.30 (J) 0.42 (J) ND 4,890 1,280 58.8
3/19/2013 455.81 18.05 0.00 437.76 0.80 (J) 2.0 21.5 84.5 108.80 (J) 0.74 (J) ND 3,670 1,280 41.3
6/18/2013 455.81 17.91 0.00 437.90 ND 1.5 21.8 48.1 71.4 ND ND 4,330 2,190 56.7
9/19/2013 455.81 19.03 0.00 436.78 ND 2.5 53.7 68.5 124.7 ND ND 3,910 1,200 65.5

11/22/2013 455.81 19.13 0.00 436.68 0.38 (J) 5.1 116 92.4 213.88 (J) ND ND 5,810 1,620 98.6
3/20/2014 455.81 17.24 0.00 438.57 0.33 (J) 1.7 27.4 35.5 64.93 (J) 0.52 (J) ND 4,100 1,240 45.3

*** 6/18/2014 455.81 18.82 0.00 436.99 2.2 3.5 47.6 65.1 118.4 7.9 ND 6,150 *** 66.4
*** 6/30/2014 455.81 NM NM NM NS NS NS NS NS NS NS NS 2,020 NS

9/23/2014 455.31 20.88 0.00 434.43 0.43 (J) 1.6 53.3 135 190.33 (J) 1.5 56.7 7,780 1,170 72.0
12/23/2014 455.31 21.28 0.00 434.03 0.81 1.4 13.1 34.2 49.51 1.5 33.9 4,310 1,280 23.6

3/24/2015 455.31 21.08 0.00 434.23 0.47 (J) 0.64 (J) 2.3 8.9 12.31 (J) ND ND 3,180 787 14.6
6/22/2015 455.31 20.58 0.00 434.73 1.4 0.32 (J) 1.0 1.8 4.52 (J) 6.9 29.5 1,370 918 3.4 (J)
9/21/2015 455.31 20.73 0.00 434.58 1.7 0.27 (J) 1.4 1.8 5.17 (J) 5.3 24.5 982 515 1.3 (J)
12/9/2015 455.31 21.23 0.00 434.08 2.3 0.23 (J) 0.93 (J) 1.3 4.76 (J) 6.9 19.5 1,040 459 0.76 (J)

3/8/2016 455.31 20.54 0.00 434.77 1.9 ND 0.36 (J) ND 2.26 (J) 6.1 ND 1,100 373 0.33 (J)
6/7/2016 455.31 20.58 0.00 434.73 2.5 0.33 (J) 2.5 3.0 8.33 (J) 6.6 14.0 934 370 ND

9/13/2016 455.31 21.03 0.00 434.28 0.99 ND ND ND 0.99 3.3 10.7 583 209 ND
11/21/2016 455.31 21.82 0.00 433.49 1.2 ND 0.56 (J) ND 1.76 (J) 4.2 11.4 486 344 ND

3/9/2017 455.31 22.04 0.00 433.27 1.5 ND 0.34 (J) 0.58 (J) 2.42 (J) 7.9 ND 845 298 ND (<1.0)
ⱡ 6/7/2017 455.31 21.22 0.00 434.09 1.6 ND 0.47 (J) 0.69 (J) 2.76 (J) 7.3 11.5 572 356 ND (<1.0)

9/6/2017 455.31 21.27 0.00 434.04 1.3 ND 0.37 (J) 0.45 (J) 2.12 (J) 4.7 12.8 583 348 ND (<1.1)
11/1/2017 455.31 21.53 0.00 433.78 1.4 ND 0.49 (J) 0.32 (J) 2.2 (J) 6.1 11.3 439 336 ND (<1.1)

3/6/2018 455.31 21.77 0.00 433.54 1.5 ND 1.3 8.6 11.4 7.5 19.7 962 511 ND (<1.1)
6/20/2018 455.31 20.03 0.00 435.28 1.7 0.45 (J) 2.8 16.1 21.1 (J) 6.2 14.2 746 469 ND (<1.1)

9/5/2018 455.31 19.61 0.00 435.70 2.2 ND 7.8 8.3 18.3 5.2 21.3 816 441 1.2 (J)
MDE MEAT GNCSG** 5 1,000 700 10,000 NA 20 NA 47 47 0.7 
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HISTORICAL GROUNDWATER MONITORING DATA SUMMARY

Former Hess Station No. 20204
1613 East Joppa Road

Towson, MD

Well No. Date
Casing 

Elevation* 
(feet)

Depth to 
Water    
(feet)

Product 
Thickness  

(feet)

Water Table 
Elevation*   

(feet)

Benzene 
(g/L)

Toluene 
(g/L)

Ethyl-
benzene 

(g/L)

Xylenes 
(g/L)

Total BTEX 
(g/L)

MTBE 
(g/L)

TBA      
(g/L)

TPH-GRO 
(µg/L)

TPH-DRO 
(µg/L)

Naphthalene 
(g/L)

Case No. 1991-2100-BA

YMW-1 6/13/2006 433.72 3.00 0.00 430.72 21.7 30.1 559 373 984 15.6 NS NS NS NS
7/17/2006 433.72 3.95 0.00 429.77 5.3 61.4 543 1,390 2,000 ND NS NS NS NS

Casing: 4/11/2007 433.72 4.89 0.00 428.83 5.5 140 1,200 3,300 4,646 ND ND 37,000 ND NS
0 to 2 feet 8/24/2007 433.72 5.94 0.00 427.78 4.6 60 660 850 1,574.6 ND ND 12,000 1,500 NS

12/27/2007 433.72 5.29 0.00 428.43 4.8 32 500 30 566.8 ND ND 14,000 1,500 NS
Screen: 3/27/2008 433.72 5.19 0.00 428.53 5.6 73 610 1,510 2,198.6 1.2 ND 9,600 1,000 NS

2 to 14 feet 6/25/2008 433.72 1.68 0.00 432.04 4.0 92.7 648 1,700 2,444.7 ND ND 14,300 1,980 NS
9/24/2008 433.72 2.55 0.00 431.17 2.3 38.1 477 912 1,429.4 ND ND 11,200 1,010 NS

12/17/2008 433.72 2.30 0.00 431.42 2.0 38.5 346 1,000 1,386.5 ND ND 10,700 731 NS
3/31/2009 433.72 2.78 0.00 430.94 7.7 20.2 112 290 429.9 6.1 ND (<25) 7,790 567 NS
6/22/2009 433.72 1.13 0.00 432.59 1.9 (J) 54.4 557 1,470 2,083.3 (J) ND (<130) 11,600 1,810 NS
9/25/2009 433.72 0.20 0.00 433.52 2.0 28.1 325 701 1,056.1 ND ND (<50) 8,540 1,540 NS

12/14/2009 433.72 0.00 0.00 433.72 NS NS NS NS NS NS NS NS NS NS
12/28/2009 433.72 NM NM NM ND 40.7 401 1,490 1,931.7 ND (<130) 10,700 1,760 NS

3/17/2010 433.72 0.01 0.00 433.71 NS NS NS NS NS NS NS NS NS NS
3/18/2010 433.72 NM NM NM ND 60.4 407 1,060 1,527.4 ND (<130) 10,500 1,080 NS
8/25/2010 434.11 1.39 0.00 432.72 2.3 (J) 81.1 635 1,250 1,968.4 ND 131 5,350 796 234
1/12/2011 434.11 1.51 0.00 432.60 1.8 40.6 464 1,620 2,126.4 ND ND 11,500 2,080 168
6/22/2011 434.11 1.34 0.00 432.77 0.74 (J) 18.0 181 392 591.74 (J) ND ND 4,200 1,530 59.3
9/28/2011 434.11 0.03 0.00 434.08 1.6 31.3 463 685 1,180.9 ND ND 7,580 ND (<110) 168

12/20/2012 434.11 1.01 0.00 433.10 1.4 (J) 52.0 792 1,530 2375.4 (J) ND ND 12,600 1,161 285
3/20/2012 434.11 0.90 0.00 433.21 0.51 (J) 11.4 145 298 454.91 (J) ND ND 1,690 1,140 58.6

† 5/15/2012 434.11 0.04 0.00 434.07 3.5 7.3 14.1 73.8 98.7 5.8 21.8 (J) 2,420 1,650 83.3
8/28/2012 434.11 1.56 0.00 432.55 1.9 (J) 22.0 240 107 370.9 (J) ND ND 5,040 1,860 156

12/18/2012 434.11 0.50 0.00 433.61 2.0 23.4 178 143 346.4 ND ND 3,790 616 15.1
3/19/2013 434.11 0.03 0.00 434.08 1.3 54.4 444 645 1,144.7 ND ND 6,810 807 184
6/18/2013 434.11 0.89 0.00 433.22 0.90 (J) 21.3 231 164 417.2 (J) ND ND 3,770 1,280 104
9/19/2013 434.11 1.49 0.00 432.62 2.2 27.3 428 173 630.5 ND ND 5,960 1,560 200

11/22/2013 434.11 0.50 0.00 433.61 2.2 23.0 377 89.5 491.7 ND ND 8,760 1,130 186
3/20/2014 434.11 0.01 0.00 434.10 1.4 18.6 234 69.5 323.5 ND ND 3,210 659 57.4

*** 6/18/2014 434.11 3.62 0.00 430.49 3.3 19.2 96.6 104 223.1 ND ND 4,710 *** 132
*** 6/30/2014 434.11 NM NM NM NS NS NS NS NS NS NS NS 1,040 NS

9/23/2014 433.64 5.33 0.00 428.31 0.72 1.4 0.98 (J) 2.7 5.8 (J) ND ND 775 269 2.3 (J)
12/23/2014 433.64 4.19 0.00 429.45 0.31 (J) 0.33 (J) 2.5 0.61 (J) 3.75 (J) ND ND 277 ND (<80) ND

3/24/2015 433.64 3.02 0.00 430.62 ND ND 2.0 0.57 (J) 2.57 (J) ND ND ND ND (<77) 0.97 (J)
6/22/2015 433.64 3.04 0.00 430.60 ND ND 0.39 (J) ND 0.39 (J) ND ND ND 108 ND
9/21/2015 433.64 4.94 0.00 428.70 0.60 ND 0.61 (J) ND 1.21 (J) ND ND 205 144 0.81 (J)
12/9/2015 433.64 4.37 0.00 429.27 ND ND 1.7 ND 1.7 ND ND ND 160 ND

3/8/2016 433.64 3.31 0.00 430.33 ND ND ND ND ND ND ND ND (<55) ND (<64) ND
6/7/2016 433.64 3.90 0.00 429.74 ND ND ND ND ND ND ND ND (<55) ND (<64) ND

9/13/2016 433.64 5.47 0.00 428.17 0.86 ND ND ND 0.86 ND ND 157 (J) 112 ND
11/21/2016 433.64 6.21 0.00 427.43 0.35 (J) ND ND ND 0.35 (J) ND ND ND (<100) ND (<64) ND

3/9/2017 433.64 5.40 0.00 428.24 0.41 (J) ND 13.1 0.46 (J) 13.97 (J) ND ND 184 ND (<64) ND (<1.0)
ⱡ 6/7/2017 433.64 4.25 0.00 429.39 ND ND ND ND ND ND ND ND (<100) ND (<64) ND (<1.0)

9/6/2017 433.64 4.44 0.00 429.20 ND ND ND ND ND ND ND ND (<100) ND(<83) ND (<1.1)
11/1/2017 433.64 5.37 0.00 428.27 ND ND ND ND ND ND ND ND (<100) ND(<83) ND (<1.1)

3/6/2018 433.64 4.16 0.00 429.48 ND ND 0.86 (J) ND 0.86 (J) ND ND ND (<100) 90.6 ND (<1.1)
6/20/2018 433.64 3.08 0.00 430.56 0.55 ND ND ND 0.55 ND ND ND (<100) ND(<83) ND (<1.1)

9/5/2018 433.64 3.35 0.00 430.29 ND ND ND ND ND ND ND ND (<100) ND(<53) ND (<0.98)
MDE MEAT GNCSG** 5 1,000 700 10,000 NA 20 NA 47 47 0.7 
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HISTORICAL GROUNDWATER MONITORING DATA SUMMARY

Former Hess Station No. 20204
1613 East Joppa Road

Towson, MD

Well No. Date
Casing 

Elevation* 
(feet)

Depth to 
Water    
(feet)

Product 
Thickness  

(feet)

Water Table 
Elevation*   

(feet)

Benzene 
(g/L)

Toluene 
(g/L)

Ethyl-
benzene 

(g/L)

Xylenes 
(g/L)

Total BTEX 
(g/L)

MTBE 
(g/L)

TBA      
(g/L)

TPH-GRO 
(µg/L)

TPH-DRO 
(µg/L)

Naphthalene 
(g/L)

Case No. 1991-2100-BA

YMW-2 6/13/2006 431.42 0.89 0.00 430.53 3.3 47.6 211 656 917.9 2.3 NS NS NS NS
7/17/2006 431.42 1.25 0.00 430.17 14.9 25.6 533 285 858.5 10.7 NS NS NS NS

Casing: 4/11/2007 431.42 1.60 0.00 429.82 15 24 630 670 1,339 14 17 1,400 3,000 NS
0 to 2 feet 8/24/2007 431.42 2.61 0.00 428.81 16 59 250 270 595 14 ND 4,800 3,200 NS

12/27/2007 431.42 2.48 0.00 428.94 13 21 370 14 418 9.9 17 13,000 2,300 NS
Screen: 3/27/2008 431.42 1.06 0.00 430.36 8.2 21 260 395 684.2 7.7 ND 7,700 1,400 NS

2 to 14 feet 6/25/2008 431.42 1.00 0.00 430.42 11.5 38.5 66.3 163 279.3 10.5 ND 6,010 1,550 NS
9/24/2008 431.42 1.15 0.00 430.27 13.5 45.7 125 215 399.2 9 ND 7,710 2,000 NS

12/17/2008 431.42 1.00 0.00 430.42 1.3 2.4 22.7 33.9 60.3 1.1 ND 920 ND NS
3/31/2009 431.42 1.66 0.00 429.76 8.1 23.2 164 357 552.3 5.8 ND (<25) 7,750 1,030 NS
6/22/2009 431.42 0.60 0.00 430.82 6.6 14.6 43.8 93.8 158.8 4.1 ND (<25) 3,960 977 NS
9/25/2009 431.42 0.30 0.00 431.12 9.1 25.8 73.0 178 285.9 6.5 ND (<25) 5,290 3,070 NS

12/14/2009 431.42 0.10 0.00 431.32 NS NS NS NS NS NS NS NS NS NS
12/28/2009 431.42 NM NM NM 4.8 12.0 117 176 309.8 2.7 ND (<25) 4,560 534 NS

3/17/2010 431.42 0.74 0.00 430.68 NS NS NS NS NS NS NS NS NS NS
3/18/2010 431.42 NM NM NM 4.9 17.0 115 187 323.9 3.8 ND (<25) 3,670 549 NS
8/25/2010 431.34 0.90 0.00 430.44 6.9 25.4 63.8 118 214.1 5.3 ND 5,820 1,580 239
1/11/2011 431.34 1.39 0.00 429.95 7.0 23.6 199 251 480.6 4.8 ND 7,190 1,950 215
6/23/2011 431.34 0.87 0.00 430.47 1.8 3.0 2.1 7.8 14.7 5.5 ND 2,140 649 17.8
9/29/2011 431.34 0.08 0.00 431.26 6.9 19.6 29.0 138 193.5 9.4 31.5 3,010 1,140 150

12/21/2012 431.34 0.92 0.00 430.42 7.2 14.9 98.0 194 314.1 8.6 ND 5,510 1,470 164
3/21/2012 431.34 1.18 0.00 430.16 4.1 8.6 38.1 90.5 141.3 6.5 27.3 3,800 859 86.2
5/16/2012 431.34 1.47 0.00 429.87 1.0 (J) 28.6 450 551 1,030.6 (J) ND ND 8,100 1,820 247
8/29/2012 431.34 0.59 0.00 430.75 4.7 15.2 25.4 135 180.3 4.7 39.0 4,490 1,990 157 (E)

12/19/2012 431.34 1.03 0.00 430.31 4.5 19.1 77.9 229 330.5 3.1 ND 6,000 1,300 148
3/20/2013 431.34 1.00 0.00 430.34 2.9 12.4 55.1 133 203.4 5.0 ND 3,550 582 96.5
6/19/2013 431.34 0.58 0.00 430.76 2.2 7.9 6.2 85.8 102.1 4.6 ND 3,190 612 61.1
9/19/2013 431.34 0.08 0.00 431.26 3.2 18.9 23.3 158 203.4 2.7 ND 3,770 1,250 102

11/22/2013 431.34 0.50 0.00 430.84 0.98 (J) 4.1 12.3 67.9 85.28 (J) 1.4 ND 2,180 747 34.3
3/20/2014 431.34 0.00 0.00 431.34 4.5 7.6 124 178 314.1 4.7 ND 4,340 934 76.6

*** 6/18/2014 431.34 1.23 0.00 430.11 0.89 0.43 (J) 9.4 24.6 35.32 (J) ND ND 729 *** 2.2 (J)
*** 6/30/2014 431.34 NM NM NM NS NS NS NS NS NS NS NS 183 NS

9/23/2014 431.37 2.51 0.00 428.86 3.4 ND ND ND 3.4 13.4 77.3 759 313 ND
12/23/2014 431.37 2.64 0.00 428.73 2.7 ND ND ND 2.7 18.7 103 740 310 ND

3/24/2015 431.37 2.78 0.00 428.59 3.0 0.27 (J) ND ND 3.27 (J) 22.6 92.9 671 309 ND
6/22/2015 431.37 2.51 0.00 428.86 2.4 ND ND ND 2.4 12.7 87.7 336 315 0.41 (J)
9/21/2015 431.37 2.58 0.00 428.79 4.0 ND ND ND 4.0 18.2 150 391 320 ND
12/9/2015 431.37 3.94 0.00 427.43 6.8 1.6 0.96 (J) 5.7 15.06 (J) 16.5 202 671 345 1.6 (J)

3/8/2016 431.37 2.97 0.00 428.40 2.2 ND ND ND 2.2 19.6 96.2 364 ND (<64) ND
6/7/2016 431.37 2.84 0.00 428.53 5.2 ND ND ND 5.2 14.3 99.4 222 ND (<64) ND

9/13/2016 431.37 2.44 0.00 428.93 3.3 ND ND ND 3.3 11.6 135 304 489 ND
11/21/2016 431.37 2.94 0.00 428.43 5.8 ND ND ND 5.8 ND 185 645 260 ND

3/9/2017 431.37 2.94 0.00 428.43 5.8 ND 0.51 (J) 0.45 (J) 6.76 (J) 7.9 185 727 ND (<64) ND (<1.0)
6/7/2017 431.37 3.10 0.00 428.27 1.1 ND ND ND 1.1 11.5 238 376 318 ND (<1.0)
9/6/2017 431.37 2.65 0.00 428.72 ND ND ND ND ND 10.7 280 334 358 ND (<1.1)

11/1/2017 431.37 2.67 0.00 428.70 ND ND ND ND ND ND 338 374 420 ND (<1.1)
3/6/2018 431.37 2.85 0.00 428.52 0.53 ND ND ND 0.53 5.8 200 514 308 ND (<1.1)

6/20/2018 431.37 2.58 0.00 428.79 ND ND ND ND ND 20.6 189 150 (J) 162 ND (<1.1)
9/5/2018 431.37 2.51 0.00 428.86 ND ND ND ND ND 22.3 184 144 (J) 151 ND (<0.98)

YMW-3 9/23/2014 440.39 9.41 0.00 430.98 ND 0.39 (J) 9.0 5.1 14.49 (J) ND ND 268 327 1.1 (J)
12/23/2014 440.39 9.86 0.00 430.53 ND ND ND ND ND ND ND ND ND (<80) ND

Casing: 3/24/2015 440.39 8.17 0.00 432.22 ND ND ND ND ND ND ND ND ND (<76) ND
0 to 4.5 feet 6/22/2015 440.39 8.54 0.00 431.85 ND ND ND ND ND ND ND ND ND ND

9/21/2015 440.39 9.21 0.00 431.18 ND ND ND ND ND ND ND ND ND (<58) ND
Screen: 12/9/2015 440.39 8.83 0.00 431.56 ND ND ND ND ND ND ND ND 231 ND

4.5 to 19.5 feet 3/8/2016 440.39 8.63 0.00 431.76 ND ND ND ND ND ND ND ND (<55) ND (<64) ND
6/7/2016 440.39 8.86 0.00 431.53 ND ND ND ND ND ND ND ND (<55) ND (<64) ND

9/13/2016 440.39 9.54 0.00 430.85 ND ND ND ND ND ND ND ND (<100) ND (<64) ND
11/21/2016 440.39 10.44 0.00 429.95 ND ND ND ND ND ND ND ND (<100) ND (<64) ND

3/9/2017 440.39 9.55 0.00 430.84 ND ND ND ND ND ND ND ND (<100) ND (<64) ND (<1.0)
ⱡ 6/7/2017 440.39 8.82 0.00 431.57 ND ND ND ND ND ND ND ND (<100) ND (<64) ND (<1.0)

9/6/2017 440.39 8.84 0.00 431.55 ND ND ND ND ND ND ND ND (<100) ND (<83) ND (<1.1)
11/1/2017 440.39 9.34 0.00 431.05 ND ND ND ND ND ND ND ND (<100) ND (<83) ND (<1.1)

3/6/2018 440.39 7.97 0.00 432.42 ND ND ND ND ND ND 13.3 ND (<100) ND (<83) ND (<1.1)
6/20/2018 440.39 8.27 0.00 432.12 ND ND ND ND ND ND ND ND (<100) ND (<83) ND (<1.1)

9/5/2018 440.39 8.48 0.00 431.91 ND ND ND ND ND ND ND ND (<100) ND (<53) ND (<0.98)
MDE MEAT GNCSG** 5 1,000 700 10,000 NA 20 NA 47 47 0.7 
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Well No. Date
Casing 

Elevation* 
(feet)

Depth to 
Water    
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(feet)
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YMW-4 9/23/2014 433.72 4.71 0.00 429.01 6.1 9.2 94.0 192 301.3 4.3 ND 3,780 1,050 45.0
12/23/2014 433.72 4.31 0.00 429.41 5.7 14.2 44.7 219 283.6 5.9 16.6 4,240 612 57.3

Casing: 3/24/2015 433.72 4.06 0.00 429.66 4.0 21.6 36.6 434 496.2 10.6 53.8 4,470 1,190 73.1
0 to 2 feet 6/22/2015 433.72 3.96 0.00 429.76 5.6 21.6 36.3 376 439.5 24.5 114 4,280 2,460 124

9/21/2015 433.72 4.45 0.00 429.27 7.8 17.2 33.2 289 347.2 38.9 163 5,480 1,560 138
Screen: 12/9/2015 433.72 4.34 0.00 429.38 9.2 13.7 31.9 252 306.8 38.4 251 5,110 1,560 87.8

2 to 17 feet 3/8/2016 433.72 4.18 0.00 429.54 2.4 3.1 4.4 39.0 48.9 10 68.8 828 414 15.8
6/7/2016 433.72 4.18 0.00 429.54 13.9 9.5 27.8 116 167.2 32.3 280 4,040 1,790 98.7

9/13/2016 433.72 4.46 0.00 429.26 18.4 8.7 25.3 108 160.4 24.9 240 3,500 2,490 64.3
11/21/2016 433.72 4.85 0.00 428.87 18.8 5.2 13.6 59.5 97.1 28.4 247 3,520 299 28.9

3/9/2017 433.72 4.30 0.00 429.42 19.6 4.8 8.9 47.4 80.7 50.9 ND 2,830 925 32.4
6/7/2017 433.72 4.26 0.00 429.46 13.4 3.0 7.6 18.7 42.7 21.4 169 1,940 1,300 20.8
9/6/2017 433.72 4.18 0.00 429.54 0.49 (J) ND 0.70 (J) 1.6 2.79 (J) 0.46 (J) 7.2 (J) 262 134 ND (<1.1)

11/1/2017 433.72 4.41 0.00 429.31 20.9 12.9 35.9 286 355.7 17.8 345 3,570 1,730 50.3
3/6/2018 433.72 4.24 0.00 429.48 6.2 2.2 3.6 29.6 41.6 10.0 144 688 383 4.8 (J)

6/20/2018 433.72 3.89 0.00 429.83 5.0 ND 0.63 (J) ND 5.6 (J) 16.6 361 591 623 ND (<1.1)
9/5/2018 433.72 4.01 0.00 429.71 10.4 0.72 (J) 4.2 5.7 21.0 (J) 14.0 355 1,010 813 1.9 (J)

YMW-5 9/23/2014 430.70 4.42 0.00 426.28 ND ND ND 0.63 (J) 0.63 (J) 6.6 ND 294 273 ND
12/23/2014 430.70 5.52 0.00 425.18 0.25 (J) ND ND ND 0.25 (J) 5.6 ND ND ND (<80) ND

Casing: 3/24/2015 430.70 3.05 0.00 427.65 0.65 ND ND ND 0.65 7.7 7.0 (J) ND ND (<80) ND
0 to 1 feet 6/22/2015 430.70 3.05 0.00 427.65 0.92 ND ND ND 0.92 6.3 10.3 ND 123 ND

9/21/2015 430.70 3.52 0.00 427.18 0.54 ND ND ND 0.54 9.2 23.5 ND 98.0 ND
Screen: 12/9/2015 430.70 3.16 0.00 427.54 0.35 (J) ND ND ND 0.35 (J) 7.4 27.3 ND ND (<64) ND

1 to 16 feet 3/8/2016 430.70 2.99 0.00 427.71 0.38 (J) ND ND ND 0.38 (J) 6.8 19.7 ND (<55) ND (<64) ND
6/7/2016 430.70 3.01 0.00 427.69 0.23 (J) ND ND ND 0.23 (J) 6.8 12.6 ND (<55) ND (<64) ND

9/13/2016 430.70 3.39 0.00 427.31 0.20 (J) ND ND ND 0.20 (J) 6.6 15.4 ND (<100) ND (<64) ND
11/21/2016 430.70 3.74 0.00 426.96 ND ND ND ND ND 6.2 26.2 ND (<100) 565 ND

3/9/2017 430.70 3.14 0.00 427.56 0.30 (J) ND ND ND 0.30 (J) 5.7 23.2 ND (<100) ND (<64) ND (<100)
6/7/2017 430.70 3.07 0.00 427.63 0.25 (J) ND ND ND 0.25 (J) 4.5 13.5 ND (<100) 105 ND (<100)
9/6/2017 430.70 2.98 0.00 427.72 ND ND ND ND ND 3.6 12.2 ND (<100) 171 ND (<1.1)

11/1/2017 430.70 3.23 0.00 427.47 ND ND ND ND ND 5.5 27.9 ND (<100) 109 ND (<1.1)
3/6/2018 430.70 2.83 0.00 427.87 ND ND ND ND ND 4.2 27.9 ND (<100) 98.6 ND (<1.1)

6/20/2018 430.70 2.67 0.00 428.03 ND ND ND ND ND 3.0 ND ND (<100) ND (<83) ND (<1.1)
9/5/2018 430.70 2.74 0.00 427.96 ND ND ND ND ND 3.3 ND ND (<100) ND (<53) ND (<0.98)

YMW-6 9/23/2014 432.68 6.61 0.00 426.07 ND ND ND ND ND 1.5 26.9 ND ND (<80) ND
12/23/2014 432.68 5.69 0.00 426.99 ND ND ND ND ND 1.4 24.7 ND ND (<80) ND

Casing: 3/24/2015 432.68 5.11 0.00 427.57 ND ND ND ND ND 2.1 44.5 ND ND (<80) ND
0 to 3 feet 6/22/2015 432.68 5.11 0.00 427.57 ND ND ND ND ND 2.4 65.6 ND ND ND

9/21/2015 432.68 6.11 0.00 426.57 ND ND ND ND ND 2.9 73.3 ND 76.9 ND
Screen: 12/9/2015 432.68 5.56 0.00 427.12 ND ND ND ND ND 2.9 80.3 ND ND (<64) ND

3 to 18 feet 3/8/2016 432.68 5.10 0.00 427.58 ND ND ND ND ND 3.3 91.0 ND (<55) ND (<64) ND
6/7/2016 432.68 5.36 0.00 427.32 ND ND ND ND ND 4.3 109 ND (<55) ND (<64) ND

9/13/2016 432.68 6.38 0.00 426.30 ND ND ND ND ND 4.3 98.6 ND (<100) ND (<64) ND
11/21/2016 432.68 7.05 0.00 425.63 ND ND ND ND ND 3.8 85.9 ND (<100) ND (<64) ND

3/9/2017 432.68 6.25 0.00 426.43 ND ND ND ND ND 4.5 ND ND (<100) ND (<64) ND (<1.0)
6/7/2017 432.68 5.49 0.00 427.19 ND ND ND ND ND 4.9 97.3 ND (<100) ND (<64) ND (<1.0)
9/6/2017 432.68 6.25 0.00 426.43 ND ND ND ND ND 4.0 89.6 ND (<100) ND (<83) ND (<1.1)

11/1/2017 432.68 6.65 0.00 426.03 ND ND ND ND ND 4.7 83.7 ND (<100) ND (<83) ND (<1.1)
3/6/2018 432.68 5.35 0.00 427.33 ND ND ND ND ND 5.0 85.6 ND (<100) ND (<83) ND (<1.1)

6/20/2018 432.68 4.89 0.00 427.79 ND ND ND ND ND 5.5 96.8 ND (<100) ND (<83) ND (<1.1)
9/5/2018 432.68 5.05 0.00 427.63 ND ND ND ND ND 5.3 98.4 ND (<100) ND (<53) ND (<0.98)

YMW-7 9/23/2014 449.40 15.33 0.00 434.07 173 141 428 2,240 2,982 10.0 ND 17,500 1,670 73.6
12/23/2014 449.40 15.16 0.00 434.24 176 130 690 2,580 3,576 9.1 (J) ND 23,800 2,250 99.7

Casing: 3/24/2015 449.40 15.54 0.00 433.86 142 78.0 261 2,330 2,811 11.4 ND 16,300 2,560 92.8
0 to 18 feet 6/22/2015 449.40 15.22 0.00 434.18 134 37.4 146 828 1,145.4 9.1 ND 6,820 1,680 39.8

9/21/2015 449.40 15.32 0.00 434.08 101 18.9 67.9 286 473.8 8.3 17.0 4,970 736 22.1
Screen: 12/9/2015 449.40 15.68 0.00 433.72 129 80.2 301 1,140 1,650.2 7.3 ND 14,100 1,630 122

18 to 28 feet 3/8/2016 449.40 15.13 0.00 434.27 136 52.0 140 688 1,016.0 7.3 17.0 (J) 7,050 1,300 97.7
6/7/2016 449.40 15.09 0.00 434.31 127 42.3 166 620 955.3 7.6 15.7 7,370 1,320 75.6

9/13/2016 449.40 15.47 0.00 433.93 118 65.2 296 961 1,440.2 6.9 14.0 (J) 9,010 1,480 103
11/21/2016 449.40 15.69 0.00 433.71 97.2 68.1 313 1,080 1,558.3 ND ND 10,300 841 108

3/9/2017 449.40 16.31 0.00 433.09 45.0 81.7 342 1,450 1,918.7 1.9 ND 12,000 1,290 121
ⱡ 6/7/2017 449.40 15.24 0.00 434.16 60.0 76.2 303 1,310 1,749.2 2.6 (J) ND 13,100 2,350 124

9/6/2017 449.40 15.68 0.00 433.72 57.3 92.3 398 1,470 2,017.6 ND ND 13,200 1,650 130
11/1/2017 449.40 15.91 0.00 433.49 48.5 89.6 374 1,550 2,062 ND ND 13,200 2,330 116

3/6/2018 449.40 16.12 0.00 433.28 37.9 54.1 267 1,190 1,549 1.4 ND 13,000 2,170 91.5
6/20/2018 449.40 14.75 0.00 434.65 57.9 23.6 195 473 750 2.7 15.9 (J) 6,530 1,100 63.4

9/5/2018 449.40 14.43 0.00 434.97 64.9 10.1 105 207 387 3.5 12.1 3,810 ND (<53) 39.8
MDE MEAT GNCSG** 5 1,000 700 10,000 NA 20 NA 47 47 0.7 
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YMW-8 9/23/2014 446.91 13.63 0.00 433.28 56.4 46.8 638 2,270 3,011.2 50.8 ND 16,100 1,820 182
12/23/2014 446.91 13.96 0.00 432.95 61.9 50.5 793 2,570 3,475.4 40.0 ND 17,800 2,450 216

Casing: 3/24/2015 446.91 12.91 0.00 434.00 ND ND ND ND ND ND ND ND ND (<80) ND
0 to 7 feet 6/22/2015 446.91 13.44 0.00 433.47 91.5 18.4 255 395 759.9 28.4 17.2 4,330 1,710 75.9

9/21/2015 446.91 13.85 0.00 433.06 45.7 24.9 533 1,150 1,753.6 31.2 ND 16,600 1,900 145
Screen: 12/9/2015 446.91 13.94 0.00 432.97 39.5 96.9 631 1,500 2,267.4 24.6 ND 18,400 2,470 169

7 to 22 feet 3/8/2016 446.91 13.05 0.00 433.86 ND ND ND ND ND ND ND ND (<55) ND (<64) ND
6/7/2016 446.91 13.52 0.00 433.39 72.4 14.6 341 185 613.0 29.1 20.9 4,260 1,020 77.1

9/13/2016 446.91 14.03 0.00 432.88 37.0 117 806 1,790 2,750 26.1 30.6 (J) 14,700 3,440 200
11/21/2016 446.91 14.39 0.00 432.52 22.9 113 710 2,240 3,085.9 18.8 ND 18,200 3,920 208

3/9/2017 446.91 14.61 0.00 432.30 31.2 114 1,010 3,070 4,225.2 21.3 ND 20,400 2,620 297
6/7/2017 446.91 14.07 0.00 432.84 41.9 70.9 953 2,840 3,905.8 22.4 47.8 (J) 19,500 3,080 251
9/6/2017 446.91 14.28 0.00 432.63 25.1 155 1,060 3,190 4,430.1 18.4 ND 26,300 6,870 291

11/1/2017 446.91 14.43 0.00 432.48 23.9 144 1,190 4,250 5,608 19.2 ND 21,600 4,510 301
3/6/2018 446.91 14.07 0.00 432.84 36.3 76.0 1,240 4,660 6,012 21.6 102 26,400 4,570 325

6/20/2018 446.91 12.80 0.00 434.11 ND ND ND ND ND ND ND ND (<100) ND (<83) ND (<1.1)
9/5/2018 446.91 12.99 0.00 433.92 29.3 10.4 202 267 509 9.4 17.4 3,000 823 59.7

YMW-9 9/23/2014 436.71 6.16 0.00 430.55 ND ND ND ND ND 1.8 ND ND ND (<80) ND
12/23/2014 436.71 5.94 0.00 430.77 ND ND ND ND ND 1.6 ND ND ND (<80) ND

Casing: 3/24/2015 436.71 5.41 0.00 431.30 ND ND ND ND ND ND ND ND ND (<80) ND
0 to 2.5 feet 6/22/2015 436.71 5.81 0.00 430.90 ND ND ND ND ND ND ND ND ND ND

9/21/2015 436.71 6.17 0.00 430.54 ND ND ND ND ND ND ND ND ND (<58) ND
Screen: 12/9/2015 436.71 5.86 0.00 430.85 ND ND ND ND ND ND ND ND ND (<64) ND

2.5 to 17.5 feet 3/8/2016 436.71 5.43 0.00 431.28 ND ND ND ND ND ND ND ND (<55) ND (<64) ND
6/7/2016 436.71 5.93 0.00 430.78 ND ND ND ND ND 0.48 (J) ND ND (<55) ND (<64) ND

9/13/2016 436.71 6.44 0.00 430.27 ND ND ND ND ND 0.67 (J) ND ND (<100) ND (<64) ND
11/21/2016 436.71 6.50 0.00 430.21 ND ND ND ND ND 0.62 (J) ND ND (<100) ND (<64) ND

3/9/2017 436.71 6.23 0.00 430.48 ND ND ND ND ND 0.94 (J) ND ND (<100) ND (<64) ND (<1.0)
6/7/2017 436.71 6.13 0.00 430.58 ND ND ND ND ND 0.86 (J) ND ND (<100) ND (<64) ND (<1.0)
9/6/2017 436.71 6.42 0.00 430.29 ND ND ND ND ND 0.92 (J) ND ND (<100) ND (<83) ND (<1.1)

11/1/2017 436.71 6.34 0.00 430.37 ND ND ND ND ND 1.2 ND ND (<100) ND (<83) ND (<1.1)
3/6/2018 436.71 5.29 0.00 431.42 ND ND ND ND ND ND ND ND (<100) 87.5 ND (<1.1)

6/20/2018 436.71 5.73 0.00 430.98 ND ND ND ND ND 1.7 ND ND (<100) ND (<83) ND (<1.1)
9/5/2018 436.71 5.88 0.00 430.83 ND ND ND ND ND 1.7 ND ND (<100) ND (<53) ND (<0.98)

YP-1 9/23/2014 440.41 9.11 0.00 431.30 NS NS NS NS NS NS NS NS NS NS
12/23/2014 440.41 9.16 0.00 431.25 0.98 42.1 383 326 752.08 6.3 34.5 4,370 221 67.0

Casing: 3/25/2015 440.41 9.26 0.00 431.15 1.8 (J) 72.6 762 2,120 2,956.4 (J) 11.2 70.9 13,300 2,160 160
0 to 8 feet 6/23/2015 440.41 9.18 0.00 431.23 5.6 75.6 714 1,420      2,215.2 19.3 104 11,100 1,980 186

9/22/2015 440.41 9.20 0.00 431.21 7.0 63.1 807 1,460      2,337.1 9.4 120 9,470 2,500 280
Screen: 12/10/2015 440.41 9.17 0.00 431.24 5.5 31.0 723 872      1,631.5 5.0 113 13,400 1,590 181

8 to 13 feet 3/9/2016 440.41 9.24 0.00 431.17 6.0 28.1 756 970      1,760.1 5.0 38.4 10,700 1,940 166
6/8/2016 440.41 9.14 0.00 431.27 6.4 20.2 638 773      1,437.6 4.2 53.3 8,270 2,490 189

9/14/2016 440.41 8.18 0.00 432.23 6.8 12.4 516 259         794.2 3.5 25.0 6,130 1,730 113
11/22/2016 440.41 9.25 0.00 431.16 7.4 12.7 652 314         986.1 2.4 24.7 6,950 1,230 129

3/10/2017 440.41 9.39 0.00 431.02 4.0 22.7 820 1,160      2,006.7 ND ND 8,680 1,710 171
ⱡ 6/8/2017 440.41 9.34 0.00 431.07 4.4 14.4 683 1,020      1,721.8 2.0 (J) 32.4 (J) 11,500 1,780 185

9/7/2017 440.41 9.29 0.00 431.12 6.9 23.4 698 466      1,194.3 ND ND 8,770 3,130 228
11/1/2017 440.41 9.32 0.00 431.09 8.4 31.3 785 398      1,222.7 3.1 ND 6,930 2,230 202

3/7/2018 440.41 9.41 0.00 431.00 5.5 54.7 952 2,210      3,222.2 1.9 (J) 52.7 14,600 3,660 284
6/21/2018 440.41 9.14 0.00 431.27 4.2 22.6 811 1,360         2,198 4.1 89.5 9,620 2,000 245

9/6/2018 440.41 9.01 0.00 431.40 10.1 30.6 688 759         1,488 5.3 115 9,700 2,030 202

YP-2 9/23/2014 438.35 8.25 0.00 430.10 NS NS NS NS NS NS NS NS NS NS
12/23/2014 438.35 8.10 0.00 430.25 3.0 ND ND ND 3.0 8.5 7.4 (J) ND ND (<80) 0.43 (J)

Casing: 3/25/2015 438.35 8.05 0.00 430.30 5.3 ND 1.7 ND 7.0 12.5 ND ND ND (<80) 0.42 (J)
0 to 7 feet 6/23/2015 438.35 7.98 0.00 430.37 3.9 ND ND ND 3.9 12.6 4.7 (J) ND 95 ND

9/22/2015 438.35 8.13 0.00 430.22 5.2 0.20 (J) ND 0.77 (J) 6.17 (J) 13.2 60.2 399 299 0.52 (J)
Screen: 12/10/2015 438.35 8.25 0.00 430.10 9.8 0.18 (J) ND 0.44 (J) 10.42 (J) 15.5 76.0 322 254 0.81 (J)

7 to 12 feet 3/9/2016 438.35 8.15 0.00 430.20 62.4 0.21 (J) 2.8 0.44 (J) 65.85 (J) 32.7 18.9 324 110 0.66 (J)
6/8/2016 438.35 8.07 0.00 430.28 13.9 ND ND ND 13.9 17.7 23.4 159 151 ND

9/14/2016 438.35 8.07 0.00 430.28 2.0 ND ND ND 2.0 6.1 37.0 215 ND (<64) ND
11/22/2016 438.35 8.11 0.00 430.24 6.9 0.46 (J) 15.9 7.4 30.66 (J) 8.6 167              1,030 437 7.7

3/10/2017 438.35 8.11 0.00 430.24 3.0 ND ND ND 3.0 11.6 78.5                 168 ND (<64) ND (<1.0)
9/7/2017 438.35 8.10 0.00 430.25 1.4 ND ND ND 1.4 10.1 26.3  121 (J) 196 ND (<1.1)

ⱡ 6/8/2017 438.35 8.23 0.00 430.12 2.0 ND ND ND 2.0 13.1 21.6  130 (J) 192 ND (<1.1)
9/7/2017 438.35 8.10 0.00 430.25 1.4 ND ND ND 1.4 10.1 26.3  121 (J) 196 ND (<1.1)

11/1/2017 438.35 8.08 0.00 430.27 6.7 ND 3.0 0.36 (J) 10.1 10.5 257                 521 984 4.3 (J)
3/7/2018 438.35 8.12 0.00 430.23 0.93 ND ND ND 0.93 5.0 44.0 ND (<100) 106 ND (<1.1)

6/21/2018 438.35 8.13 0.00 430.22 0.92 ND ND ND 0.92 7.0 13.6 ND (<100) ND (<83) ND (<1.1)
9/6/2018 438.35 8.16 0.00 430.19 2.9 ND ND ND 2.9 9.6 57.7 181 (J) 96.3 ND (<0.98)

MDE MEAT GNCSG** 5 1,000 700 10,000 NA 20 NA 47 47 0.7 



Page 12 of 12Table 1
HISTORICAL GROUNDWATER MONITORING DATA SUMMARY

Former Hess Station No. 20204
1613 East Joppa Road

Towson, MD

Well No. Date
Casing 

Elevation* 
(feet)

Depth to 
Water    
(feet)

Product 
Thickness  

(feet)

Water Table 
Elevation*   

(feet)

Benzene 
(g/L)

Toluene 
(g/L)

Ethyl-
benzene 

(g/L)

Xylenes 
(g/L)

Total BTEX 
(g/L)

MTBE 
(g/L)

TBA      
(g/L)

TPH-GRO 
(µg/L)

TPH-DRO 
(µg/L)

Naphthalene 
(g/L)

Case No. 1991-2100-BA

YP-3 9/23/2014 436.51 5.21 0.00 431.30 NS NS NS NS NS NS NS NS NS NS
12/23/2014 436.51 5.21 0.00 431.30 ND ND ND ND ND 1.9 ND ND ND (<80) ND

Casing: 3/25/2015 436.51 4.85 0.00 431.66 0.30 (J) ND ND ND 0.30 (J) 6.0 ND ND ND (<80) ND
0 to 5.5 feet 6/23/2015 436.51 4.75 0.00 431.76 0.91 ND ND ND 0.91 6.9 4.8 (J) ND 199 ND

9/22/2015 436.51 5.19 0.00 431.32 1.0 ND ND ND 1.0 6.6 ND ND 122 ND
Screen: 12/10/2015 436.51 5.27 0.00 431.24 0.98 ND ND ND 0.98 5.9 5.3 (J) ND 146 ND

5.5 to 10.5 feet 3/9/2016 436.51 4.74 0.00 431.77 0.25 (J) ND ND ND 0.25 (J) 2.6 ND ND (<55) 122 ND
6/8/2016 436.51 5.02 0.00 431.49 0.84 ND ND ND 0.84 4.3 ND ND (<55) 216 ND

9/14/2016 436.51 5.32 0.00 431.19 0.61 ND ND ND 0.61 4.9 ND ND (<100) ND (<64) ND
11/22/2016 436.51 6.65 0.00 429.86 1.0 ND ND ND 1.0 6.7 ND ND (<100) NS ND

3/10/2017 436.51 5.62 0.00 430.89 0.88 ND ND ND 0.88 5.0 3.3 (J) ND (<100) ND (<64) ND (<1.0)
ⱡ 6/8/2017 436.51 5.21 0.00 431.30 0.69 ND ND ND 0.69 4.0 4.0 (J) ND (<100) 89.6 ND (<1.0)

9/7/2017 436.51 5.16 0.00 431.35 0.67 ND ND ND 0.67 3.6 ND ND (<100) 197 ND (<1.1)
11/1/2017 436.51 5.94 0.00 430.57 0.96 ND ND ND 0.96 5.7 ND ND (<100) 413 ND (<1.1)

3/7/2018 436.51 4.95 0.00 431.56 0.25 (J) ND ND ND 0.25 (J) 2.0 ND ND (<100) ND (<83) ND (<1.1)
6/21/2018 436.51 4.62 0.00 431.89 0.39 (J) ND ND ND 0.39 (J) 2.5 ND ND (<100) 102 ND (<1.1)

9/6/2018 436.51 4.76 0.00 431.75 ND ND ND ND ND 2.2 ND ND (<100) ND (<53) ND (<0.98)

YP-4 9/23/2014 441.83 9.01 0.00 432.82 NS NS NS NS NS NS NS NS NS NS
12/23/2014 441.83 9.24 0.00 432.59 0.44 (J) ND ND ND 0.44 (J) 36.5 19.7 386 ND (<80) ND

Casing: 3/25/2015 441.83 8.25 0.00 433.58 ND ND ND ND ND 5.5 ND ND ND (<80) ND
0 to 8 feet 6/23/2015 441.83 8.96 0.00 432.87 ND ND ND ND ND 3.1 ND ND ND (<64) ND

9/22/2015 441.83 9.31 0.00 432.52 ND ND ND ND ND 12.2 ND ND 199 0.26 (J)
Screen: 12/10/2015 441.83 9.28 0.00 432.55 0.41 (J) ND ND ND 0.41 (J) 19.5 13.7 ND ND (<64) ND

8 to 13 feet 3/9/2016 441.83 8.54 0.00 433.29 ND ND ND ND ND 2.7 ND ND (<55) ND (<64) ND
6/8/2016 441.83 9.02 0.00 432.81 ND ND ND ND ND 4.2 ND ND (<55) ND (<64) ND

9/14/2016 441.83 9.53 0.00 432.30 0.23 (J) ND ND ND 0.23 (J) 14.1 9.3 (J) 118 (J) ND (<64) ND
11/22/2016 441.83 9.74 0.00 432.09 0.29 (J) ND ND ND 0.29 (J) 19.8 18.4 140 (J) 122 ND

3/10/2017 441.83 9.91 0.00 431.92 ND ND ND ND ND 19.9 ND ND (<100) ND (<64) ND (<1.0)
ⱡ 6/8/2017 441.83 9.31 0.00 432.52 ND ND ND ND ND 5.0 ND ND (<100) 115 ND (<1.0)

9/7/2017 441.83 9.72 0.00 432.11 ND ND ND ND ND 11.0 ND ND (<100) 199 ND (<1.1)
11/1/2017 441.83 9.82 0.00 432.01 ND ND ND ND ND 14.2 ND ND (<100) 107 ND (<1.1)

3/7/2018 441.83 9.23 0.00 432.60 ND ND ND ND ND 8.5 ND ND (<100) ND (<83) ND (<1.1)
6/21/2018 441.83 8.48 0.00 433.35 ND ND ND ND ND ND ND ND (<100) ND (<83) ND (<1.1)

9/6/2018 441.83 8.61 0.00 433.22 ND ND ND ND ND 4.7 ND ND (<100) ND (<53) ND (<0.98)

YP-5 9/23/2014 433.65 4.01 0.00 429.64 NS NS NS NS NS NS NS NS NS NS
12/23/2014 433.65 4.33 0.00 429.32 ND ND ND ND ND 0.66 (J) ND ND 137 ND

Casing: 3/25/2015 433.65 3.90 0.00 429.75 ND ND ND ND ND 17.7 51.2 ND ND (<80) ND
0 to 5 feet 6/23/2015 433.65 4.49 0.00 429.16 0.28 (J) ND ND ND 0.28 (J) 32.3 106 ND 117 ND

9/22/2015 433.65 4.12 0.00 429.53 1.2 ND ND ND 1.2 45.7 139 ND 236 ND
Screen: 12/10/2015 433.65 3.88 0.00 429.77 ND ND ND ND ND 33.2 8.7 (J) ND ND (<64) ND

5 to 10 feet 3/9/2016 433.65 3.97 0.00 429.68 ND ND ND ND ND 1.6 ND ND (<55) ND (<64) ND
6/8/2016 433.65 4.31 0.00 429.34 ND ND ND ND ND 2.2 7.5 (J) ND (<55) 232 ND

9/14/2016 433.65 4.33 0.00 429.32 ND ND ND ND ND 10.4 32.6 ND (<100) ND (<64) ND
11/22/2016 433.65 4.37 0.00 429.28 ND ND ND ND ND 29.7 34.5 ND (<100) ND (<64) ND

3/10/2017 433.65 4.18 0.00 429.47 ND ND ND ND ND ND ND ND (<100) ND (<64) ND (<1.0)
6/8/2017 433.65 4.31 0.00 429.34 ND ND ND ND ND ND ND ND (<100) ND (<64) ND (<1.0)
9/7/2017 433.65 3.31 0.00 430.34 ND ND ND ND ND ND ND ND (<100) 140 ND (<1.1)

11/1/2017 433.65 4.33 0.00 429.32 ND ND ND ND ND ND ND ND (<100) 299 ND (<1.1)
3/7/2018 433.65 3.84 0.00 429.81 ND ND ND ND ND ND ND ND (<100) 105 ND (<1.1)

6/21/2018 433.65 3.93 0.00 429.72 ND ND ND ND ND ND ND ND (<100) ND (<83) ND (<1.1)
9/6/2018 433.65 4.01 0.00 429.64 ND ND ND ND ND 0.62 (J) ND ND (<100) ND (<53) ND (<0.98)

MDE MEAT GNCSG** 5 1,000 700 10,000 NA 20 NA 47 47 0.7 

Table Notes:
*Elevation is relative to a designated benchmark
 (Current Casing elevations surveyed on August 25, 2010.)

ND (<MDL) = Not Detected above Method Detection Limit. (As of 2012 this changed to mean "Not Detected above Method Dection Limit".)
Groundwater elevations corrected for the presence of LPH using the following formula: Water Table Elevation = Water Elevation+(0.75*LPH Thickness)
Values in boldface type exceed applicable MDE MEAT GNCSG LPH = Liquid Phase Hydrocarbons NM = Not Measured
ND = Not Detected ¥ = Bottleware broken in shipment. NSVD - Not Surveyed
NA = Not Applicable J = Laboratory Estimated Value
Total BTEX = sum of Benzene, Toluene, Ethylbenzene, and Xylenes g/L = micrograms per liter
MTBE = Methyl-tertiary-Butyl Ether † = Samples damaged in shipment, resampled for TPH-DRO on 5/24/12
NS = Not Sampled for indicated analyte E= Value Exceeded Laboratory Calibration Range

**Generic Numeric Cleanup Standards for Groundwater (GNCSG) from Appendix F of the Maryland Department of the Environments (MDE) Maryland Environmental Assessment Technology 
(MEAT) for Leaking Undergound Storage Tanks

ⱡ-The June 8, 2017 TPH-DRO sample was lost in transit.  Follow-up sample was collected on June 21, 2017, for analysis of TPH-DRO only
***The June 18, 2014 TPH-DRO parameters were analyzed out of laboratory holding times; Follow-up samples were collected on June 30, 2014, for analysis of TPH-DRO only
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GROUNDWATER GAUGING 

RESULTS SUMMARY
Former Hess Station No. 20204

1613 East Joppa Road
Towson, MD

Case No. 1991-2100-BA
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MDE-4

Casing:
0 to 3 feet

Screen:
3 to 13 feet

MW-1

Casing:
Unknown

Screen:
Unknown

6/20/2018 443.18 0.00 8.72 434.46

6/20/2018 453.92 0.00 17.45 436.47

3/6/2018 443.18 0.00 9.84 433.34

3/6/2018 453.92 0.00 20.16 433.76

453.92 0.00 18.45 435.47

443.18 0.00 9.97 433.21

11/1/2017 453.92 0.00 19.67 434.25

9/13/2016 453.92 0.00 18.92 435.00

9/6/2017 443.18 0.00 9.77 433.41

9/6/2017 453.92 0.00 19.04 434.88

0.00 9.14 434.04

3/9/2017 443.18 0.00 10.42 432.76

3/9/2017 453.92 0.00 20.49 433.43

0.00 8.94

9/13/2016 443.18 0.00 9.48 433.70

9/5/2018 453.92 0.00 16.71 437.21

434.24

NM NM

453.92 0.00 18.24 435.68

NM NM

1/19/2015 NM

435.56

4/20/2015 453.92 0.00

443.18

9/5/2018 443.18

8/24/2015 443.18

Monitoring 
Well/Piezometer     

Identification

Corrected 
Groundwater 

Table Elevation   
(ft)

Gauging        
Date

LPH        
Thickness        

(ft)

Depth to     
Groundwater    

(ft)

Top of Casing 
Elevation        

(ft)

1/12/2016

2/25/2015 443.18 0.00 9.99

433.60

0.00 9.58 433.60

10/29/2015
433.90

443.18 0.00 9.03 434.15

9.311/12/2016 443.18 0.00
443.1812/9/2015 0.00 9.58

9/21/2015 443.18 0.00 9.28

9.73 433.45

7/28/2015 453.92 0.00 17.20 436.72

453.92 0.00 18.75 435.17

19.83

11/1/2017

6/22/2015 9.25

18.21 435.71

4/20/2015 443.18 0.00 9.41 433.77

443.18

3/24/2015 443.18

9/21/2015 453.92 0.00 18.49 435.43

433.19
1/19/2015 0.00 9.89 433.29

11/18/2015 443.18 0.00

NM NM

433.87

5/27/2015 443.18 0.00 9.51 433.67

16.71

3/8/2016 443.18 0.00 8.98 434.20

3/8/2016 453.92 0.00 18.28 435.64

437.21

453.92

6/7/2016 443.18

433.93
7/28/2015

12/9/2015 453.92 0.00 19.24 434.68

0.00 9.90 433.28

11/21/2016 453.92

443.18 0.00

6/7/2016 453.92 0.00

0.00 9.03 434.15

11/18/2015 453.92 0.00 19.40 434.52
10/29/2015 453.92 0.00

0.00 17.42 436.50

6/22/2015

11/21/2016 443.18

3/24/2015

8/24/2015 453.92

5/27/2015

434.54

2/25/2015 453.92 NM

18.36

453.92 NM

0.00 8.64

6/7/2017 443.18

434.090.00

6/7/2017 453.92 0.00 19.38 434.54

0.00 9.72 433.46



TABLE 2
GROUNDWATER GAUGING 

RESULTS SUMMARY
Former Hess Station No. 20204

1613 East Joppa Road
Towson, MD

Case No. 1991-2100-BA

Page 2 of 10

Monitoring 
Well/Piezometer     

Identification

Corrected 
Groundwater 

Table Elevation   
(ft)

Gauging        
Date

LPH        
Thickness        

(ft)

Depth to     
Groundwater    

(ft)

Top of Casing 
Elevation        

(ft)

MW-4

Casing:
0 to 10 feet

Screen:
10 to 25 feet

MW-7

Casing:
0 to 8 feet

Screen:
8 to 33 feet

6/20/2018 455.10 0.00 19.73 435.37

6/20/2018 452.69 0.00 17.74 434.95

3/6/2018 455.10 0.00 21.75 433.35

3/6/2018 452.69 0.00 19.31 433.38

NM NM

6/22/2015
455.10

0.00 20.72

3/9/2017

434.84

434.82

452.69

9/5/2018

NM

11/1/2017 455.10 0.00 21.41 433.69

11/1/2017 452.69 0.00 19.07 433.62

434.40

19.21

11/18/2015 455.10

9/6/2017 455.10 0.00 20.94 434.16

9/6/2017 452.69 0.00 18.78 433.91

455.10 0.00 19.34 435.76

18.29

434.72

NM NM NM
4/20/2015

2/25/2015

455.10

0.00 20.54 434.56

9/13/2016

0.00 22.05 433.05

19.63 433.06

434.23

9/13/2016 452.69 0.00 18.62 434.07

1/12/2016 452.69 0.00 18.71 433.98

3/9/2017 455.10

452.69 0.00

1/12/2016 455.10

7/28/2015

455.10 0.00 20.87

20.38

10/29/2015

433.48

9/21/2015

434.22
18.67 434.02

2/25/2015 452.69 0.00
3/24/2015 452.69 0.00

7/28/2015 452.69 0.00

455.10 0.00
455.10 0.00 19.86 435.24

8/24/2015 455.10 0.00 20.08 435.02

5/27/2015 452.69

9/21/2015 455.10 0.00 20.57 434.53

452.69 0.00

1/19/2015 0.00

5/27/2015

455.10

18.42

6/22/2015

1/19/2015
NM NM

434.38

4/20/2015 452.69 0.00 18.47

434.79
8/24/2015 452.69

455.10 0.00 21.56 433.54

6/7/2016

452.69 0.00 19.14 433.55

18.89 433.80

0.00 15.60 437.09

455.10 0.00 20.26

11/21/2016

18.20

452.69

18.11 434.58

12/9/2015 452.69 0.00 18.81 433.88

0.00
0.00

0.00 21.29 433.81

434.27

455.10 NM

452.69

3/24/2015

0.00

19.06 433.63

17.90

21.08 434.02

10/29/2015

6/7/2016 455.10 0.00
3/8/2016 455.10 0.00 20.29 434.81

3/8/2016 452.69 0.00 18.16 434.53

434.49
11/18/2015 452.69 0.00 18.99 433.70

12/9/2015 455.10 0.00

11/21/2016

455.10

0.00 20.68 434.42

9/5/2018 452.69 0.00 17.38

20.28

452.69

6/7/2017 455.10 0.00 21.18 433.92

6/7/2017 452.69 0.00

0.00 18.19 434.50

435.31
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GROUNDWATER GAUGING 

RESULTS SUMMARY
Former Hess Station No. 20204

1613 East Joppa Road
Towson, MD

Case No. 1991-2100-BA
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Monitoring 
Well/Piezometer     

Identification

Corrected 
Groundwater 

Table Elevation   
(ft)

Gauging        
Date

LPH        
Thickness        

(ft)

Depth to     
Groundwater    

(ft)

Top of Casing 
Elevation        

(ft)

OW-1

Casing:
0 to 9 feet

Screen:
9 to 34 feet

YMW-1

Casing:
0 to 2 feet

Screen:
2 to 14 feet

455.31 0.00 20.03 435.28

6/20/2018 433.64 0.00 3.08 430.56

455.31 0.00 21.53 433.78

11/1/2017 433.64 0.00 5.37 428.27

3/6/2018 455.31 0.00 21.77 433.54

3/6/2018 433.64 0.00 4.16 429.48

6/20/2018

3.02

3/9/2017

3/24/2015

455.31 0.00

9/5/2018 455.31 0.00 19.61 435.70

9/21/2015 433.64

1/12/2016 433.64 0.00 3.31 430.33

11/1/2017

433.64 0.00 3.34 430.30

433.64

433.64 0.00 5.40 428.24

22.04 433.27

2/25/2015 433.64 0.00

9/6/2017

455.31 0.00 20.18

9/13/2016 433.64 0.00 5.47

9/6/2017 433.64 0.00 4.44

433.64

428.17

0.00 3.04

429.20

0.00

0.00 3.31

430.62

0.00 4.94

3.661/19/2015 0.00 429.98433.64

0.00
4.01 429.63

434.91
7/28/2015

429.560.00 4.08

0.00

433.64 0.00

9/5/2018 433.64 0.00

428.70
8/24/2015

4/20/2015

6/22/2015
7/28/2015

12/9/2015
0.00 4.45 429.19

5/27/2015 433.64

430.60
433.64 1.51 432.13

433.65

4/20/2015 455.31 0.00 20.66 434.65

6/22/2015

2/25/2015

8/24/2015 455.31 0.00 20.40

434.73
5/27/2015 455.31

435.13
455.31 0.00 20.58

434.58
0.00 20.55 434.76

11/18/2015 455.31 0.00

1/12/2016 455.31 0.00

0.00

4.37 429.27

6/7/2016 433.64

6/7/2017 433.64 0.00 4.25 429.39

3/8/2016 455.31 0.00 20.54 434.77

21.23 434.08

3.35 430.29

3/8/2016 433.64

6/7/2016 455.31 0.00

430.33

9/21/2015 455.31 0.00 20.73
10/29/2015 455.31

21.38 433.93

20.58 434.73

21.08 434.23

6.21 427.43

10/29/2015 433.64 0.00 4.63

429.74

0.00 3.04

6/7/2017 455.31 0.00 21.22 434.09
21.27 434.04

430.60
433.64

429.01
11/18/2015 433.64

3.90

12/9/2015 455.31 0.00

9/13/2016 455.31 0.00 21.03 434.28

3/9/2017 455.31 0.00

0.00 20.59 434.72

21.06 434.25

11/21/2016 455.31 0.00 21.82 433.49

1/19/2015 0.00 19.33 435.98455.31
455.31 0.00 21.66

3/24/2015 455.31

433.64 0.0011/21/2016
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GROUNDWATER GAUGING 

RESULTS SUMMARY
Former Hess Station No. 20204

1613 East Joppa Road
Towson, MD

Case No. 1991-2100-BA
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Monitoring 
Well/Piezometer     

Identification

Corrected 
Groundwater 

Table Elevation   
(ft)

Gauging        
Date

LPH        
Thickness        

(ft)

Depth to     
Groundwater    

(ft)

Top of Casing 
Elevation        

(ft)

YMW-2

Casing:
0 to 2 feet

Screen:
2 to 14 feet

YMW-3

Casing:
0 to 4.5 feet

Screen:
4.5 to 19.5 feet

6/20/2018 431.37 0.00 2.58 428.79

6/20/2018 440.39 0.00 8.27 432.12

3/6/2018 431.37 0.00 2.85 428.52

3/6/2018 440.39 0.00 7.97 432.42

11/1/2017 431.37 0.00 2.67 428.70
0.00 2.65 428.72

2.78 428.59

7/28/2015 431.37 0.00 2.41 428.96
8/24/2015 431.37

12/9/2015 431.37

431.76

8.84
11/1/2017 440.39 0.00 9.34 431.05

440.39 0.00

431.559/6/2017 440.39 0.00

9.54 430.85

0.00

9.55 430.84

2.51

3/9/2017 431.37 0.00 2.94 428.43

4.02 427.35

431.37 0.00

428.53

9/5/2018 440.39 0.00 8.48 431.91

431.37

6/22/2015

0.00 2.58 428.79

440.39

2/25/2015

9/13/2016 431.37

9/6/2017 431.37

11/18/2015

3/9/2017

9/21/2015 431.37

431.37 0.00

432.42

432.63

431.37 0.00 2.84

1/19/2015

431.37 0.00

0.00 2.44 428.93

9/13/2016 440.39 0.00

9/21/2015

2.861/19/2015 0.00 428.51

1/12/2016 431.37 0.00 2.90 428.47

7.76

432.20

7.97

5/27/2015 440.39 0.00 8.54 431.85
4/20/2015

9.21 431.18

0.00

431.52
3/24/2015 440.39 0.00 8.17 432.22

8.19

0.00 3.94 427.43

0.00 8.63

6/7/2016

7/28/2015 440.39

431.37 0.00 2.84

6/22/2015 440.39 0.00 8.54 431.85

10/29/2015 440.39 0.00 9.00 431.39

432.42
440.39 0.00

8/24/2015 440.39 0.00

10/29/2015 431.37 0.00 2.31 429.06

428.53
3/24/2015 431.37

8.86 431.53

2.78 428.59
4/20/2015 431.37 0.00 2.71 428.66

428.86

0.61 430.76

5/27/2015

12/9/2015

2.51 428.86

6/7/2016 440.39

440.39

11/21/2016 431.37 0.00 2.94 428.43

0.00

0.00

11/18/2015 440.39 0.00 9.09 431.30

440.39 0.00 7.97

3/8/2016 431.37

11/21/2016 440.39 0.00

440.39 0.00 8.83 431.56
1/12/2016

0.00 8.87

0.00 2.97 428.40

3/8/2016

10.44 429.95

8.63 431.76440.39 0.00

6/7/2017 431.37 0.00 3.10 428.27

6/7/2017 440.39 0.00 8.82 431.57

0.00

2/25/2015 440.39

9/5/2018 431.37 0.00
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Monitoring 
Well/Piezometer     

Identification

Corrected 
Groundwater 

Table Elevation   
(ft)

Gauging        
Date

LPH        
Thickness        

(ft)

Depth to     
Groundwater    

(ft)

Top of Casing 
Elevation        

(ft)

YMW-4

Casing:
0 to 2 feet

Screen:
2 to 17 feet

YMW-5

Casing:
0 to 1 feet

Screen:
1 to 16 feet

6/20/2018 433.72 0.00 3.89 429.83

6/20/2018 430.70 0.00 2.67 428.03

3/6/2018 433.72 0.00 4.24 429.48

429.54
4.41 429.31

429.42

3/9/2017 430.70 0.00 3.14 427.56

3.39 427.31

11/1/2017

9/21/2015 430.70

9/5/2018 433.72 0.00 4.01 429.71

3/8/2016 430.70 0.00 2.99

9/6/2017

433.72

0.00

427.71

427.47
3/6/2018 430.70 0.00 2.83 427.87

5/27/2015 430.70 0.00 3.25 427.45

0.00 3.01

427.18

3.19 427.51

1.43

430.70 0.00 2.98 427.72

3/9/2017

1/19/2015

2/25/2015

3.05

430.70
430.70

0.00

427.65
7/28/2015 430.70

11/1/2017 430.70 0.00 3.23

0.00 3.52

427.44

429.27

11/18/2015

9/13/2016 433.72 0.00 4.46 429.26

433.72

0.00 3.96 429.76
5/27/2015

1/12/2016 433.72

433.72

0.00

433.72 0.00 4.33 429.39

9/6/2017 0.00 4.18

0.00 4.02 429.70

433.72 0.00 4.09 429.63
3/24/2015 433.72 0.00 4.06 429.66
2/25/2015

0.00 4.29 429.43

0.00 4.71 429.01

1/12/2016 430.70 0.00

429.27

433.72 0.00

433.72 0.00 4.13 429.59

427.55
3/24/2015 0.00 3.05 427.65

9/21/2015 433.72 0.00 4.45

433.72 0.00 4.34 429.3812/9/2015

2.34 431.38

4.18
433.72

0.00

10/29/2015 430.70

430.70

429.48

0.00 3.23 427.47

8/24/2015 433.72 0.00

4/20/2015

4.24

430.70 0.00 3.16 427.54

6/22/2015 433.72

0.00
429.17

430.70

429.54

0.00 3.23

4.18 429.54

6/7/2016

9/5/2018 430.70 0.00 2.74 427.96

430.70 0.00

3.15

0.00

433.72 0.00 4.30

0.00

8/24/2015

430.70

6/22/2015 430.70

1/19/2015 0.00 3.26

12/9/2015
2.91 427.79

9/13/2016 430.70

427.47
11/18/2015 430.70 0.00 3.32 427.38

6/7/2017 430.70 0.00 3.07 427.63

4/20/2015

10/29/2015 433.72

433.72

11/21/2016 433.72 0.00 4.85 428.87

11/21/2016 430.70 0.00 3.74 426.96

3/8/2016 433.72
6/7/2016

427.69

6/7/2017 433.72 0.00 4.26 429.46

7/28/2015

0.00 4.55
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Monitoring 
Well/Piezometer     

Identification

Corrected 
Groundwater 

Table Elevation   
(ft)

Gauging        
Date

LPH        
Thickness        

(ft)

Depth to     
Groundwater    

(ft)

Top of Casing 
Elevation        

(ft)

YMW-6

Casing:
0 to 3 feet

Screen:
3 to 18 feet

YMW-7

Casing:
0 to 18 feet

Screen:
18 to 28 feet

6/20/2018 432.68 0.00 4.89 427.79

6/20/2018 449.40 0.00 14.75 434.65

3/6/2018 432.68 0.00 5.35 427.33

3/6/2018 449.40 0.00 16.12 433.28

432.68

426.03

11/1/2017 449.40 0.00 15.91 433.49

426.30

9/5/2018

449.40

9/6/2017 432.68 0.00 6.25 426.43

9/6/2017 449.40 0.00 15.68 433.72

6.65

3/9/2017 432.68 0.00 6.25 426.43

3/9/2017 449.40 0.00 16.31 433.09

9/13/2016 432.68

432.68 0.00 5.11

432.68

0.00 5.05 427.63

1/12/2016

9/5/2018

449.40 0.00 15.47

0.00 6.38

9/13/2016

11/1/2017 432.68 0.00

2/25/2015

4/20/2015

426.81

427.30
6/22/2015

427.57

429.10

427.57

3/24/2015 432.68 0.00 5.11
5.08 427.60

1/19/2015

434.18
434.51

1/12/2016

432.68

15.54 433.86

0.00 6.11

7/28/2015 449.40 0.00

15.29 434.11

4/20/2015 432.68 0.00

15.32 434.08

433.5711/18/2015 449.40

5/27/2015 432.68 0.00 5.87

432.68

449.40 0.00 15.69 433.71

0.00 15.68

10/29/2015

449.40 0.00
449.40

6/22/2015 449.40 0.00 15.22

8/24/2015 15.10
9/21/2015

449.40 0.00

0.00 14.97 434.43

14.89

433.93449.40 0.00 15.47

15.98 433.42
3/24/2015

449.40 0.00
0.00

12/9/2015

434.30

0.00 5.36 427.32

6/7/2016 449.40 0.00

0.00 15.91

0.00 15.83
449.40

449.40 0.00 14.43 434.97

5/27/2015 449.40 0.00

432.68 0.00

15.09 434.31

11/21/2016

449.40 0.00

3.58
426.57

432.68 0.00 5.11 427.57
7/28/2015

3/8/2016 432.68 0.00 5.10 427.58

3/8/2016 449.40 0.00 15.13 434.27

6/7/2016 432.68

15.51 433.89

8/24/2015
9/21/2015

432.68 0.00 5.38

433.49

432.68 0.00 5.79 426.89

0.00 5.42 427.26
2/25/2015 432.68 0.00 5.59 427.09

0.00

12/9/2015 432.68 0.00 5.56 427.12

10/29/2015 432.68 0.00 6.01 426.67
11/18/2015

1/19/2015

11/21/2016 432.68 0.00 7.05 425.63

5.49 427.19

6/7/2017 449.40 0.00 15.24 434.16

433.93

449.40

6/7/2017

433.72
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Monitoring 
Well/Piezometer     

Identification

Corrected 
Groundwater 

Table Elevation   
(ft)

Gauging        
Date

LPH        
Thickness        

(ft)

Depth to     
Groundwater    

(ft)

Top of Casing 
Elevation        

(ft)

YMW-8

Casing:
0 to 7 feet

Screen:
7 to 22 feet

YMW-9

Casing:
0 to 2.5 feet

Screen:
2.5 to 17.5 feet

5.29 431.42

11/1/2017 446.91 0.00 14.43 432.48

11/1/2017 436.71 0.00 6.34 430.37

3/6/2018 446.91

3/6/2018

6/20/2018 446.91 0.00 12.80 434.11

6/20/2018

446.91 0.00

9/6/2017 446.91 0.00 14.28 432.63

3/9/2017 446.91 0.00 14.61 432.30

9/13/2016

436.71

1/19/2015 0.00 5.69

430.90

436.71 0.00

436.71 0.00 5.73

433.92

9/5/2018

13.61

3/9/2017 436.71

9/5/2018 446.91 0.00 12.99

9/13/2016 436.71 0.00

14.52 432.39

14.11 432.80

446.91 0.00

0.00 6.02

6.44

446.91

436.71

434.00

436.71

7/28/2015 436.71 0.00

3/24/2015 0.00 5.41 431.30

436.71

12/9/2015 446.91

0.00

436.71 0.001/12/2016

4.80 431.91

446.91 0.00 13.34 433.57
446.91 0.00 13.44

1/19/2015 0.00

0.00 5.81

8/24/2015 436.71 0.00 4.14 432.57

12/9/2015

13.86

9/21/2015 446.91 0.00 13.85

431.02

13.34 433.57

446.91

5.99

430.77

436.71

446.91 0.00

0.00 6.23 430.48

14.03

2/25/2015

430.72

5/27/2015

433.06

9/21/2015 436.71 0.00 6.17 430.54

5/27/2015 436.71
6/22/2015

5.94

10/29/2015

430.27

436.71 0.00 5.88 430.83

0.00 5.86 430.85

430.98

2/25/2015 0.00 5.93

13.56 433.35

3/24/2015

432.88

0.00 14.07 432.84

436.71 0.00

5.04

8/24/2015 446.91 0.00

430.58

9/6/2017 436.71 0.00 6.42 430.29

11/18/2015

431.67

436.71 0.00 6.13

433.30

0.00 12.91

11/21/2016 446.91 0.00 14.39 432.52

11/21/2016 436.71 0.00 6.50 430.21

4/20/2015 436.71 0.00

4/20/2015

0.00

6/7/2016 436.71 0.00 5.93 430.78

3/8/2016 446.91 0.00 13.05 433.86

3/8/2016 431.28

6/7/2016 446.91 0.00 13.52 433.39

432.97
11/18/2015 446.91 0.00

6/22/2015

446.91

430.69

1/12/2016 446.91 0.00 13.57 433.34
0.00 13.94

13.55 433.36

430.78

433.47

10/29/2015 446.91

433.05

7/28/2015

6/7/2017 446.91 0.00 14.07 432.84

6/7/2017 436.71 0.00 6.13 430.58

436.71 0.00 5.43
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Monitoring 
Well/Piezometer     

Identification

Corrected 
Groundwater 

Table Elevation   
(ft)

Gauging        
Date

LPH        
Thickness        

(ft)

Depth to     
Groundwater    

(ft)

Top of Casing 
Elevation        

(ft)

YP-1

Casing:
0 to 8 feet

Screen:
8 to 13 feet

YP-2

Casing:
0 to 7 feet

Screen:
7 to 12 feet

6/21/2018 440.41 0.00 9.14 431.27

6/21/2018 438.35 0.00 8.13 430.22

3/7/2018 440.41 0.00 9.41 431.00

3/7/2018 438.35 0.00 8.12 430.23

11/2/2017

440.41

11/2/2017 438.35 0.00 8.08 430.27

9/7/2017 440.41 0.00 9.29 431.12

9/7/2017 438.35 0.00 8.10 430.25

0.00 9.39 431.02

3/10/2017 438.35 0.00 8.11 430.24

431.16

6/22/2015

0.00 8.17

7/28/2015 438.35 0.00 8.08 430.27
6/22/2015

440.41 0.00 9.32 431.09

9/6/2018 438.35 0.00 8.16 430.19

438.35 0.00 8.07

8.18 432.23

9/13/2016

12/9/2015
1/12/2016 438.35

430.28

4/20/2015

438.351/19/2015 0.00 8.27

9/21/2015

9/21/2015 440.41 0.00 9.20

0.00 8.13 430.22
0.00

438.35

430.37

440.41 0.00 9.18 431.23

3/24/2015

1/19/2015 440.41

0.00

440.41 0.00

440.41 0.00 9.26 431.15
9.25 431.16

9.23 431.18

9.30 431.11

431.07

10/29/2015

8.79 431.62

440.41 0.00

7/28/2015

12/9/2015

431.21

440.41

8.96 431.45
11/18/2015

0.00 9.14

4/20/2015

0.00

0.00 9.17 431.24

0.00 9.25

0.00 9.34

430.44
11/18/2015 438.35 0.00 8.36 429.99

8.28

430.30
8.01 430.34

2/25/2015 438.35 0.00

8.99 431.428/24/2015 440.41

2/25/2015 440.41 0.00

438.35

438.35 0.00 7.98

431.271/12/2016
3/8/2016 440.41 0.00 9.24 431.17

0.00

440.41 0.009/13/2016

9/6/2018 440.41 0.00 9.01 431.40

438.35 0.00

8.09 430.26
3/24/2015 438.35 0.00 8.05

430.08

438.35

3/10/2017 440.41

8.36 429.99

3/8/2016 438.35 0.00 8.15 430.20
6/7/2016 438.35

10/29/2015 438.35 0.00 7.91

0.00

8.25 430.10
430.18

8/24/2015

5/27/2015 438.35 0.00

5/27/2015 440.41

6/7/2016 440.41 0.00 9.14

440.41 0.00

11/21/2016 440.41 0.00

8.07 430.28

11/21/2016 438.35 0.00 8.11 430.24

430.07

431.27

440.41

9.25 431.16

6/8/2017 440.41 0.00 9.34 431.07

6/8/2017 438.35 0.00 8.23 430.12
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Monitoring 
Well/Piezometer     

Identification

Corrected 
Groundwater 

Table Elevation   
(ft)

Gauging        
Date

LPH        
Thickness        

(ft)

Depth to     
Groundwater    

(ft)

Top of Casing 
Elevation        

(ft)

YP-3

Casing:
0 to 5.5 feet

Screen:
5.5 to 10.5 feet

YP-4

Casing:
0 to 8 feet

Screen:
8 to 13 feet

6/21/2018 436.51 0.00 4.62 431.89

6/21/2018 441.83 0.00 8.48 433.35
3/7/2018 441.83 0.00 9.23 432.60

3/7/2018 436.51 0.00 4.95 431.56

0.00 9.82 432.01

11/2/2017 436.51 0.00 5.94 430.57

3/10/2017 441.83

9/7/2017 436.51 0.00 5.16 431.35

9/7/2017 441.83 0.00 9.72

8.78 433.05

433.56

436.51 0.00

5.19 431.32

441.83

431.66

431.75

9/6/2018 441.83 0.00

1/12/2016 436.51 0.00

8/24/2015 441.83 0.00

4.93 431.58

1/12/2016 441.83 0.00
12/9/2015 441.83

11/18/2015

9/13/2016 436.51 0.00 5.32 431.19

9/13/2016 441.83 0.00 9.53 432.30

0.00

6/22/2015 436.51 0.00 4.75 431.76

433.58
4/20/2015

4.76

1/19/2015

0.00 9.28

441.83
0.00 9.32

3/24/2015 441.83 0.00 8.25

0.00

9/6/2018 436.51

11/2/2017 441.83

9.91 431.92

8.74 433.09

6/22/2015 441.83

8.61 433.22

2/25/2015

3/10/2017 436.51 0.00 5.62 430.89

441.83
1/19/2015 0.00 9.13

9/21/2015 436.51 0.00

436.51

3/8/2016 436.51 0.00 4.74 431.77

4/20/2015 436.51

2/25/2015 436.51 0.00 5.01 431.50
3/24/2015 436.51 0.00 4.85

5/27/2015 436.51
430.84

7/28/2015 436.51 0.00 5.08 431.43
8/24/2015 436.51 0.00 5.11 431.40

5.40 431.11
12/9/2015 436.51 0.00 5.27 431.24

0.00 5.09 431.42

0.00 4.88 431.63

0.00 5.47 431.04

8.27

432.55

9/21/2015 441.83 0.00 9.31 432.52

441.83 0.00 9.07 432.76

7/28/2015

10/29/2015 441.83 0.00

0.00

432.65

0.00 9.31 432.52
0.00

432.87
5/27/2015

432.11

0.00 5.02

11/18/2015 441.83 0.00 9.41

441.83 0.00

432.42
9.11 432.72

432.51

8.96

6/7/2016 436.51 431.49

9.02 432.81

9.18

432.70

10/29/2015 436.51

0.00 5.67

11/21/2016 436.51 0.00 6.65 429.86

11/21/2016 441.83 0.00 9.74 432.09

6/7/2016 441.83 0.00
3/8/2016 441.83 0.00 8.54 433.29

6/8/2017 441.83

6/8/2017 436.51 0.00 5.21 431.30
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Monitoring 
Well/Piezometer     

Identification

Corrected 
Groundwater 

Table Elevation   
(ft)

Gauging        
Date

LPH        
Thickness        

(ft)

Depth to     
Groundwater    

(ft)

Top of Casing 
Elevation        

(ft)

YP-5

Casing:
0 to 5 feet

Screen:
5 to 10 feet

Notes:
ft = feet
LPH = Liquid Phase Hydrocarbons
NM = Not Monitored (Well not accessible)

6/21/2018 433.65 0.00 3.93 429.72
3/7/2018 433.65 0.00 3.84 429.81

11/2/2017 433.65

9/13/2016 433.65

0.00 4.33 429.32
9/7/2017 433.65 0.00 3.31 430.34

9/6/2018 433.65 0.00 4.01 429.64

4.49 429.16
7/28/2015
8/24/2015

0.00
4.21 429.44

0.00

0.00 4.33 429.32

4.69 428.96

433.65
433.65 0.00 3.68 429.97

5.48 428.17

9/21/2015

1/12/2016 433.65 0.00

429.60

6/22/2015 433.65

1/19/2015 0.00

4.02 429.63
12/9/2015

0.00

433.65

3/8/2016 433.65 0.00 3.97 429.68

0.00 4.12 429.53

5/27/2015
4/20/2015 433.65 0.00 4.05

433.65

3/24/2015 433.65 3.90 429.75

5.50 428.15433.65
5.79 427.86

433.65 0.00 3.88 429.77

10/29/2015 433.65 0.00 4.02 429.63
11/18/2015 433.65 0.00

0.00

2/25/2015 433.65

4.37 429.28

6/7/2016 433.65 0.00 4.31 429.34

0.00

3/10/2017 4.18 429.47
6/8/2017 433.65 0.00 4.31 429.34

433.65 0.00
11/21/2016 433.65 0.00
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Date

1/19/2015
2/24/2015
3/23/2015
4/27/2015
5/27/2015
6/29/2015
7/28/2015
8/24/2015
9/30/2015

10/29/2015
11/23/2015
12/10/2015
1/26/2016
2/9/2016

3/23/2016
4/6/2016

5/17/2016
6/8/2016

7/20/2016
8/25/2016
9/15/2016

10/18/2016
11/23/2016
12/28/2016
1/11/2017
1/17/2017
1/25/2017
2/7/2017

2/21/2017
3/1/2017

3/10/2017
3/23/2017
4/4/2017

4/19/2017
5/25/2017
6/1/2017
6/8/2017

6/21/2017
6/29/2017
7/11/2017
7/20/2017
7/28/2017
8/10/2017
8/18/2017
9/8/2017

9/18/2017

Yakona Road Curb Inlet

Breathing Zone 
Readings              

(ppm)
0.0

0.0
0.0 0.0

0.0
0.0

Location                     
(Corresponds with Site Plan)

Below Grade  
Readings             

(ppm)

0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0

0.00.0

0.6
0.0

0.0 0.0

0.0 0.0

0.0

0.0 0.0

0.0
0.0

0.0
0.0

0.0

0.0 0.0

0.0 0.0

0.0

0.0

0.0

0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0

0.0 0.0

0.0

0.0

0.0

0.0 0.1

0.0

0.0 0.0

0.0

0.0 0.0

0.0

0.0

0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0

0.0

0.0 0.0

0.0 0.0

0.0

0.0 0.0

0.0 0.0

0.0 0.0
0.0

0.0

0.0 0.0

0.0
0.0
0.0
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Date
Breathing Zone 

Readings              
(ppm)

Location                     
(Corresponds with Site Plan)

Below Grade  
Readings             

(ppm)
10/3/2017

10/17/2017
10/27/2017
11/2/2017
11/9/2017

11/20/2017
11/28/2017
12/8/2017
1/4/2018

1/11/2018
1/22/2018
1/30/2018
2/7/2018

2/14/2018
2/21/2018
2/28/2018
3/7/2018

3/14/2018
3/21/2018
3/29/2018
4/3/2018

4/11/2018
4/18/2018
4/26/2018
5/2/2018
5/9/2018

5/15/2018
5/23/2018
5/31/2018
6/6/2018

6/13/2018
6/21/2018
6/28/2018
7/3/2018

7/12/2018
7/18/2018
8/1/2018
8/8/2018

8/15/2018
8/22/2018
8/29/2018
9/6/2018

9/12/2018
9/19/2018
9/25/2018

Yakona Road Curb Inlet 
(continued)

0.0 0.0
0.0 0.0
0.0 0.0

0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0
0.0 0.0
0.0 0.0

0.0

0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0

0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0

0.0
0.0
0.0

0.0

0.0

0.0

0.0
0.0

0.0 0.0

0.0

0.0 0.0

0.0
0.0

0.0 0.0

0.0
0.0

0.0 0.0

0.0

0.0
0.0

0.0

0.0 0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0

0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0



TABLE 3
MONTHLY PID SCREENING RESULTS SUMMARY

Ridgely Manor Park
Towson, MD

Case No. 1991-2100-BA

Page 3 of 12

Date
Breathing Zone 

Readings              
(ppm)

Location                     
(Corresponds with Site Plan)

Below Grade  
Readings             

(ppm)
1/19/2015
2/24/2015
3/23/2015
4/27/2015
5/27/2015
6/29/2015
7/28/2015
8/24/2015
9/30/2015

10/29/2015
11/23/2015
12/10/2015
1/26/2016
2/9/2016

3/23/2016
4/6/2016

5/17/2016
6/8/2016

7/20/2016
8/25/2016
9/15/2016

10/18/2016
11/23/2016
12/28/2016
1/11/2017
1/17/2017
1/25/2017
2/7/2017

2/21/2017
3/1/2017

3/10/2017
3/23/2017
4/4/2017

4/19/2017
5/25/2017
6/1/2017
6/8/2017

6/21/2017
6/29/2017
7/11/2017
7/20/2017
7/28/2017
8/10/2017
8/18/2017
9/8/2017

9/18/2017

Manhole 3

0.0

0.0

0.0

0.0
0.0

0.0 0.6

0.0

0.00.0
0.0

0.0

0.0

0.0

0.8
0.0 0.0

0.0 0.0

0.0

0.0 0.0

0.10.0

0.00.0
0.0

0.7

0.0 0.2

0.0

0.4

0.0

0.0 0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

2.2

0.0 0.0

0.0 0.2

0.0

0.0

0.0 0.0

0.40.0

0.0

0.0

0.0

0.0 0.0

0.0
0.0
0.0

0.0 0.0

0.0 0.0

0.0

0.0 0.0

0.0

0.0 0.0

0.0 0.0

0.0
0.0 0.0

0.0

0.0 0.0

0.0 0.0

0.0

0.0 0.0

0.0 0.0
0.0 0.0

0.0

2.4

0.0

0.0



TABLE 3
MONTHLY PID SCREENING RESULTS SUMMARY

Ridgely Manor Park
Towson, MD

Case No. 1991-2100-BA

Page 4 of 12

Date
Breathing Zone 

Readings              
(ppm)

Location                     
(Corresponds with Site Plan)

Below Grade  
Readings             

(ppm)
10/3/2017

10/17/2017
10/27/2017
11/2/2017
11/9/2017

11/20/2017
11/28/2017
12/8/2017
1/4/2018

1/11/2018
1/22/2018
1/30/2018
2/7/2018

2/14/2018
2/21/2018
2/28/2018
3/7/2018

3/14/2018
3/21/2018
3/29/2018
4/3/2018

4/11/2018
4/18/2018
4/26/2018
5/2/2018
5/9/2018

5/15/2018
5/23/2018
5/31/2018
6/6/2018

6/13/2018
6/21/2018
6/28/2018
7/3/2018

7/12/2018
7/18/2018
8/1/2018
8/8/2018

8/15/2018
8/22/2018
8/29/2018
9/6/2018

9/12/2018
9/19/2018
9/25/2018

Manhole 3 (continued)

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0

0.0 0.0
0.0 0.0

0.0
0.0

0.0 0.0

0.0

0.0 0.0

0.0

0.0 0.0

0.0
0.0

0.0 0.0

0.0
0.0

0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0

0.0 0.0

0.0
0.0 0.0

0.0

0.0

0.0

0.0

0.0 0.0
0.0 0.0

0.0
0.0

0.0
0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0

0.0 0.0

0.0 0.0
0.0 0.0



TABLE 3
MONTHLY PID SCREENING RESULTS SUMMARY

Ridgely Manor Park
Towson, MD

Case No. 1991-2100-BA

Page 5 of 12

Date
Breathing Zone 

Readings              
(ppm)

Location                     
(Corresponds with Site Plan)

Below Grade  
Readings             

(ppm)
1/19/2015
2/24/2015
3/23/2015
4/27/2015
5/27/2015
6/29/2015
7/28/2015
8/24/2015
9/30/2015

10/29/2015
11/23/2015
12/10/2015
1/26/2016
2/9/2016

3/23/2016
4/6/2016

5/17/2016
6/8/2016

7/20/2016
8/25/2016
9/15/2016

10/18/2016
11/23/2016
12/28/2016
1/11/2017
1/17/2017
1/25/2017
2/7/2017

2/21/2017
3/1/2017

3/10/2017
3/23/2017
4/4/2017

4/19/2017
5/25/2017
6/1/2017
6/8/2017

6/21/2017
6/29/2017
7/11/2017
7/20/2017
7/28/2017
8/10/2017
8/18/2017
9/8/2017

9/18/2017

Manhole 21

0.0 36.1

61.3

3.3
0.0

0.0 115.0

0.0 1.6

0.7

0.0 2.6

0.0 4.3

0.0

0.0

1.7

1.2
5.0

1.6

0.0

1.0

0.0
0.0

0.0 20.8

0.0

0.0

0.0

0.0

2.0

2.6

23.0

0.0 7.9

1.9

0.0

26.7

0.0

0.0 7.0

0.0 1.1

0.0 2.4

0.0 75.2

0.1
3.2

21.3

71.0

5.8
0.0

1.6

0.0

0.0

0.0

25.9

0.0 20.4
0.0 27.2

0.4

0.0

0.2

0.0

0.0

0.0

0.0

0.0 2.9

0.0 1.9

81.9

0.0 41.6
0.0

270.4

0.0

0.0

0.0 2.6
0.0

0.0 83.1

0.0

0.0

0.0 59.7

58.7

20.1

0.0



TABLE 3
MONTHLY PID SCREENING RESULTS SUMMARY

Ridgely Manor Park
Towson, MD

Case No. 1991-2100-BA

Page 6 of 12

Date
Breathing Zone 

Readings              
(ppm)

Location                     
(Corresponds with Site Plan)

Below Grade  
Readings             

(ppm)
10/3/2017

10/17/2017
10/27/2017
11/2/2017
11/9/2017

11/20/2017
11/28/2017
12/8/2017
1/4/2018

1/11/2018
1/22/2018
1/30/2018
2/7/2018

2/14/2018
2/21/2018
2/28/2018
3/7/2018

3/14/2018
3/21/2018
3/29/2018
4/3/2018

4/11/2018
4/18/2018
4/26/2018
5/2/2018
5/9/2018

5/15/2018
5/23/2018
5/31/2018
6/6/2018

6/13/2018
6/21/2018
6/28/2018
7/3/2018

7/12/2018
7/18/2018
8/1/2018
8/8/2018

8/15/2018
8/22/2018
8/29/2018
9/6/2018

9/12/2018
9/19/2018
9/25/2018

Manhole 21 (continued)

0.0 37.1
0.0 29.7
0.0 21.7

24.9
0.0 20.3
0.0 30.7
0.0 20.4
0.0 30.8

0.0 28.4

0.0 5.8
0.0 29.6

0.0

13.2

0.0

0.0 0.2

0.0

0.0

3.8
0.0 1.1

9.4
0.0 3.1

0.0
0.0

0.0 4.4

0.0 19.2
0.0 31.5
0.0 0.2
0.0

0.0 14.6

0.0 1.8

0.0 36.2
0.0 39.6
0.0 29.7

0.0 4.6

0.5

29.6

0.0 2.2
0.0 7.9
0.0

0.0 1.8
0.0 3.4

0.0 168.3

0.0 6.8
0.0 28.7

0.0 38.4

0.0 8.2

0.0 4.1
0.0 2.2

4.1
31.8

0.0 0.9
0.0 2.8

0.0 1.5



TABLE 3
MONTHLY PID SCREENING RESULTS SUMMARY

Ridgely Manor Park
Towson, MD

Case No. 1991-2100-BA
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Date
Breathing Zone 

Readings              
(ppm)

Location                     
(Corresponds with Site Plan)

Below Grade  
Readings             

(ppm)
1/19/2015
2/24/2015
3/23/2015
4/27/2015
5/27/2015
6/29/2015
7/28/2015
8/24/2015
9/30/2015

10/29/2015
11/23/2015
12/10/2015
1/26/2016
2/9/2016

3/23/2016
4/6/2016

5/17/2016
6/8/2016

7/20/2016
8/25/2016
9/15/2016

10/18/2016
11/23/2016
12/28/2016
1/11/2017
1/17/2017
1/25/2017
2/7/2017

2/21/2017
3/1/2017

3/10/2017
3/23/2017
4/4/2017

4/19/2017
5/25/2017
6/1/2017
6/8/2017

6/21/2017
6/29/2017
7/11/2017
7/20/2017
7/28/2017
8/10/2017
8/18/2017
9/8/2017

9/18/2017

Manhole 22

525.0
0.0 105.7
0.0 210.8

0.0

0.0 0.4

0.5

0.0 17.7

6.0

0.0

2.1

6.1
0.0

0.0 37.4

0.0

0.1
30.0

0.0

44.2

28.5

0.0

0.0 3.8

0.0

0.0

0.0

30.8

0.0

0.0 2.3

0.0 0.0
0.0

0.0

40.1
0.0

0.0 0.0
0.0 0.0

0.0

0.0
0.0

0.0 3.1

0.0

0.0

1.9

1.9

0.0 23.7

754.6
0.0 79.8

82.6
0.0

54.2

39.2

63.6

52.0

0.0 32.1

0.0

0.0

0.0 0.4

0.0
0.0

0.0

0.0

48.0

0.0

0.0 27.4
0.0

0.0

3.9

0.0 0.0

0.0

0.0

0.0

0.0

0.0 3.8
0.0

0.0

0.2
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MONTHLY PID SCREENING RESULTS SUMMARY

Ridgely Manor Park
Towson, MD

Case No. 1991-2100-BA
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Date
Breathing Zone 

Readings              
(ppm)

Location                     
(Corresponds with Site Plan)

Below Grade  
Readings             

(ppm)
10/3/2017

10/17/2017
10/27/2017
11/2/2017
11/9/2017

11/20/2017
11/28/2017
12/8/2017
1/4/2018

1/11/2018
1/22/2018
1/30/2018
2/7/2018

2/14/2018
2/21/2018
2/28/2018
3/7/2018

3/14/2018
3/21/2018
3/29/2018
4/3/2018

4/11/2018
4/18/2018
4/26/2018
5/2/2018
5/9/2018

5/15/2018
5/23/2018
5/31/2018
6/6/2018

6/13/2018
6/21/2018
6/28/2018
7/3/2018

7/12/2018
7/18/2018
8/1/2018
8/8/2018

8/15/2018
8/22/2018
8/29/2018
9/6/2018

9/12/2018
9/19/2018
9/25/2018

Manhole 22 (continued)

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0

0.0
0.0
0.0

200.0

0.0

0.0

0.0

0.0 79.6

101.9
0.3

0.0

0.0

5.3
0.0

0.0
37.4

22.50.0

0.0

4.6

45.7

70.1

0.0

0.0 0.1
0.0

58.6

0.0 52.8
0.0 32.7

0.0

0.0 58.2

0.0 68.3
0.0 115.8

0.0 24.9
0.0 0.7

0.0 0.0
0.0 0.0
0.0 0.0

0.0

0.0 0.5

0.0 2.7
0.0 0.1

0.0 113.5
0.0 48.1
0.0 70.3

0.0
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MONTHLY PID SCREENING RESULTS SUMMARY

Ridgely Manor Park
Towson, MD

Case No. 1991-2100-BA

Page 9 of 12

Date
Breathing Zone 

Readings              
(ppm)

Location                     
(Corresponds with Site Plan)

Below Grade  
Readings             

(ppm)
1/19/2015
2/24/2015
3/23/2015
4/27/2015
5/27/2015
6/29/2015
7/28/2015
8/24/2015
9/30/2015

10/29/2015
11/23/2015
12/10/2015
1/26/2016
2/9/2016

3/23/2016
4/6/2016

5/17/2016
6/8/2016

7/20/2016
8/25/2016
9/15/2016

10/18/2016
11/23/2016
12/28/2016
1/11/2017
1/17/2017
1/25/2017
2/7/2017

2/21/2017
3/1/2017

3/10/2017
3/23/2017
4/4/2017

4/19/2017
5/25/2017
6/1/2017
6/8/2017

6/21/2017
6/29/2017
7/11/2017
7/20/2017
7/28/2017
8/10/2017
8/18/2017
9/8/2017

9/18/2017

Manhole 23

0.0 0.3

0.0 0.3

2.3

0.0

0.0 6.6
0.0 0.7

0.0 40.0

43.7

48.0
2.4

6.1

0.0

0.0

0.0

0.0 0.8

0.0 0.0
0.0

0.0

0.0 15.7

0.0

0.0 19.4
0.0 23.1

0.0
8.3

0.0 9.2

10.3

0.0 1.8

0.0

0.0

0.0 0.0
0.0

0.0

0.0 14.4

33.8

9.3

0.0

0.0

2.1
0.0

0.0

0.0 10.1

0.0 15.3

0.0 24.1

0.0

0.0 2.3

0.0 7.3

0.2

0.0 0.0

0.0 0.0

0.0

0.2
0.2

0.0
0.0

0.0 27.4

0.0 3.5

0.0

0.0 15.1

0.0 25.2

0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
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MONTHLY PID SCREENING RESULTS SUMMARY

Ridgely Manor Park
Towson, MD

Case No. 1991-2100-BA
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Date
Breathing Zone 

Readings              
(ppm)

Location                     
(Corresponds with Site Plan)

Below Grade  
Readings             

(ppm)
10/3/2017

10/17/2017
10/27/2017
11/2/2017
11/9/2017

11/20/2017
11/28/2017
12/8/2017
1/4/2018

1/11/2018
1/22/2018
1/30/2018
2/7/2018

2/14/2018
2/21/2018
2/28/2018
3/7/2018

3/14/2018
3/21/2018
3/29/2018
4/3/2018

4/11/2018
4/18/2018
4/26/2018
5/2/2018
5/9/2018

5/15/2018
5/23/2018
5/31/2018
6/6/2018

6/13/2018
6/21/2018
6/28/2018
7/3/2018

7/12/2018
7/18/2018
8/1/2018
8/8/2018

8/15/2018
8/22/2018
8/29/2018
9/6/2018

9/12/2018
9/19/2018
9/25/2018

Manhole 23 (continued)

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

12.6
0.0 9.5
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.9

0.0
0.0 13.1

0.0 4.0

0.0 102.8
0.0
0.0

0.0
0.0

0.0
8.1

0.0 21.4

7.8
0.1

20.1

0.0

0.0 1.9

0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.6

0.0 2.3
0.0

0.0 1.2
0.0 1.3

0.0 0.0

3.7

0.0

0.0

0.0 0.5

73.4
0.0 6.8
0.0

0.0 2.0

19.1
0.0 25.1

2.3

0.0 26.1

0.0

0.0 0.0

0.0

0.0 2.8

88.9

0.0 3.2

9.2

0.0 1.6

0.0 0.0
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Ridgely Manor Park
Towson, MD

Case No. 1991-2100-BA
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Date
Breathing Zone 

Readings              
(ppm)

Location                     
(Corresponds with Site Plan)

Below Grade  
Readings             

(ppm)
1/19/2015
2/24/2015
3/23/2015
4/27/2015
5/27/2015
6/29/2015
7/28/2015
8/24/2015
9/30/2015

10/29/2015
11/23/2015
12/10/2015
1/26/2016
2/9/2016

3/23/2016
4/6/2016

5/17/2016
6/8/2016

7/20/2016
8/25/2016
9/15/2016

10/18/2016
11/23/2016
12/28/2016
1/11/2017
1/17/2017
1/25/2017
2/7/2017

2/21/2017
3/1/2017

3/10/2017
3/23/2017
4/4/2017

4/19/2017
5/25/2017
6/1/2017
6/8/2017

6/21/2017
6/29/2017
7/11/2017
7/20/2017
7/28/2017
8/10/2017
8/18/2017
9/8/2017

9/18/2017

Manhole 24

0.0

0.0 0.0
0.0 1.6

0.0

0.0 0.0

0.0 0.2

0.0

0.0

0.0

0.0

0.0 11.5

0.0 38.2
0.0 0.5

0.0 24.9

0.0 23.1
0.0 10.6

0.0 11.5

0.0

42.1

1.5

0.5

0.0

0.0 0.0
0.0 0.0

0.0

0.0 0.0
0.0 0.0

24.3

0.0

0.0

0.0

1.8

0.0 0.0

0.0

0.0 71.0

0.0 1.0
0.0 10.6

83.0
5.1

63.2

0.0 0.0

0.0 75.1
0.0 0.0
0.0

19.9
0.0

0.3

26.5

0.0

0.0 0.0
0.0 0.0

0.0

0.0 0.0

0.0

0.0

0.0 29.0

0.0

2.1

0.0

0.0

0.0 0.0

10.2

0.0

0.0 2.4
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MONTHLY PID SCREENING RESULTS SUMMARY

Ridgely Manor Park
Towson, MD

Case No. 1991-2100-BA
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Date
Breathing Zone 

Readings              
(ppm)

Location                     
(Corresponds with Site Plan)

Below Grade  
Readings             

(ppm)
10/3/2017

10/17/2017
10/27/2017
11/2/2017
11/9/2017

11/20/2017
11/28/2017
12/8/2017
1/4/2018

1/11/2018
1/22/2018
1/30/2018
2/7/2018

2/14/2018
2/21/2018
2/28/2018
3/7/2018

3/14/2018
3/21/2018
3/29/2018
4/3/2018

4/11/2018
4/18/2018
4/26/2018
5/2/2018
5/9/2018

5/15/2018
5/23/2018
5/31/2018
6/6/2018

6/13/2018
6/21/2018
6/28/2018
7/3/2018

7/12/2018
7/18/2018
8/1/2018
8/8/2018

8/15/2018
8/22/2018
8/29/2018
9/6/2018

9/12/2018
9/19/2018
9/25/2018

Notes: PID = Photoionization Detector

0.0 0.0
0.0 0.0

Manhole 24 (continued)

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.3
0.0 0.4
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0

0.0
0.0
0.0

28.7
12.6
1.9

0.0 5.1

0.0 37.1

0.0

16.8

6.4
0.0 18.2

0.0
0.0

55.2

0.0 0.7

0.0 30.6
0.0 37.6
0.0 0.0

0.0

ppm = parts per million

0.0
0.0 40.7

17.6

9.2
29.7

2.1

0.0

0.0 0.0

0.0
0.0

2.1
5.7

0.0 0.0

0.0 2.8
0.0

15.9

0.0 40.8
0.0

0.0 0.0

0.0 0.2
0.0 0.0
0.0 0.0

0.0 1.0



TABLE 4
GROUNDWATER TREATMENT SYSTEM

 DISCHARGE SUMMARY
Ridgely Manor Park

Towson, MD
Case No. 1991-2100-BA

NPDES Permit # MDG915958

Page 1 of 1

Month Year Monthly Discharge Volume        
(gallons)

Cumulative Discharge Volume     
(gallons)

January 2015 51,520 51,520
February 2015 41,600 93,120
March 2015 31,090 124,210
April 2015 18,940 143,150
May 2015 23,180 166,330
June 2015 36,940 203,270
July 2015 24,170 227,440

August 2015 29,460 256,900
September 2015 24,570 281,470

October 2015 18,540 300,010
November 2015 27,850 327,860
December 2015 45,180 373,040

January 2016 35,570 408,610
February 2016 33,300 441,910
March 2016 38,030 479,940
April 2016 54,020 533,960
May 2016 75,280 609,240
June 2016 54,560 663,800
July 2016 37,250 701,050

August 2016 32,410 733,460
September 2016 39,190 772,650

October 2016 34,620 807,270
November 2016 42,680 849,950
December 2016 45,380 895,330

January 2017 57,450 952,780
February 2017 30,100 982,880
March 2017 35,940 1,018,820
April 2017 32,050 1,050,870
May 2017 50,660 1,101,530
June 2017 48,510 1,150,040
July 2017 67,450 1,217,490

August 2017 41,410 1,258,900
September 2017 52,870 1,311,770

October 2017 47,560 1,359,330
November 2017 35,300 1,394,630
December 2017 38,470 1,433,100

January 2018 51,060 1,484,160
February 2018 29,770 1,513,930
March 2018 41,760 1,555,690
April 2018 37,050 1,592,740
May 2018 37,120 1,629,860
June 2018 36,080 1,665,940
July 2018 32,020 1,697,960

August 2018 43,500 1,741,460
September 2018 44,960 1,786,420
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Groundwater 
Treatment System 

Sample Identification

Groundwater 
Treatment System 

Sample Date

Benzene        
(µg/L)

Toluene        
(µg/L)

Ethylbenzene 
(µg/L)

Xylenes (Total)  
(µg/L)

Total BTEX 
(µg/L)

MTBE         
(µg/L)

TPH-GRO 
(mg/L)

TPH-DRO 
(mg/L)

Total TPH 
(mg/L)

Naphthalene 
(µg/L)

INN 1/19/2015 1.1 7.7 77.6 107 193.4 11.8 1.42 0.898 2.318 49.3
EFF 1/19/2015 ND ND ND ND ND 2.7 ND ND ND ND

INN 1/26/2015 0.48 (J) 4.4 35.2 68.7 108.78 (J) ND 0.973 0.454 1.427 35.1
EFF 1/26/2015 0.26 (J) 2.3 15.7 38.5 56.76 (J) 6.8 0.418 0.267 0.685 12.3

INN 2/4/2015 1.2 10.9 96.1 173 281.2 12.4 1.70 1.21 2.91 60.1
EFF 2/4/2015 ND 0.74 (J) 1.6 16.0 18.34 (J) 7.0 ND ND ND 0.84 (J)

INN 2/20/2015 0.90 8.7 81.5 167 258.10 14.5 1.79 0.826 2.616 62.5
EFF 2/20/2015 ND ND ND ND ND ND ND ND ND ND

INN 3/3/2015 0.77 8.6 71.1 152 232.47 10.9 1.51 0.573 2.083 47.3
EFF 3/3/2015 ND ND ND ND ND 0.88 (J) ND ND ND ND

INF 3/30/2015 1.6 15.3 100 352 468.9 11.5 2.33 0.779 3.109 51.3
EFF 3/30/2015 ND ND ND ND ND 0.97 (J) ND ND ND ND

INF 4/7/2015 1.9 16.7 143 439 600.6 12.5 3.52 0.870 4.390 94.1
EFF 4/7/2015 ND ND ND ND ND 0.59 (J) ND ND ND ND

INF 4/27/2015 1.7 ND ND ND 1.7 ND 2.51 1.24 3.75 79.7
EFF 4/27/2015 ND ND ND ND ND 0.41 (J) ND ND ND ND

INN 5/4/2015 1.4 15.3 117 340 473.7 11.9 2.02 0.873 2.893 76.6
EFF 5/4/2015 ND ND ND ND ND 1.0 ND 0.192 0.192 ND

INF 5/18/2015 1.7 20.9 141 417 580.6 12.8 3.58 1.17 4.75 71.3
EFF 5/18/2015 ND ND ND 0.37 (J) 0.37 (J) 2.2 ND ND ND ND

INF 6/2/2015 0.83 8.7 75.3 250 334.83 6.2 1.45 0.461 1.911 38.2
EFF 6/2/2015 ND ND ND ND ND 1.5 ND 0.114 0.114 ND

INF 6/23/2015 1.6 14.7 116 343 475.3 ND 1.45 0.937 2.387 69.3
EFF 6/23/2015 ND ND ND ND ND 2.3 ND ND ND ND

5 NL NL NL 100 NL NL NL 15 NLNPDES Permit Limits*

NPDES Permit # MDG915958

SAMPLING RESULTS SUMMARY

Table 5
GROUNDWATER TREATMENT SYSTEM

Ridgely Manor Park
Towson, MD

Case # 1991-2100-BA
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Groundwater 
Treatment System 

Sample Identification

Groundwater 
Treatment System 

Sample Date

Benzene        
(µg/L)

Toluene        
(µg/L)

Ethylbenzene 
(µg/L)

Xylenes (Total)  
(µg/L)

Total BTEX 
(µg/L)

MTBE         
(µg/L)

TPH-GRO 
(mg/L)

TPH-DRO 
(mg/L)

Total TPH 
(mg/L)

Naphthalene 
(µg/L)

NPDES Permit # MDG915958

SAMPLING RESULTS SUMMARY

Table 5
GROUNDWATER TREATMENT SYSTEM

Ridgely Manor Park
Towson, MD

Case # 1991-2100-BA

INN 7/6/2015 1.7 13.1 109 355 478.8 11.6 2.20 1.02 3.22 67.4
EFF 7/6/2015 ND ND ND 0.27 (J) 0.27 (J) 3.8 ND 0.212 0.212 ND

INF 7/21/2015 1.4 10.4 81.4 278 371.2 7.0 2.03 0.943 2.973 58.7
EFF 7/21/2015 ND ND ND ND ND 1.1 ND ND ND ND

INN 8/3/2015 2.3 17.7 125 430 575.0 12.4 3.08 0.812 3.892 72.9
EFF 8/3/2015 ND ND ND ND ND 3.0 ND ND ND ND

INF 8/20/2015 1.1 5.9 22.4 81.3 110.7 5.3 0.476 0.206 0.682 3.6 (J)
EFF 8/20/2015 ND ND ND ND ND 2.5 ND 0.239 0.239 ND

INF 9/9/2015 3.1 25.5 144 446 618.6 11.2 3.15 1.27 4.42 50.8
EFF 9/9/2015 ND ND ND ND ND 2.4 ND 0.448 0.448 ND

INN 9/22/2015 2.6 14.4 93.4 272 382.4 8.5 3.16 0.971 4.131 65.8
EFF 9/22/2015 ND ND ND ND ND 2.6 ND 0.0953 0.0953 ND

INF 10/7/2015 3.1 14.7 105 298 420.8 10.3 2.09 0.290 2.380 58.1
EFF 10/7/2015 ND ND ND ND ND 2.1 ND 0.0987 0.0987 ND

INF 10/13/2015 2.8 11.7 88.8 263 366.3 10.2 2.82 1.40 4.22 48.0
EFF 10/13/2015 ND ND ND ND ND 1.9 ND 0.105 0.105 ND

INN 11/10/2015 2.0 9.1 71.9 177 260.0 ND 1.98 0.807 2.787 35.7
EFF 11/10/2015 ND ND ND ND ND 1.7 ND ND ND ND

INF 12/2/2015 1.9 4.3 48.7 106 160.9 7.3 1.02 0.502 1.522 39.7
EFF 12/2/2015 ND ND ND ND ND 3.8 ND ND ND ND

INF 12/16/2015 1.8 5.0 57.4 111 175.2 7.6 1.17 0.527 1.697 51.0
EFF 12/16/2015 ND ND ND ND ND 1.0 ND ND ND ND

INF 1/6/2016 2.4 7.0 86.8 144 240.2 7.2 1.90 0.627 2.527 41.2
EFF 1/6/2016 ND ND ND ND ND 3.4 ND ND ND ND

5 NL NL NL 100 NL NL NL 15 NLNPDES Permit Limits*
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Groundwater 
Treatment System 

Sample Identification

Groundwater 
Treatment System 

Sample Date

Benzene        
(µg/L)

Toluene        
(µg/L)

Ethylbenzene 
(µg/L)

Xylenes (Total)  
(µg/L)

Total BTEX 
(µg/L)

MTBE         
(µg/L)

TPH-GRO 
(mg/L)

TPH-DRO 
(mg/L)

Total TPH 
(mg/L)

Naphthalene 
(µg/L)

NPDES Permit # MDG915958

SAMPLING RESULTS SUMMARY

Table 5
GROUNDWATER TREATMENT SYSTEM

Ridgely Manor Park
Towson, MD

Case # 1991-2100-BA

INN 1/12/2016 1.2 3.7 36.5 83.2 124.6 5.4 1.31 0.376 1.686 21.0
EFF 1/12/2016 ND ND ND ND ND 3.1 ND ND ND ND

INF 2/3/2016 0.86 3.3 26.6 66.1 96.86 3.2 0.668 0.340 1.008 17.5
EFF 2/3/2016 ND ND ND ND ND 2.0 ND ND ND ND

INF 2/9/2016 2.6 11.8 96.2 219 329.6 7.1 1.79 0.665 2.455 49.6
EFF 2/9/2016 ND ND ND ND ND 2.1 ND 0.0850 0.0850 ND

INF 3/3/2016 3.1 12.2 112 367 494.3 7.6 2.71 0.717 3.427 68.5
EFF 3/3/2016 ND ND ND ND ND 5.3 ND ND ND ND

INF 3/9/2016 3.1 14.1 125 377 519.2 6.6 3.03 0.665 3.695 76.7
EFF 3/9/2016 ND ND ND 0.78 (J) 0.78 (J) 6.2 ND ND ND ND

INN 4/6/2016 4.6 35.1 156 505 700.7 7.3 3.78 0.947 4.727 75.3
EFF 4/6/2016 ND 0.32 (J) 0.75 (J) 2.3 3.37 (J) 2.4 ND ND ND ND

INF 4/12/2016 4.3 29.0 109 439 581.3 7.4 2.83 0.994 3.824 74.9
EFF 4/12/2016 ND 0.17 (J) 0.41 (J) 1.4 1.98 (J) 1.4 ND ND ND ND

INN 5/4/2016 2.7 23.1 123 358 506.8 5.0 2.43 0.656 3.086 63.2
EFF 5/4/2016 ND 0.40 (J) 0.94 (J) 3.6 4.94 (J) 3.7 ND ND ND ND

INN 5/12/2016 3.8 29.2 166 388 587.0 7.4 3.28 1.40 4.68 76.1
EFF 5/12/2016 0.22 (J) 0.58 (J) 1.2 3.1 5.1 (J) 5.8 ND 0.269 0.269 ND

INN 6/8/2016 4.6 33.2 187 466 690.8 7.3 3.24 0.777 4.017 86.0
EFF 6/8/2016 0.50 1.4 3.5 10.4 15.80 7.2 0.226 ND 0.226 ND

INN 6/14/2016 4.9 30.1 164 422 621.0 7.2 2.94 0.822 3.762 74.4
EFF 6/14/2016 0.83 3.0 8.1 20.5 32.43 4.9 0.316 ND 0.316 ND

INN 7/7/2016 3.9 22.1 144 353 523.0 ND 2.64 1.11 3.75 73.8
EFF 7/7/2016 ND ND ND ND ND ND ND ND ND ND

5 NL NL NL 100 NL NL NL 15 NLNPDES Permit Limits*
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Groundwater 
Treatment System 

Sample Identification

Groundwater 
Treatment System 

Sample Date

Benzene        
(µg/L)

Toluene        
(µg/L)

Ethylbenzene 
(µg/L)

Xylenes (Total)  
(µg/L)

Total BTEX 
(µg/L)

MTBE         
(µg/L)

TPH-GRO 
(mg/L)

TPH-DRO 
(mg/L)

Total TPH 
(mg/L)

Naphthalene 
(µg/L)

NPDES Permit # MDG915958

SAMPLING RESULTS SUMMARY

Table 5
GROUNDWATER TREATMENT SYSTEM

Ridgely Manor Park
Towson, MD

Case # 1991-2100-BA

INN 7/12/2016 2.2 11.6 68.8 203 285.6 3.5 1.66 0.957 2.617 42.9
EFF 7/12/2016 ND ND ND ND ND ND ND ND ND ND

INN 8/3/2016 3.0 7.0 36.3 147 193.3 4.7 1.28 0.810 2.090 41.4
EFF 8/3/2016 ND ND ND ND ND ND ND ND ND ND

INN 8/17/2016 3.5 12.4 81.5 273 370.4 5.2 2.10 0.792 2.892 63.1
EFF 8/17/2016 ND ND ND ND 0.00 0.70 (J) ND ND ND ND

INN 9/8/2016 4.3 10.2 88.9 263 366.4 5.6 2.26 0.802 3.062 61.0
EFF 9/8/2016 ND ND 0.36 (J) 0.40 (J) 0.76 (J) 1.4 ND ND ND ND

INN 9/14/2016 3.8 8.4 84.9 218 315.1 4.7 1.92 1.06 2.980 58.2
EFF 9/14/2016 ND ND 0.30 (J) 0.59 (J) 0.89 (J) 0.84 ND ND ND ND

INN 10/12/2016 4.4 5.0 15.4 79.2 104.0 5.4 1.24 0.704 1.94 6.1
EFF 10/12/2016 ND ND ND ND ND 1.4 ND ND ND ND

INN 10/18/2016 4.9 6.8 46.0 177 234.7 4.9 2.72 1.06 3.78 53.7
EFF 10/18/2016 ND ND 0.36 (J) 0.50 (J) 0.86 (J) 1.80 ND ND ND ND

INN 11/3/2016 6.7 7.4 61.0 164 239.1 4.4 2.89 1.01 3.90 65.3
EFF 11/3/2016 ND ND 0.35 (J) ND 0.35 (J) 1.70 ND ND ND ND

INN 11/8/2016 7.5 8.1 28.3 193 236.9 4.1 3.75 1.36 5.11 83.1
EFF 11/8/2016 ND ND ND ND ND 1.40 ND ND ND ND

INN 12/7/2016 2.2 1.4 10.4 23.9 37.9 3.5 0.971 0.329 1.300 8.3
EFF 12/7/2016 ND ND ND ND ND 3.10 ND ND ND ND

INN 12/15/2016 2.9 2.3 24.2 26.7 56.1 4.3 ND 0.486 0.486 18.2
EFF 12/15/2016 ND ND ND ND ND 2.3 ND ND ND ND

INN 1/4/2017 2.7 5.3 26.6 34.7 69.3 4.7 1.12 0.46 1.58 13.8
EFF 1/4/2017 ND ND ND ND ND 1.40 ND ND ND ND

5 NL NL NL 100 NL NL NL 15 NLNPDES Permit Limits*
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Groundwater 
Treatment System 

Sample Identification

Groundwater 
Treatment System 

Sample Date

Benzene        
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NPDES Permit # MDG915958

SAMPLING RESULTS SUMMARY

Table 5
GROUNDWATER TREATMENT SYSTEM

Ridgely Manor Park
Towson, MD

Case # 1991-2100-BA

INN 1/11/2017 3.5 4.7 44.2 43.1 95.5 5.4 1.12 0.367 1.49 18.8
EFF 1/11/2017 ND ND ND ND ND 1.8 ND ND ND ND

INN 2/7/2017 3.9 4.3 53.6 59.0 120.8 5.5 1.58 0.464 2.04 21.1
EFF 2/7/2017 ND ND ND ND ND 2.0 ND ND ND ND

INN 2/21/2017 3.1 3.3 47.1 60.5 114.0 5.2 1.62 0.394 2.01 17.5
EFF 2/21/2017 ND ND ND ND ND 2.4 ND ND ND ND

INN 3/1/2017 3.0 3.3 49.6 65.0 120.9 5.3 1.54 0.322 1.86 17.0
EFF 3/1/2017 ND ND 0.24 (J) ND 0.24 (J) 2.5 ND ND ND ND

INN 3/10/2017 2.9 3.0 40.3 59.1 105.3 5.8 1.09 0.444 1.53 21.0
EFF 3/10/2017 0.28 (J) ND 0.58 (J) 1.2 2.06 (J) 2.5 0.123 ND 0.123 ND

INN 4/4/2017 2.1 4.7 53 187 246.8 6.8 2.07 0.708 2.778 24.9
EFF 4/4/2017 0.31 (J) ND 0.51 (J) 2.8 3.62 (J) 3.9 0.113 ND 0.113 ND

INN 4/11/2017 2.3 6.2 59.2 168 235.7 8.1 1.63 1.140 2.770 31.8
EFF 4/11/2017 0.55 0.37 (J) 0.95 (J) 4.9 6.77 (J) 3.4 ND 0.114 0.114 ND

INN 5/3/2017 2.0 2.6 43.7 114 162.3 6.2 1.53 0.905 2.435 34.0
EFF 5/3/2017 ND ND ND ND ND ND ND ND ND ND

INN 5/16/2017 1.6 2.2 31.6 107 142.4 6.3 1.09 0.813 1.903 34.3
EFF 5/16/2017 ND ND ND ND ND ND ND ND ND ND

INN 6/1/2017 2.5 4.0 50.5 202 259.0 5.9 1.95 1.03 2.98 47.1
EFF 6/1/2017 ND ND ND ND ND ND ND ND ND ND

INN 6/8/2017 2.7 6.0 76 440 524.7 5.1 3.34 1.84 5.18 72.5
EFF 6/8/2017 ND ND ND ND ND ND ND ND ND ND

INN 7/11/2017 1.4 2.8 29.6 159 192.8 4.5 0.857 1.63 2.49 41.4
EFF 7/11/2017 ND ND ND ND ND ND ND ND ND ND

5 NL NL NL 100 NL NL NL 15 NLNPDES Permit Limits*
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Treatment System 
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Groundwater 
Treatment System 
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SAMPLING RESULTS SUMMARY

Table 5
GROUNDWATER TREATMENT SYSTEM

Ridgely Manor Park
Towson, MD

Case # 1991-2100-BA

INN 7/20/2017 1.4 2.8 31.3 167 202.5 4.2 1.23 1.47 2.70 58.5
EFF 7/20/2017 ND ND ND ND ND ND ND ND ND 1.9

INN 8/10/2017 1.8 3.2 30.6 129 164.6 4.8 1.06 0.991 2.051 33.8
EFF 8/10/2017 ND ND ND ND ND 2.2 ND ND ND ND

INN 8/18/2017 0.7 1.4 11.9 47.3 61.3 3.4 0.39 0.64 1.02 23.5
EFF 8/18/2017 ND ND ND ND ND 1.9 ND ND ND ND

INN 9/7/2017 2.5 4.6 42.6 238 287.7 ND 1.97 2.19 4.16 82.5
EFF 9/7/2017 ND 1.4 0.38 (J) 2.4 4.18 (J) 243.0 ND ND ND ND

INN 9/18/2017 3.6 6.5 57.0 167 234.1 4.2 1.23 1.47 2.70 68.9
EFF 9/18/2017 ND ND ND ND ND 2.4 ND ND ND ND

INN 10/3/2017 3.4 5.5 44.2 157 210.1 3.7 1.82 1.22 3.04 64.3
EFF 10/3/2017 ND ND ND ND ND 1.6 ND ND ND ND

INN 10/17/2017 2.3 3.5 31.4 95.2 132.4 3.9 1.24 0.755 2.00 34.8
EFF 10/17/2017 ND ND ND ND ND 1.6 ND ND ND ND

INN 11/2/2017 2.7 3.0 19.3 86.1 111.1 5.9 1.05 2.780 3.83 24.9
EFF 11/2/2017 ND ND ND ND ND 2.0 ND ND ND ND

INN 11/9/2017 1.4 1.5 10.3 47.1 60.3 4.4 0.643 1.20 1.84 13.4
EFF 11/9/2017 ND ND ND ND ND 1.7 ND ND ND ND

INN 12/8/2017 2.9 3.3 42.1 75.2 123.5 5.4 1.18 1.04 2.22 33.8
EFF 12/8/2017 ND ND ND 0.22 (J) 0.22 (J) 2.3 ND ND ND ND

INN 12/21/2017 3.4 3.3 33.0 54.4 94.1 5.7 0.871 4.72 5.59 29.0
EFF 12/21/2017 ND ND ND ND ND 1.7 ND ND ND ND

INN 1/11/2018 1.1 0.98 (J) 9.3 17.2 28.6 (J) 5.2 0.315 1.72 2.035 17.5
EFF 1/11/2018 ND ND 0.24 (J) 0.42 (J) 0.66 (J) 2.7 ND 0.0893 0.0893 ND

5 NL NL NL 100 NL NL NL 15 NLNPDES Permit Limits*
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Groundwater 
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Groundwater 
Treatment System 
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Benzene        
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Table 5
GROUNDWATER TREATMENT SYSTEM

Ridgely Manor Park
Towson, MD

Case # 1991-2100-BA

INN 1/22/2018 2.5 2.2 22.3 32.2 59.2 5.2 0.358 1.48 1.838 15.2
EFF 1/22/2018 ND ND ND ND ND 2.2 ND 0.133 0.133 ND

INN 2/7/2018 2.0 2.1 18.7 33.1 55.9 5.8 0.656 1.22 1.876 14.3
EFF 2/7/2018 ND ND ND ND ND 2.0 ND ND ND ND

INN 2/14/2018 1.3 2.5 17.1 44.9 65.8 6.3 0.731 1.05 1.781 8.4
EFF 2/14/2018 ND ND 0.33 (J) 0.99 (J) 1.32 (J) 3.3 ND 0.108 0.108 ND

INN 3/7/2018 2.1 7.8 49.3 137 196.2 6.3 0.970 2.49 3.460 22.9
EFF 3/7/2018 ND ND 0.33 (J) 1.2 1.5 (J) 3.5 ND ND ND ND

INN 3/14/2018 2.3 7.6 55.2 149 214.1 5.8 1.29 1.01 2.30 28.3
EFF 3/14/2018 0.29 (J) 0.58 (J) 0.63 (J) 15.4 16.9 (J) 3.6 0.196 (J) 0.173 0.369 (J) ND

INN 4/3/2018 2.3 6.3 59.2 162 230 6.3 1.35 0.755 2.11 27.8
EFF 4/3/2018 0.19 (J) ND 0.60 (J) 2.5 3.3 (J) 3.0 0.110 (J) 0.0990 0.209 (J) ND

INN 4/11/2018 2.5 5.8 70.6 188 267 5.4 1.41 0.933 2.34 31.1
EFF 4/11/2018 0.53 1.1 5.5 31.4 38.5 3.1 0.301 0.304 0.605 2.5 (J)

INN 5/2/2018 1.7 4.9 51.1 190 248 4.9 1.84 0.889 2.73 40.8
EFF 5/2/2018 ND ND ND ND ND ND ND ND ND ND

INN 5/9/2018 2.8 7.6 80.5 302 393 6.8 2.15 1.46 3.61 50.6
EFF 5/9/2018 ND ND ND ND ND ND ND 0.179 0.179 ND

INN 6/6/2018 2.1 7.3 48.2 241 299 4.8 1.54 0.907 2.45 35.2
EFF 6/6/2018 ND ND ND ND ND ND ND ND ND ND

INN 6/13/2018 2.0 6.8 39.5 214 262 4.4 1.47 0.728 2.20 34.3
EFF 6/13/2018 ND ND ND ND ND ND ND ND ND ND

INN 7/3/2018 2.4 9.2 47.9 256 316 4.5 1.81 0.913 2.72 43.2
EFF 7/3/2018 ND ND ND 0.29 (J) 0.29 (J) 0.39 (J) ND ND ND ND

5 NL NL NL 100 NL NL NL 15 NLNPDES Permit Limits*
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Table 5
GROUNDWATER TREATMENT SYSTEM

Ridgely Manor Park
Towson, MD

Case # 1991-2100-BA

INN 7/12/2018 3.0 9.5 50.9 271 334 5.2 1.82 0.728 2.55 55.6
EFF 7/12/2018 ND ND ND ND ND 0.41 (J) ND ND ND ND

INN 8/1/2018 3.0 6.6 36.2 181 227 4.6 1.58 ND 1.58 35.0
EFF 8/1/2018 ND ND ND ND ND ND ND ND ND ND

INN 8/8/2018 3.9 9.0 52.8 234 300 5.6 1.81 0.851 2.66 47.2
EFF 8/8/2018 ND ND ND ND ND ND ND ND ND ND

INN 9/4/2018 4.6 8.0 59.1 191 263 4.5 1.88 0.716 2.60 42.9
EFF 9/4/2018 ND ND ND ND ND ND ND ND ND ND

INN 9/12/2018 4.0 5.8 43.0 181 234 4.5 1.61 0.315 1.93 34.7
EFF 9/12/2018 ND ND ND ND ND ND ND ND ND ND

5 NL NL NL 100 NL NL NL 15 NL
Notes:

µg/L = micrograms/Liter

EFF = Effluent Sample (Post-filtration) MTBE = Methyl-Tertiary-Butyl Ether
INF = Influent Sample (Pre-filtration) Total BTEX = sum of Benzene, Toluene, Ethylbenzene, and Xylenes
INN = Influent Sample (Pre-filtration) TPH = Total Petroleum Hydrocarbons

DRO = Diesel Range Organics

*Effluent Limitations listed in NPDES Permit # MDG915958
NPDES = National Pollutant Discharge Elimination System

GRO = Gasoline Range Organics 

mg/L = milligrams/Liter

ND = Constituent Compound Not Detected
NL = No limit listed in NPDES permit
NA = Not Analyzed
(J) = Laboratory-Estimated Value 

NPDES Permit Limits*
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SGS North America Inc.

Sample Summary

EMS Environmental, Inc.
Job No: JC73509

HESS #20204, 1613 East Joppa Road, Towson, MD
Project No:   5713

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

JC73509-1 09/05/18 10:45 BR 09/10/18 AQ Ground Water YMW-1

JC73509-2 09/05/18 11:10 BR 09/10/18 AQ Ground Water YMW-2

JC73509-3 09/05/18 10:20 BR 09/10/18 AQ Ground Water YMW-3

JC73509-4 09/05/18 11:55 BR 09/10/18 AQ Ground Water YMW-4

JC73509-5 09/05/18 12:15 BR 09/10/18 AQ Ground Water YMW-5

JC73509-6 09/05/18 12:40 BR 09/10/18 AQ Ground Water YMW-6

JC73509-7 09/05/18 13:05 BR 09/10/18 AQ Ground Water YMW-7

JC73509-8 09/05/18 11:30 BR 09/10/18 AQ Ground Water YMW-8

JC73509-9 09/05/18 13:30 BR 09/10/18 AQ Ground Water YMW-9

JC73509-10 09/05/18 14:00 BR 09/10/18 AQ Ground Water OW-1

JC73509-11 09/05/18 15:00 BR 09/10/18 AQ Ground Water MW-1

JC73509-12 09/05/18 09:55 BR 09/10/18 AQ Ground Water MW-4

JC73509-13 09/05/18 15:25 BR 09/10/18 AQ Ground Water MW-7
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SGS North America Inc.

Sample Summary
(continued)

EMS Environmental, Inc.
Job No: JC73509

HESS #20204, 1613 East Joppa Road, Towson, MD
Project No:   5713

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

JC73509-14 09/05/18 14:30 BR 09/10/18 AQ Ground Water MDE-4

4 of 82

JC73509

1



Summary of Hits Page 1 of 4     
Job Number: JC73509
Account: EMS Environmental, Inc.
Project: HESS #20204, 1613 East Joppa Road, Towson, MD
Collected: 09/05/18

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

JC73509-1 YMW-1

No hits reported in this sample.

JC73509-2 YMW-2

Di-Isopropyl ether 3.5 2.0 0.68 ug/l SW846 8260C
1,2-Dichloroethane 2.8 1.0 0.60 ug/l SW846 8260C
Methyl Tert Butyl Ether 22.3 1.0 0.51 ug/l SW846 8260C
Tert Butyl Alcohol 184 10 5.8 ug/l SW846 8260C
tert-Amyl Methyl Ether 0.63 J 2.0 0.47 ug/l SW846 8260C
TPH-GRO (C6-C10) 0.144 J 0.20 0.10 mg/l SW846 8015C
TPH-DRO (C10-C28) 0.151 0.083 0.053 mg/l SW846 8015C

JC73509-3 YMW-3

No hits reported in this sample.

JC73509-4 YMW-4

Benzene 10.4 0.50 0.43 ug/l SW846 8260C
n-Butylbenzene 2.5 2.0 0.52 ug/l SW846 8260C
sec-Butylbenzene 3.1 2.0 0.62 ug/l SW846 8260C
Di-Isopropyl ether 5.9 2.0 0.68 ug/l SW846 8260C
Ethylbenzene 4.2 1.0 0.60 ug/l SW846 8260C
Isopropylbenzene 8.5 1.0 0.65 ug/l SW846 8260C
Methyl Tert Butyl Ether 14.0 1.0 0.51 ug/l SW846 8260C
Naphthalene 1.9 J 5.0 0.98 ug/l SW846 8260C
n-Propylbenzene 14.7 2.0 0.60 ug/l SW846 8260C
Tert Butyl Alcohol 355 10 5.8 ug/l SW846 8260C
Toluene 0.72 J 1.0 0.53 ug/l SW846 8260C
1,2,4-Trimethylbenzene 2.5 2.0 1.0 ug/l SW846 8260C
m,p-Xylene 5.7 1.0 0.78 ug/l SW846 8260C
Xylene (total) 5.7 1.0 0.59 ug/l SW846 8260C
TPH-GRO (C6-C10) 1.01 0.20 0.10 mg/l SW846 8015C
TPH-DRO (C10-C28) 0.813 0.083 0.053 mg/l SW846 8015C

JC73509-5 YMW-5

Methyl Tert Butyl Ether 3.3 1.0 0.51 ug/l SW846 8260C

JC73509-6 YMW-6

1,2-Dichloroethane 10.7 1.0 0.60 ug/l SW846 8260C
Methyl Tert Butyl Ether 5.3 1.0 0.51 ug/l SW846 8260C
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Summary of Hits Page 2 of 4     
Job Number: JC73509
Account: EMS Environmental, Inc.
Project: HESS #20204, 1613 East Joppa Road, Towson, MD
Collected: 09/05/18

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

Tert Butyl Alcohol 98.4 10 5.8 ug/l SW846 8260C

JC73509-7 YMW-7

Benzene 64.9 0.50 0.43 ug/l SW846 8260C
n-Butylbenzene 3.2 2.0 0.52 ug/l SW846 8260C
sec-Butylbenzene 3.4 2.0 0.62 ug/l SW846 8260C
Ethylbenzene 105 1.0 0.60 ug/l SW846 8260C
Isopropylbenzene 23.0 1.0 0.65 ug/l SW846 8260C
p-Isopropyltoluene 2.7 2.0 0.66 ug/l SW846 8260C
Methyl Tert Butyl Ether 3.5 1.0 0.51 ug/l SW846 8260C
Naphthalene 39.8 5.0 0.98 ug/l SW846 8260C
n-Propylbenzene 43.2 2.0 0.60 ug/l SW846 8260C
Tert Butyl Alcohol 12.1 10 5.8 ug/l SW846 8260C
Toluene 10.1 1.0 0.53 ug/l SW846 8260C
1,2,4-Trimethylbenzene 56.0 2.0 1.0 ug/l SW846 8260C
1,3,5-Trimethylbenzene 28.0 2.0 1.0 ug/l SW846 8260C
m,p-Xylene 172 1.0 0.78 ug/l SW846 8260C
o-Xylene 34.7 1.0 0.59 ug/l SW846 8260C
Xylene (total) 207 1.0 0.59 ug/l SW846 8260C
TPH-GRO (C6-C10) 3.81 0.20 0.10 mg/l SW846 8015C

JC73509-8 YMW-8

Benzene 29.3 0.50 0.43 ug/l SW846 8260C
n-Butylbenzene 2.4 2.0 0.52 ug/l SW846 8260C
sec-Butylbenzene 2.0 2.0 0.62 ug/l SW846 8260C
Chloroform 4.0 1.0 0.50 ug/l SW846 8260C
Ethylbenzene 202 2.5 1.5 ug/l SW846 8260C
Isopropylbenzene 16.4 1.0 0.65 ug/l SW846 8260C
p-Isopropyltoluene 9.3 2.0 0.66 ug/l SW846 8260C
Methyl Tert Butyl Ether 9.4 1.0 0.51 ug/l SW846 8260C
Naphthalene 59.7 5.0 0.98 ug/l SW846 8260C
n-Propylbenzene 47.9 2.0 0.60 ug/l SW846 8260C
Tert Butyl Alcohol 17.4 10 5.8 ug/l SW846 8260C
Toluene 10.4 1.0 0.53 ug/l SW846 8260C
1,2,4-Trimethylbenzene 191 5.0 2.5 ug/l SW846 8260C
1,3,5-Trimethylbenzene 70.9 2.0 1.0 ug/l SW846 8260C
m,p-Xylene 259 1.0 0.78 ug/l SW846 8260C
o-Xylene 8.4 1.0 0.59 ug/l SW846 8260C
Xylene (total) 267 1.0 0.59 ug/l SW846 8260C
TPH-GRO (C6-C10) 3.00 0.20 0.10 mg/l SW846 8015C
TPH-DRO (C10-C28) 0.823 0.083 0.053 mg/l SW846 8015C
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Summary of Hits Page 3 of 4     
Job Number: JC73509
Account: EMS Environmental, Inc.
Project: HESS #20204, 1613 East Joppa Road, Towson, MD
Collected: 09/05/18

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

JC73509-9 YMW-9

1,2-Dichloroethane 3.7 1.0 0.60 ug/l SW846 8260C
Methyl Tert Butyl Ether 1.7 1.0 0.51 ug/l SW846 8260C

JC73509-10 OW-1

Acetone 6.8 J 10 6.0 ug/l SW846 8260C
Benzene 2.2 0.50 0.43 ug/l SW846 8260C
n-Butylbenzene 0.86 J 2.0 0.52 ug/l SW846 8260C
sec-Butylbenzene 2.4 2.0 0.62 ug/l SW846 8260C
Ethylbenzene 7.8 1.0 0.60 ug/l SW846 8260C
Isopropylbenzene 4.2 1.0 0.65 ug/l SW846 8260C
Methyl Tert Butyl Ether 5.2 1.0 0.51 ug/l SW846 8260C
Naphthalene 1.2 J 5.0 0.98 ug/l SW846 8260C
n-Propylbenzene 9.5 2.0 0.60 ug/l SW846 8260C
Tert Butyl Alcohol 21.3 10 5.8 ug/l SW846 8260C
1,2,4-Trimethylbenzene 8.3 2.0 1.0 ug/l SW846 8260C
1,3,5-Trimethylbenzene 3.5 2.0 1.0 ug/l SW846 8260C
m,p-Xylene 7.1 1.0 0.78 ug/l SW846 8260C
o-Xylene 1.2 1.0 0.59 ug/l SW846 8260C
Xylene (total) 8.3 1.0 0.59 ug/l SW846 8260C
TPH-GRO (C6-C10) 0.816 0.20 0.10 mg/l SW846 8015C
TPH-DRO (C10-C28) 0.441 0.083 0.053 mg/l SW846 8015C

JC73509-11 MW-1

No hits reported in this sample.

JC73509-12 MW-4

Benzene 7.3 0.50 0.43 ug/l SW846 8260C
Ethylbenzene 2.7 1.0 0.60 ug/l SW846 8260C
Naphthalene 2.8 J 5.0 0.98 ug/l SW846 8260C
n-Propylbenzene 1.1 J 2.0 0.60 ug/l SW846 8260C
Tert Butyl Alcohol 40.3 10 5.8 ug/l SW846 8260C
1,2,4-Trimethylbenzene 11.7 2.0 1.0 ug/l SW846 8260C
TPH-GRO (C6-C10) 0.226 0.20 0.10 mg/l SW846 8015C
TPH-DRO (C10-C28) 0.110 0.083 0.053 mg/l SW846 8015C

JC73509-13 MW-7

Benzene 12.9 0.50 0.43 ug/l SW846 8260C
n-Butylbenzene 0.58 J 2.0 0.52 ug/l SW846 8260C
sec-Butylbenzene 3.2 2.0 0.62 ug/l SW846 8260C

7 of 82

JC73509

2



Summary of Hits Page 4 of 4     
Job Number: JC73509
Account: EMS Environmental, Inc.
Project: HESS #20204, 1613 East Joppa Road, Towson, MD
Collected: 09/05/18

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

Di-Isopropyl ether 7.2 2.0 0.68 ug/l SW846 8260C
Ethylbenzene 27.8 1.0 0.60 ug/l SW846 8260C
Isopropylbenzene 4.3 1.0 0.65 ug/l SW846 8260C
p-Isopropyltoluene 0.83 J 2.0 0.66 ug/l SW846 8260C
Methyl Tert Butyl Ether 14.2 1.0 0.51 ug/l SW846 8260C
Naphthalene 4.6 J 5.0 0.98 ug/l SW846 8260C
n-Propylbenzene 8.4 2.0 0.60 ug/l SW846 8260C
Tert Butyl Alcohol 100 10 5.8 ug/l SW846 8260C
Toluene 2.1 1.0 0.53 ug/l SW846 8260C
1,2,4-Trimethylbenzene 26.3 2.0 1.0 ug/l SW846 8260C
1,3,5-Trimethylbenzene 3.2 2.0 1.0 ug/l SW846 8260C
m,p-Xylene 16.4 1.0 0.78 ug/l SW846 8260C
o-Xylene 4.2 1.0 0.59 ug/l SW846 8260C
Xylene (total) 20.6 1.0 0.59 ug/l SW846 8260C
TPH-GRO (C6-C10) 1.41 0.20 0.10 mg/l SW846 8015C
TPH-DRO (C10-C28) 0.715 0.083 0.053 mg/l SW846 8015C

JC73509-14 MDE-4

No hits reported in this sample.
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SGS North America Inc.

Sample Results

Report of Analysis

Dayton, NJ
Section 3
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SGS North America Inc.

Report of Analysis Page 1 of 3     

Client Sample ID: YMW-1 
Lab Sample ID: JC73509-1 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2E146455.D 1 09/12/18 12:51 SS n/a n/a V2E6433
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene ND 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene ND 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene ND 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 3     

Client Sample ID: YMW-1 
Lab Sample ID: JC73509-1 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene ND 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene ND 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene ND 5.0 0.98 ug/l
103-65-1 n-Propylbenzene ND 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol ND 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene ND 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) ND 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 93% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 3 of 3     

Client Sample ID: YMW-1 
Lab Sample ID: JC73509-1 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 95% 81-124%
2037-26-5 Toluene-D8 102% 80-120%
460-00-4 4-Bromofluorobenzene 99% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: YMW-1 
Lab Sample ID: JC73509-1 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145630.D 1 09/11/18 15:45 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 94% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: YMW-1 
Lab Sample ID: JC73509-1 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93242.D 1 09/13/18 06:38 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 66% 22-140%
16416-32-3 Tetracosane-d50 59% 13-139%
438-22-2 5a-Androstane 48% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-2 
Lab Sample ID: JC73509-2 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2E146456.D 1 09/12/18 13:20 SS n/a n/a V2E6433
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene ND 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene ND 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene ND 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether 3.5 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane 2.8 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-2 
Lab Sample ID: JC73509-2 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene ND 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene ND 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether 22.3 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene ND 5.0 0.98 ug/l
103-65-1 n-Propylbenzene ND 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol 184 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether 0.63 2.0 0.47 ug/l J
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene ND 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) ND 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 92% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-2 
Lab Sample ID: JC73509-2 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 95% 81-124%
2037-26-5 Toluene-D8 102% 80-120%
460-00-4 4-Bromofluorobenzene 98% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-2 
Lab Sample ID: JC73509-2 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145641.D 1 09/11/18 21:18 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 0.144 0.20 0.10 mg/l J

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 95% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-2 
Lab Sample ID: JC73509-2 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93243.D 1 09/13/18 07:11 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 0.151 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 55% 22-140%
16416-32-3 Tetracosane-d50 38% 13-139%
438-22-2 5a-Androstane 29% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-3 
Lab Sample ID: JC73509-3 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2E146457.D 1 09/12/18 13:50 SS n/a n/a V2E6433
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene ND 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene ND 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene ND 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-3 
Lab Sample ID: JC73509-3 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene ND 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene ND 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene ND 5.0 0.98 ug/l
103-65-1 n-Propylbenzene ND 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol ND 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene ND 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) ND 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 94% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-3 
Lab Sample ID: JC73509-3 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 96% 81-124%
2037-26-5 Toluene-D8 103% 80-120%
460-00-4 4-Bromofluorobenzene 99% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-3 
Lab Sample ID: JC73509-3 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145631.D 1 09/11/18 16:14 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 94% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-3 
Lab Sample ID: JC73509-3 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93244.D 1 09/13/18 07:45 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 53% 22-140%
16416-32-3 Tetracosane-d50 37% 13-139%
438-22-2 5a-Androstane 28% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-4 
Lab Sample ID: JC73509-4 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 1A184721.D 1 09/18/18 16:32 JTP n/a n/a V1A7893
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene 10.4 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene 2.5 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene 3.1 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether 5.9 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-4 
Lab Sample ID: JC73509-4 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene 4.2 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene 8.5 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether 14.0 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene 1.9 5.0 0.98 ug/l J
103-65-1 n-Propylbenzene 14.7 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol 355 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene 0.72 1.0 0.53 ug/l J
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene 2.5 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene 5.7 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) 5.7 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 103% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-4 
Lab Sample ID: JC73509-4 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 102% 81-124%
2037-26-5 Toluene-D8 99% 80-120%
460-00-4 4-Bromofluorobenzene 97% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-4 
Lab Sample ID: JC73509-4 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145642.D 1 09/11/18 21:47 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 1.01 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 92% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-4 
Lab Sample ID: JC73509-4 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93245.D 1 09/13/18 08:18 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 0.813 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 53% 22-140%
16416-32-3 Tetracosane-d50 34% 13-139%
438-22-2 5a-Androstane 25% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-5 
Lab Sample ID: JC73509-5 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2E146458.D 1 09/12/18 14:19 SS n/a n/a V2E6433
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene ND 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene ND 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene ND 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-5 
Lab Sample ID: JC73509-5 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene ND 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene ND 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether 3.3 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene ND 5.0 0.98 ug/l
103-65-1 n-Propylbenzene ND 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol ND 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene ND 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) ND 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 92% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-5 
Lab Sample ID: JC73509-5 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 94% 81-124%
2037-26-5 Toluene-D8 102% 80-120%
460-00-4 4-Bromofluorobenzene 98% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-5 
Lab Sample ID: JC73509-5 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145632.D 1 09/11/18 16:43 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 94% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-5 
Lab Sample ID: JC73509-5 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93246.D 1 09/13/18 08:52 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 54% 22-140%
16416-32-3 Tetracosane-d50 32% 13-139%
438-22-2 5a-Androstane 23% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-6 
Lab Sample ID: JC73509-6 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2E146459.D 1 09/12/18 14:48 SS n/a n/a V2E6433
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene ND 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene ND 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene ND 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane 10.7 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-6 
Lab Sample ID: JC73509-6 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene ND 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene ND 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether 5.3 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene ND 5.0 0.98 ug/l
103-65-1 n-Propylbenzene ND 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol 98.4 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene ND 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) ND 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 92% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-6 
Lab Sample ID: JC73509-6 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 96% 81-124%
2037-26-5 Toluene-D8 101% 80-120%
460-00-4 4-Bromofluorobenzene 98% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-6 
Lab Sample ID: JC73509-6 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145633.D 1 09/11/18 17:12 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 91% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-6 
Lab Sample ID: JC73509-6 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93382.D 1 09/23/18 11:19 TL 09/12/18 15:00 OP14982 G2Y3541
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 47% 22-140%
438-22-2 5a-Androstane 26% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-7 
Lab Sample ID: JC73509-7 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2B163585.D 1 09/16/18 18:29 PR n/a n/a V2B7325
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene 64.9 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene 3.2 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene 3.4 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-7 
Lab Sample ID: JC73509-7 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene 105 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene 23.0 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene 2.7 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether 3.5 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene 39.8 5.0 0.98 ug/l
103-65-1 n-Propylbenzene 43.2 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol 12.1 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene 10.1 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene 56.0 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene 28.0 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene 172 1.0 0.78 ug/l
95-47-6 o-Xylene 34.7 1.0 0.59 ug/l
1330-20-7 Xylene (total) 207 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 103% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-7 
Lab Sample ID: JC73509-7 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 94% 81-124%
2037-26-5 Toluene-D8 96% 80-120%
460-00-4 4-Bromofluorobenzene 95% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-7 
Lab Sample ID: JC73509-7 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145645.D 1 09/11/18 23:21 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 3.81 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 97% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-7 
Lab Sample ID: JC73509-7 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93248.D 1 09/13/18 09:58 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 58% 22-140%
16416-32-3 Tetracosane-d50 71% 13-139%
438-22-2 5a-Androstane 58% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-8 
Lab Sample ID: JC73509-8 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2B163586.D 1 09/16/18 18:59 PR n/a n/a V2B7325
Run #2 4B84848.D 2.5 09/12/18 18:18 JP n/a n/a V4B3546

Purge Volume
Run #1 5.0 ml
Run #2 5.0 ml

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene 29.3 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene 2.4 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene 2.0 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform 4.0 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-8 
Lab Sample ID: JC73509-8 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene 202 a 2.5 1.5 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene 16.4 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene 9.3 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether 9.4 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene 59.7 5.0 0.98 ug/l
103-65-1 n-Propylbenzene 47.9 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol 17.4 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene 10.4 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene 191 a 5.0 2.5 ug/l
108-67-8 1,3,5-Trimethylbenzene 70.9 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene 259 1.0 0.78 ug/l
95-47-6 o-Xylene 8.4 1.0 0.59 ug/l
1330-20-7 Xylene (total) 267 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 102% 105% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-8 
Lab Sample ID: JC73509-8 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 96% 95% 81-124%
2037-26-5 Toluene-D8 96% 93% 80-120%
460-00-4 4-Bromofluorobenzene 99% 94% 80-120%

(a) Result is from Run# 2

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-8 
Lab Sample ID: JC73509-8 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145634.D 1 09/11/18 17:41 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 3.00 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 93% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-8 
Lab Sample ID: JC73509-8 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93252.D 1 09/13/18 12:12 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 0.823 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 49% 22-140%
16416-32-3 Tetracosane-d50 36% 13-139%
438-22-2 5a-Androstane 27% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-9 
Lab Sample ID: JC73509-9 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2E146460.D 1 09/12/18 15:17 SS n/a n/a V2E6433
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene ND 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene ND 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene ND 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane 3.7 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-9 
Lab Sample ID: JC73509-9 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene ND 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene ND 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether 1.7 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene ND 5.0 0.98 ug/l
103-65-1 n-Propylbenzene ND 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol ND 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene ND 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) ND 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 92% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-9 
Lab Sample ID: JC73509-9 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 95% 81-124%
2037-26-5 Toluene-D8 102% 80-120%
460-00-4 4-Bromofluorobenzene 98% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-9 
Lab Sample ID: JC73509-9 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145635.D 1 09/11/18 18:17 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 94% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YMW-9 
Lab Sample ID: JC73509-9 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93253.D 1 09/13/18 12:45 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 55% 22-140%
16416-32-3 Tetracosane-d50 38% 13-139%
438-22-2 5a-Androstane 29% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: OW-1 
Lab Sample ID: JC73509-10 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 A244225.D 1 09/12/18 20:57 DG n/a n/a VA9340
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone 6.8 10 6.0 ug/l J
71-43-2 Benzene 2.2 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene 0.86 2.0 0.52 ug/l J
135-98-8 sec-Butylbenzene 2.4 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride a ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane a ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: OW-1 
Lab Sample ID: JC73509-10 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene 7.8 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene 4.2 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether 5.2 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene 1.2 5.0 0.98 ug/l J
103-65-1 n-Propylbenzene 9.5 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol 21.3 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane a ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane a ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene 8.3 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene 3.5 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene 7.1 1.0 0.78 ug/l
95-47-6 o-Xylene 1.2 1.0 0.59 ug/l
1330-20-7 Xylene (total) 8.3 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 106% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: OW-1 
Lab Sample ID: JC73509-10 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 109% 81-124%
2037-26-5 Toluene-D8 99% 80-120%
460-00-4 4-Bromofluorobenzene 91% 80-120%

(a) Associated CCV outside of control limits high, sample was ND.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: OW-1 
Lab Sample ID: JC73509-10 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145643.D 1 09/11/18 22:16 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 0.816 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 93% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: OW-1 
Lab Sample ID: JC73509-10 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93254.D 1 09/13/18 13:19 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 0.441 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 58% 22-140%
16416-32-3 Tetracosane-d50 47% 13-139%
438-22-2 5a-Androstane 38% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-1 
Lab Sample ID: JC73509-11 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 A244222.D 1 09/12/18 19:30 DG n/a n/a VA9340
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene ND 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene ND 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene ND 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride a ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane a ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-1 
Lab Sample ID: JC73509-11 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene ND 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene ND 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene ND 5.0 0.98 ug/l
103-65-1 n-Propylbenzene ND 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol ND 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane a ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane a ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene ND 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) ND 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 108% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-1 
Lab Sample ID: JC73509-11 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 106% 81-124%
2037-26-5 Toluene-D8 98% 80-120%
460-00-4 4-Bromofluorobenzene 91% 80-120%

(a) Associated CCV outside of control limits high, sample was ND.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-1 
Lab Sample ID: JC73509-11 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145636.D 1 09/11/18 18:46 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 92% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-1 
Lab Sample ID: JC73509-11 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93255.D 1 09/13/18 13:52 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 42% 22-140%
16416-32-3 Tetracosane-d50 33% 13-139%
438-22-2 5a-Androstane 25% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-4 
Lab Sample ID: JC73509-12 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 A244224.D 1 09/12/18 20:28 DG n/a n/a VA9340
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene 7.3 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene ND 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene ND 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride a ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane a ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-4 
Lab Sample ID: JC73509-12 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene 2.7 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene ND 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene 2.8 5.0 0.98 ug/l J
103-65-1 n-Propylbenzene 1.1 2.0 0.60 ug/l J
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol 40.3 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane a ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane a ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene 11.7 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene ND 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) ND 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 111% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-4 
Lab Sample ID: JC73509-12 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 109% 81-124%
2037-26-5 Toluene-D8 100% 80-120%
460-00-4 4-Bromofluorobenzene 90% 80-120%

(a) Associated CCV outside of control limits high, sample was ND.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-4 
Lab Sample ID: JC73509-12 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145640.D 1 09/11/18 20:49 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 0.226 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 95% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-4 
Lab Sample ID: JC73509-12 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93256.D 1 09/13/18 14:25 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 0.110 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 50% 22-140%
16416-32-3 Tetracosane-d50 36% 13-139%
438-22-2 5a-Androstane 27% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-7 
Lab Sample ID: JC73509-13 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 A244226.D 1 09/12/18 21:26 DG n/a n/a VA9340
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene 12.9 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene 0.58 2.0 0.52 ug/l J
135-98-8 sec-Butylbenzene 3.2 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride a ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether 7.2 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane a ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-7 
Lab Sample ID: JC73509-13 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene 27.8 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene 4.3 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene 0.83 2.0 0.66 ug/l J
1634-04-4 Methyl Tert Butyl Ether 14.2 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene 4.6 5.0 0.98 ug/l J
103-65-1 n-Propylbenzene 8.4 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol 100 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene 2.1 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane a ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane a ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene 26.3 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene 3.2 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene 16.4 1.0 0.78 ug/l
95-47-6 o-Xylene 4.2 1.0 0.59 ug/l
1330-20-7 Xylene (total) 20.6 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 109% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-7 
Lab Sample ID: JC73509-13 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 108% 81-124%
2037-26-5 Toluene-D8 98% 80-120%
460-00-4 4-Bromofluorobenzene 94% 80-120%

(a) Associated CCV outside of control limits high, sample was ND.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-7 
Lab Sample ID: JC73509-13 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145644.D 1 09/11/18 22:45 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 1.41 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 93% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MW-7 
Lab Sample ID: JC73509-13 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93257.D 1 09/13/18 14:59 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 0.715 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 46% 22-140%
16416-32-3 Tetracosane-d50 37% 13-139%
438-22-2 5a-Androstane 30% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MDE-4 
Lab Sample ID: JC73509-14 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 A244223.D 1 09/12/18 19:59 DG n/a n/a VA9340
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene ND 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene ND 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene ND 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride a ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane a ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MDE-4 
Lab Sample ID: JC73509-14 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene ND 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene ND 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene ND 5.0 0.98 ug/l
103-65-1 n-Propylbenzene ND 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol ND 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane a ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane a ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene ND 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) ND 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 108% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MDE-4 
Lab Sample ID: JC73509-14 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 105% 81-124%
2037-26-5 Toluene-D8 97% 80-120%
460-00-4 4-Bromofluorobenzene 91% 80-120%

(a) Associated CCV outside of control limits high, sample was ND.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MDE-4 
Lab Sample ID: JC73509-14 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145637.D 1 09/11/18 19:15 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 93% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: MDE-4 
Lab Sample ID: JC73509-14 Date Sampled: 09/05/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93258.D 1 09/13/18 15:32 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 63% 22-140%
16416-32-3 Tetracosane-d50 55% 13-139%
438-22-2 5a-Androstane 44% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody

Dayton, NJ
Section 4
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CHAIN OF CUSTODY 

2235 Route 130, Dayton, NJ 08810 
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Job Number: JC73509 Client:

Date / Time Received: 9/10/2018 5:27:00 PM Delivery Method:

Project:

4. No. Coolers: 2

Airbill #'s:

Cooler Security

1. Custody Seals Present:

  Y   or   N  

2. Custody Seals Intact:

3. COC Present:

4. Smpl Dates/Time OK

2. Cooler temp verification:

Cooler Temperature   Y   or   N  

1. Temp criteria achieved:

3. Cooler media:

IR Gun

Ice (Bag)

Quality Control  Preservation   Y    or   N        N/A

1. Trip Blank present / cooler:

2. Trip Blank listed on COC:

3. Samples preserved properly:

4. VOCs headspace free:

Sample Integrity - Documentation   Y     or     N  

1. Sample labels present on bottles:

2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition   Y     or     N  

1. Sample recvd within HT:

3. Condition of sample:

2. All containers accounted for:

Sample Integrity - Instructions

1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

Intact

  Y   or   N  

Comments

 Y     or    N          N/A

Cooler Temps (Raw Measured) °C:

Cooler Temps (Corrected) °C:

 Cooler 1: (3.7);  Cooler 2: (3.8); 

 Cooler 1: (3.1);  Cooler 2: (3.2); 

SM089-03
Rev. Date 12/7/17

SGS Sample Receipt Summary

Test Strip Lot #s: pH 1-12: 216017 pH 12+: 208717 Other:  (Specify)

JC73509: Chain of Custody
Page 2 of 2
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09/24/18

Technical Report for

EMS Environmental, Inc.

HESS #20204, 1613 East Joppa Road, Towson, MD

5713

SGS Job Number:   JC73508

Sampling Date: 09/06/18

Report to:

EMS Environmental, Inc.
4550 Bath Pike
Bethlehem, PA  18017
jfox@emsenv.com

ATTN: Jeremy Fox

Total number of pages in report:   

Certifications: NJ(12129), NY(10983), CA, CT, FL, IL, IN, KS, KY, LA, MA, MD, ME, MN, NC,

OH VAP (CL0056), AK (UST-103), AZ (AZ0786), PA, RI, SC, TX, UT, VA, WV, DoD ELAP (ANAB L2248)

This report shall not be reproduced, except in its entirety, without the written approval of SGS.

Test results relate only to samples analyzed.

SGS North America Inc. • 2235 Route 130 • Dayton, NJ 08810 • tel: 732-329-0200 • fax: 732-329-3499

Test results contained within this data package meet the requirements 

of the National Environmental Laboratory Accreditation Program 

and/or state specific certification programs as applicable.

Client Service contact: Elizabeth Lange   732-329-0200

A. Paul Ioannidis
General Manager

Dayton, NJ 09/24/18

e-Hardcopy 2.0
Automated Report
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SGS is the sole authority for authorizing edits or modifications to this document.
Unauthorized modification of this report is strictly prohibited.
Review standard terms at:  http://www.sgs.com/en/terms-and-conditions

The results set forth herein are provided by SGS North America Inc.

Please share your ideas about
how we can serve you better at:
EHS.US.CustomerCare@sgs.com
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SGS North America Inc.

Sample Summary

EMS Environmental, Inc.
Job No: JC73508

HESS #20204, 1613 East Joppa Road, Towson, MD
Project No:   5713

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

JC73508-1 09/06/18 09:40 BR 09/10/18 AQ Ground Water YP-1

JC73508-2 09/06/18 10:00 BR 09/10/18 AQ Ground Water YP-2

JC73508-3 09/06/18 10:40 BR 09/10/18 AQ Ground Water YP-3

JC73508-4 09/06/18 10:20 BR 09/10/18 AQ Ground Water YP-4

JC73508-5 09/06/18 11:00 BR 09/10/18 AQ Ground Water YP-5
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Summary of Hits Page 1 of 1     
Job Number: JC73508
Account: EMS Environmental, Inc.
Project: HESS #20204, 1613 East Joppa Road, Towson, MD
Collected: 09/06/18

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

JC73508-1 YP-1

Benzene 10.1 1.0 0.85 ug/l SW846 8260C
n-Butylbenzene 14.8 4.0 1.0 ug/l SW846 8260C
sec-Butylbenzene 9.7 4.0 1.2 ug/l SW846 8260C
Di-Isopropyl ether 8.8 4.0 1.4 ug/l SW846 8260C
Ethylbenzene 688 10 6.0 ug/l SW846 8260C
Isopropylbenzene 60.9 2.0 1.3 ug/l SW846 8260C
p-Isopropyltoluene 5.1 4.0 1.3 ug/l SW846 8260C
Methyl Tert Butyl Ether 5.3 2.0 1.0 ug/l SW846 8260C
Naphthalene 202 50 9.8 ug/l SW846 8260C
n-Propylbenzene 191 4.0 1.2 ug/l SW846 8260C
Tert Butyl Alcohol 115 20 12 ug/l SW846 8260C
Toluene 30.6 2.0 1.1 ug/l SW846 8260C
1,2,4-Trimethylbenzene 382 4.0 2.0 ug/l SW846 8260C
1,3,5-Trimethylbenzene 125 4.0 2.0 ug/l SW846 8260C
m,p-Xylene 733 2.0 1.6 ug/l SW846 8260C
o-Xylene 25.3 2.0 1.2 ug/l SW846 8260C
Xylene (total) 759 2.0 1.2 ug/l SW846 8260C
TPH-GRO (C6-C10) 9.70 0.20 0.10 mg/l SW846 8015C
TPH-DRO (C10-C28) 2.03 0.083 0.053 mg/l SW846 8015C

JC73508-2 YP-2

Benzene 2.9 0.50 0.43 ug/l SW846 8260C
Di-Isopropyl ether 2.2 2.0 0.68 ug/l SW846 8260C
Methyl Tert Butyl Ether 9.6 1.0 0.51 ug/l SW846 8260C
Tert Butyl Alcohol 57.7 10 5.8 ug/l SW846 8260C
TPH-GRO (C6-C10) 0.181 J 0.20 0.10 mg/l SW846 8015C
TPH-DRO (C10-C28) 0.0963 0.083 0.053 mg/l SW846 8015C

JC73508-3 YP-3

Acetone 6.3 J 10 6.0 ug/l SW846 8260C
Methyl Tert Butyl Ether 2.2 1.0 0.51 ug/l SW846 8260C

JC73508-4 YP-4

cis-1,2-Dichloroethene 7.5 1.0 0.51 ug/l SW846 8260C
Methyl Tert Butyl Ether 4.7 1.0 0.51 ug/l SW846 8260C

JC73508-5 YP-5

Methyl Tert Butyl Ether 0.62 J 1.0 0.51 ug/l SW846 8260C
TPH-DRO (C10-C28) 0.157 0.083 0.053 mg/l SW846 8015C
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SGS North America Inc.

Sample Results

Report of Analysis

Dayton, NJ
Section 3
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SGS North America Inc.

Report of Analysis Page 1 of 3     

Client Sample ID: YP-1 
Lab Sample ID: JC73508-1 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2C162130.D 2 09/13/18 11:04 DG n/a n/a V2C7212
Run #2 2E146447.D 10 09/12/18 08:57 SS n/a n/a V2E6433

Purge Volume
Run #1 5.0 ml
Run #2 5.0 ml

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 20 12 ug/l
71-43-2 Benzene 10.1 1.0 0.85 ug/l
108-86-1 Bromobenzene ND 2.0 1.1 ug/l
74-97-5 Bromochloromethane ND 2.0 0.96 ug/l
75-27-4 Bromodichloromethane ND 2.0 1.2 ug/l
75-25-2 Bromoform ND 2.0 1.3 ug/l
74-83-9 Bromomethane ND 4.0 3.3 ug/l
78-93-3 2-Butanone (MEK) ND 20 14 ug/l
104-51-8 n-Butylbenzene 14.8 4.0 1.0 ug/l
135-98-8 sec-Butylbenzene 9.7 4.0 1.2 ug/l
98-06-6 tert-Butylbenzene ND 4.0 1.4 ug/l
56-23-5 Carbon tetrachloride ND 2.0 1.1 ug/l
108-90-7 Chlorobenzene ND 2.0 1.1 ug/l
75-00-3 Chloroethane ND 2.0 1.5 ug/l
67-66-3 Chloroform ND 2.0 1.0 ug/l
74-87-3 Chloromethane ND 2.0 1.5 ug/l
95-49-8 o-Chlorotoluene ND 4.0 1.3 ug/l
106-43-4 p-Chlorotoluene ND 4.0 1.2 ug/l
108-20-3 Di-Isopropyl ether 8.8 4.0 1.4 ug/l
96-12-8 1,2-Dibromo-3-chloropropan a ND 4.0 2.4 ug/l
124-48-1 Dibromochloromethane ND 2.0 1.1 ug/l
106-93-4 1,2-Dibromoethane ND 2.0 0.95 ug/l
95-50-1 1,2-Dichlorobenzene ND 2.0 1.1 ug/l
541-73-1 1,3-Dichlorobenzene ND 2.0 1.1 ug/l
106-46-7 1,4-Dichlorobenzene ND 2.0 1.0 ug/l
75-71-8 Dichlorodifluoromethane ND 4.0 2.7 ug/l
75-34-3 1,1-Dichloroethane ND 2.0 1.1 ug/l
107-06-2 1,2-Dichloroethane ND 2.0 1.2 ug/l
75-35-4 1,1-Dichloroethene ND 2.0 1.2 ug/l
156-59-2 cis-1,2-Dichloroethene ND 2.0 1.0 ug/l
156-60-5 trans-1,2-Dichloroethene ND 2.0 1.1 ug/l
78-87-5 1,2-Dichloropropane ND 2.0 1.0 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 3     

Client Sample ID: YP-1 
Lab Sample ID: JC73508-1 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 2.0 0.85 ug/l
594-20-7 2,2-Dichloropropane ND 2.0 1.0 ug/l
563-58-6 1,1-Dichloropropene ND 2.0 1.6 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 2.0 0.94 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 2.0 0.86 ug/l
100-41-4 Ethylbenzene 688 b 10 6.0 ug/l
87-68-3 Hexachlorobutadiene ND 4.0 1.1 ug/l
98-82-8 Isopropylbenzene 60.9 2.0 1.3 ug/l
99-87-6 p-Isopropyltoluene 5.1 4.0 1.3 ug/l
1634-04-4 Methyl Tert Butyl Ether 5.3 2.0 1.0 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 10 3.7 ug/l
74-95-3 Methylene bromide ND 2.0 0.96 ug/l
75-09-2 Methylene chloride ND 4.0 2.0 ug/l
91-20-3 Naphthalene 202 b 50 9.8 ug/l
103-65-1 n-Propylbenzene 191 4.0 1.2 ug/l
100-42-5 Styrene ND 2.0 1.4 ug/l
75-65-0 Tert Butyl Alcohol 115 20 12 ug/l
994-05-8 tert-Amyl Methyl Ether ND 4.0 0.94 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 4.0 1.1 ug/l
630-20-6 1,1,1,2-Tetrachloroethane a ND 2.0 1.2 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 2.0 1.3 ug/l
127-18-4 Tetrachloroethene ND 2.0 1.8 ug/l
108-88-3 Toluene 30.6 2.0 1.1 ug/l
87-61-6 1,2,3-Trichlorobenzene a ND 2.0 1.0 ug/l
120-82-1 1,2,4-Trichlorobenzene a ND 2.0 1.0 ug/l
71-55-6 1,1,1-Trichloroethane ND 2.0 1.1 ug/l
79-00-5 1,1,2-Trichloroethane ND 2.0 1.1 ug/l
79-01-6 Trichloroethene ND 2.0 1.1 ug/l
75-69-4 Trichlorofluoromethane ND 4.0 1.7 ug/l
96-18-4 1,2,3-Trichloropropane ND 4.0 1.4 ug/l
95-63-6 1,2,4-Trimethylbenzene 382 4.0 2.0 ug/l
108-67-8 1,3,5-Trimethylbenzene 125 4.0 2.0 ug/l
75-01-4 Vinyl chloride ND 2.0 1.6 ug/l

m,p-Xylene 733 2.0 1.6 ug/l
95-47-6 o-Xylene 25.3 2.0 1.2 ug/l
1330-20-7 Xylene (total) 759 2.0 1.2 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 100% 92% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 3 of 3     

Client Sample ID: YP-1 
Lab Sample ID: JC73508-1 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 108% 94% 81-124%
2037-26-5 Toluene-D8 101% 102% 80-120%
460-00-4 4-Bromofluorobenzene 94% 98% 80-120%

(a) This compound in BS is outside in house QC limits bias high.
(b) Result is from Run# 2

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: YP-1 
Lab Sample ID: JC73508-1 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145625.D 1 09/11/18 13:01 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 9.70 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 99% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: YP-1 
Lab Sample ID: JC73508-1 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93234.D 1 09/13/18 02:09 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 2.03 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 51% 22-140%
16416-32-3 Tetracosane-d50 50% 13-139%
438-22-2 5a-Androstane 39% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 3     

Client Sample ID: YP-2 
Lab Sample ID: JC73508-2 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2E146451.D 1 09/12/18 10:54 SS n/a n/a V2E6433
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene 2.9 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene ND 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene ND 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether 2.2 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 3     

Client Sample ID: YP-2 
Lab Sample ID: JC73508-2 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene ND 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene ND 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether 9.6 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene ND 5.0 0.98 ug/l
103-65-1 n-Propylbenzene ND 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol 57.7 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene ND 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) ND 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 93% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-2 
Lab Sample ID: JC73508-2 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 95% 81-124%
2037-26-5 Toluene-D8 103% 80-120%
460-00-4 4-Bromofluorobenzene 100% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-2 
Lab Sample ID: JC73508-2 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145624.D 1 09/11/18 12:24 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 0.181 0.20 0.10 mg/l J

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 94% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-2 
Lab Sample ID: JC73508-2 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93235.D 1 09/13/18 02:43 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 0.0963 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 52% 22-140%
16416-32-3 Tetracosane-d50 50% 13-139%
438-22-2 5a-Androstane 40% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-3 
Lab Sample ID: JC73508-3 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2E146452.D 1 09/12/18 11:23 SS n/a n/a V2E6433
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone 6.3 10 6.0 ug/l J
71-43-2 Benzene ND 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene ND 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene ND 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-3 
Lab Sample ID: JC73508-3 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene ND 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene ND 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether 2.2 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene ND 5.0 0.98 ug/l
103-65-1 n-Propylbenzene ND 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol ND 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene ND 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) ND 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 91% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-3 
Lab Sample ID: JC73508-3 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 95% 81-124%
2037-26-5 Toluene-D8 102% 80-120%
460-00-4 4-Bromofluorobenzene 99% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-3 
Lab Sample ID: JC73508-3 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145620.D 1 09/11/18 10:25 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 87% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-3 
Lab Sample ID: JC73508-3 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93236.D 1 09/13/18 03:16 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 60% 22-140%
16416-32-3 Tetracosane-d50 52% 13-139%
438-22-2 5a-Androstane 41% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-4 
Lab Sample ID: JC73508-4 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2E146453.D 1 09/12/18 11:53 SS n/a n/a V2E6433
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene ND 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene ND 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene ND 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene 7.5 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-4 
Lab Sample ID: JC73508-4 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene ND 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene ND 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether 4.7 1.0 0.51 ug/l
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene ND 5.0 0.98 ug/l
103-65-1 n-Propylbenzene ND 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol ND 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene ND 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) ND 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 92% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-4 
Lab Sample ID: JC73508-4 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 94% 81-124%
2037-26-5 Toluene-D8 102% 80-120%
460-00-4 4-Bromofluorobenzene 100% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-4 
Lab Sample ID: JC73508-4 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145621.D 1 09/11/18 10:54 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 93% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-4 
Lab Sample ID: JC73508-4 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93237.D 1 09/13/18 03:50 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 53% 22-140%
16416-32-3 Tetracosane-d50 45% 13-139%
438-22-2 5a-Androstane 35% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: YP-5 
Lab Sample ID: JC73508-5 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2E146454.D 1 09/12/18 12:22 SS n/a n/a V2E6433
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 10 6.0 ug/l
71-43-2 Benzene ND 0.50 0.43 ug/l
108-86-1 Bromobenzene ND 1.0 0.55 ug/l
74-97-5 Bromochloromethane ND 1.0 0.48 ug/l
75-27-4 Bromodichloromethane ND 1.0 0.58 ug/l
75-25-2 Bromoform ND 1.0 0.63 ug/l
74-83-9 Bromomethane ND 2.0 1.6 ug/l
78-93-3 2-Butanone (MEK) ND 10 6.9 ug/l
104-51-8 n-Butylbenzene ND 2.0 0.52 ug/l
135-98-8 sec-Butylbenzene ND 2.0 0.62 ug/l
98-06-6 tert-Butylbenzene ND 2.0 0.69 ug/l
56-23-5 Carbon tetrachloride ND 1.0 0.55 ug/l
108-90-7 Chlorobenzene ND 1.0 0.56 ug/l
75-00-3 Chloroethane ND 1.0 0.73 ug/l
67-66-3 Chloroform ND 1.0 0.50 ug/l
74-87-3 Chloromethane ND 1.0 0.76 ug/l
95-49-8 o-Chlorotoluene ND 2.0 0.63 ug/l
106-43-4 p-Chlorotoluene ND 2.0 0.60 ug/l
108-20-3 Di-Isopropyl ether ND 2.0 0.68 ug/l
96-12-8 1,2-Dibromo-3-chloropropane ND 2.0 1.2 ug/l
124-48-1 Dibromochloromethane ND 1.0 0.56 ug/l
106-93-4 1,2-Dibromoethane ND 1.0 0.48 ug/l
95-50-1 1,2-Dichlorobenzene ND 1.0 0.53 ug/l
541-73-1 1,3-Dichlorobenzene ND 1.0 0.54 ug/l
106-46-7 1,4-Dichlorobenzene ND 1.0 0.51 ug/l
75-71-8 Dichlorodifluoromethane ND 2.0 1.4 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 0.57 ug/l
107-06-2 1,2-Dichloroethane ND 1.0 0.60 ug/l
75-35-4 1,1-Dichloroethene ND 1.0 0.59 ug/l
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.51 ug/l
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.54 ug/l
78-87-5 1,2-Dichloropropane ND 1.0 0.51 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

26 of 33

JC73508

3
3.5



SGS North America Inc.

Report of Analysis Page 2 of 3     

Client Sample ID: YP-5 
Lab Sample ID: JC73508-5 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Compound Result RL MDL Units Q

142-28-9 1,3-Dichloropropane ND 1.0 0.43 ug/l
594-20-7 2,2-Dichloropropane ND 1.0 0.52 ug/l
563-58-6 1,1-Dichloropropene ND 1.0 0.82 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.47 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.43 ug/l
100-41-4 Ethylbenzene ND 1.0 0.60 ug/l
87-68-3 Hexachlorobutadiene ND 2.0 0.56 ug/l
98-82-8 Isopropylbenzene ND 1.0 0.65 ug/l
99-87-6 p-Isopropyltoluene ND 2.0 0.66 ug/l
1634-04-4 Methyl Tert Butyl Ether 0.62 1.0 0.51 ug/l J
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.9 ug/l
74-95-3 Methylene bromide ND 1.0 0.48 ug/l
75-09-2 Methylene chloride ND 2.0 1.0 ug/l
91-20-3 Naphthalene ND 5.0 0.98 ug/l
103-65-1 n-Propylbenzene ND 2.0 0.60 ug/l
100-42-5 Styrene ND 1.0 0.70 ug/l
75-65-0 Tert Butyl Alcohol ND 10 5.8 ug/l
994-05-8 tert-Amyl Methyl Ether ND 2.0 0.47 ug/l
637-92-3 tert-Butyl Ethyl Ether ND 2.0 0.56 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 1.0 0.60 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.65 ug/l
127-18-4 Tetrachloroethene ND 1.0 0.90 ug/l
108-88-3 Toluene ND 1.0 0.53 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 1.0 0.50 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 1.0 0.50 ug/l
71-55-6 1,1,1-Trichloroethane ND 1.0 0.54 ug/l
79-00-5 1,1,2-Trichloroethane ND 1.0 0.53 ug/l
79-01-6 Trichloroethene ND 1.0 0.53 ug/l
75-69-4 Trichlorofluoromethane ND 2.0 0.84 ug/l
96-18-4 1,2,3-Trichloropropane ND 2.0 0.70 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 2.0 1.0 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 2.0 1.0 ug/l
75-01-4 Vinyl chloride ND 1.0 0.79 ug/l

m,p-Xylene ND 1.0 0.78 ug/l
95-47-6 o-Xylene ND 1.0 0.59 ug/l
1330-20-7 Xylene (total) ND 1.0 0.59 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 93% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 3 of 3     

Client Sample ID: YP-5 
Lab Sample ID: JC73508-5 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8260C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

VOA Full List + Oxygenates

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17060-07-0 1,2-Dichloroethane-D4 97% 81-124%
2037-26-5 Toluene-D8 102% 80-120%
460-00-4 4-Bromofluorobenzene 99% 80-120%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: YP-5 
Lab Sample ID: JC73508-5 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 UV145623.D 1 09/11/18 11:59 KC n/a n/a GUV6031
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 0.20 0.10 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

98-08-8 aaa-Trifluorotoluene 92% 55-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: YP-5 
Lab Sample ID: JC73508-5 Date Sampled: 09/06/18 
Matrix: AQ - Ground Water   Date Received: 09/10/18 
Method: SW846 8015C   SW846 3510C Percent Solids: n/a 
Project: HESS #20204, 1613 East Joppa Road, Towson, MD

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Y93241.D 1 09/13/18 06:05 CP 09/12/18 15:00 OP14982 G2Y3535
Run #2

Initial Volume Final Volume
Run #1 300 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 0.157 0.083 0.053 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 55% 22-140%
16416-32-3 Tetracosane-d50 43% 13-139%
438-22-2 5a-Androstane 33% 10-135%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody

Dayton, NJ
Section 4
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Job Number: JC73508 Client:

Date / Time Received: 9/10/2018 5:27:00 PM Delivery Method:

Project:

4. No. Coolers: 1

Airbill #'s:

Cooler Security

1. Custody Seals Present:

  Y   or   N  

2. Custody Seals Intact:

3. COC Present:

4. Smpl Dates/Time OK

2. Cooler temp verification:

Cooler Temperature   Y   or   N  

1. Temp criteria achieved:

3. Cooler media:

IR Gun

Ice (Bag)

Quality Control  Preservation   Y    or   N        N/A

1. Trip Blank present / cooler:

2. Trip Blank listed on COC:

3. Samples preserved properly:

4. VOCs headspace free:

Sample Integrity - Documentation   Y     or     N  

1. Sample labels present on bottles:

2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition   Y     or     N  

1. Sample recvd within HT:

3. Condition of sample:

2. All containers accounted for:

Sample Integrity - Instructions

1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

Intact

  Y   or   N  

Comments

 Y     or    N          N/A

Cooler Temps (Raw Measured) °C:

Cooler Temps (Corrected) °C:

 Cooler 1: (3.7); 

 Cooler 1: (3.1); 

SM089-03
Rev. Date 12/7/17

SGS Sample Receipt Summary

Test Strip Lot #s: pH 1-12: 216017 pH 12+: 208717 Other:  (Specify)

JC73508: Chain of Custody
Page 2 of 2
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APPENDIX

B WSP SITE
INVESTIGATION
SUMMARY LETTER-
MAY 2018



 

 

WSP USA 

Suite 300 

13530 Dulles Technology Drive 

Herndon, VA 20171 

  

  

Tel.: +1 703 709-6500 

Fax: +1 703 709-8505 

wsp.com 

VIA ELECTRONIC MAIL       

May 30, 2018 

Ellen Jackson  

Maryland Department of the Environment  

Oil Control Program  

Suite 260 

1800 Washington Boulevard 

Baltimore, MD 21230-1719 

 

 

Subject:   Site Investigation Summary  

  Former Hess Station #20204, 1613 East Joppa Road, Towson, Maryland 

   

Dear Ms. Jackson: 

WSP USA Inc. (WSP), on behalf of Hess Corporation, is pleased to present this summary of the site investigation at the former Hess 

Filling Station on Joppa Road in Towson, Maryland. The site investigation was performed in accordance with WSP’s April 7, 2017, 

Site Investigation Work Plan, approved by the Maryland Department of the Environment (MDE) in a letter dated May 9, 2017.  

The scope of the investigation included (1) defining the areas of maximum concentrations of site contaminants, (2) collecting 

additional groundwater data needed to evaluate in situ treatment options, and (3) performing an in situ chemical oxidation (ISCO) 

bench scale study.  The investigation was designed to collect data needed to evaluate potential corrective measures to reduce 

concentrations in the areas of the site with significant contaminant mass, primarily benzene, toluene, ethylbenzene, and xylene 

(BTEX) and total petroleum hydrocarbons (TPH). The investigation results provide the information needed to evaluate a potential 

corrective action for the area of maximum remaining contaminant concentrations.   

SITE INVESTIGATION 

The site investigation was performed September 18 through 21, 2017, and extended from the southern area of the former Hess Filling 

Station onto Ridgely Manor Park, located south of the former Hess Filling Station on Yakona Road.  

The investigation was performed in accordance with the Site Investigation Work Plan and consisted of the following steps: 

 Field preparation 

 Membrane interface probe (MIP)/ Hydraulic profiling tool (HPT) investigation 

 Groundwater sampling 

FIELD PREPARATION 

Before initiating the work, Hess arranged property access with the property owners. Soil boring permits were obtained from Baltimore 

County, and the health and safety plan was updated. Public safety measures, including temporary barriers, were set up around work 

zones before initiating work, and public and private utility locates were performed to mark the location of utilities in advance of 

intrusive work. 
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MIP-HPT INVESTIGATION 

The MIP/HPT evaluation was performed by Cascade Technical Services of Millersville, Maryland, on September 18 and 19, 2017.  

The locations of the 9 MIP/HPT soil borings (MIP-01 through MIP-09) are shown on Figure 1. The MIP/HPT evaluation provided 

data on the vertical and horizontal location of the ‘hot spot’ of maximum contaminant concentrations and identified conductive zones 

where preferential contaminant transport is occurring. The MIP/HPT report is provided as Enclosure A. The maximum probe 

responses (over 1 x107 microvolts) were measured at MIP-02, located in the southern portion of the former Hess Filling Station, and 

MIP-07 and MIP-08, located in the northern portion of Ridgely Manor Park. The depth below ground surface (bgs) of the maximum 

probe responses ranged from 25 to 32 feet bgs at MIP-02 to 21 to 26 feet bgs at MIP-07 to 18 to 32 feet bgs at MIP-08. 

Although variability was noted between locations, the HPT pressure tended to be highest, and inversely the flow rate the lowest, at the 

upper (e.g., less than 5 feet bgs) and lower portion (e.g., greater than 30 feet bgs) of the borings, with the minimum pressures and 

maximum flow rates noted in the middle interval. The maximum MIP responses occurred at depths typically corresponding to 

decreasing HPT pressure and increased flow, indicating the intervals containing the maximum contaminant concentrations are present 

in more permeable flow zones.     

Two groundwater and four soil samples were collected after the MIP/HPT screening to provide quantitative laboratory analytical data 

for comparison to the MIP qualitative data. Groundwater samples were collected at MIP-2 (25-30 feet bgs) and MIP-8 (18-22 feet 

bgs), corresponding to the depths of maximum probe response and lowest HPT pressure in those two borings. The soil samples were 

collected from the locations and depths corresponding to the maximum probe responses, MIP-02 (25-30 feet bgs), MIP-07 (21-26 feet 

bgs), and MIP-08 (18-22 and 27-30 feet bgs). The samples were labeled, stored in an ice cooler, and submitted to Pace Analytical 

Laboratories for analysis of BTEX by U.S. Environmental Protection Agency (EPA) Method 8260 and TPH-diesel range organics 

(DRO) and TPH-gasoline-range organics (GRO) by EPA Method 8015. The analytical results are provided as Enclosure B.  

Groundwater results were compared to Maryland Environmental Assessment Technology (MEAT) Generic Numeric Cleanup 

Standards Type I/II Aquifers in Table 1, and soil results were compared to the MEAT Generic Numeric Cleanup Standards for Non-

Residential Soil in Table 2. The groundwater and soil results are also displayed on Figures 2 and 3. The maximum BTEX and TPH 

concentrations were measured at MIP-08 (18-22 feet bgs) in groundwater and MIP-2 (25-30 feet bgs) in soil. TPH-DRO and TPH-

GRO concentrations greater than MEAT standards were detected in groundwater samples from both MIP-02 (25-30 feet bgs) and 

MIP-08 (18-22 feet bgs). Benzene was also detected above the MEAT standard in the groundwater sample at MIP-08 (18-22 feet bgs) 

at a concentration of 23.5 micrograms per liter (g/l). All soil concentrations were below the MEAT standards except for the TPH-

GRO and TPH-DRO concentrations at MIP-2 (1,220 milligrams per kilogram [mg/kg] and 803 mg/kg, respectively).  

Approximately 60 pounds of soil from the identified ‘hot spot’ was collected from MIP-08 (18-22 feet bgs) for the bench scale ISCO 

treatability study and shipped to Terra Systems in Claymont, Delaware. The soil was collected from multiple borings installed at MIP-

08 until the required mass of soil was collected.  

GROUNDWATER SAMPLING 

Groundwater samples were collected September 19 and 20, 2017, from four wells south of the former underground storage tank (MW-

4, YMW-3, YMW-7, and YP-1; Figure 1). Three of the locations (MW-4, YMW-7, and YP-1) were selected using historical 

groundwater results to represent maximum contaminant concentrations. The remaining sampling location (YMW-3) was non-detect in 

previous sampling events for TPH and BTEX compounds, and was selected to provide background geochemical data.    

The groundwater samples were collected using low flow sampling methods in accordance with WSP Standard Operating Procedures. 

Temperature, pH, specific conductivity, turbidity, dissolved oxygen, and oxidation-reduction potential (ORP) were measured during 

purging using a multi-parameter water quality meter with a flow-through cell to minimize atmospheric interference. These readings, 

along with observations on groundwater quality, were recorded on groundwater purge forms (Enclosure C). Groundwater was 

removed via bladder pump from the well until parameters stabilized. After the well was adequately purged, groundwater samples were 

collected using the bladder pump. The samples were labeled with the appropriate identification, stored in a cooler with ice and 
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submitted to Pace Analytical Laboratories for analysis of BTEX by U.S. EPA Method 8260, TPH-DRO/GRO by EPA Method 8015, 

and selected electron acceptors (alkalinity, sulfate, and sulfide). The analytical results are provided as Enclosure B, and summarized in 

Figure 2 and Table 1.  

One equipment blank and one trip blank were collected during the groundwater sampling event as quality assurance samples. The 

equipment blank was analyzed for the site contaminants (BTEX and TPH-DRO/GRO), and the trip blank was analyzed for BTEX 

compounds. Eight liters of groundwater was collected from two contaminated well locations (YMW-7 and YP-1) and shipped to Terra 

Systems for the bench scale study. 

The groundwater samples from MW-4, YMW-7, and YP-1 contained benzene, TPH-DRO, and TPH-GRO concentrations above the 

MEAT standards, with the maximum BTEX and TPH concentrations detected at YMW-7 (Table 1). Although the samples were 

collected using a different method in this event (low flow versus traditional multiple volume purge), the contaminant concentrations at 

each location were consistent with the concentrations measured in recent quarterly sampling events. As anticipated, the site 

contaminants were non-detect in the sample from background well YMW-3. The quality assurance samples were non-detect for all 

compounds analyzed, confirming proper equipment decontamination and field handling of samples. Alkalinity concentrations ranged 

from 24 milligrams per liter (mg/l) at YMW-3 to 242 mg/l at MW-4. Sulfate was only detected at background well YMW-3 (65.2 

mg/l), and sulfide was non-detect at all four locations. Ferrous iron was measured using a field test kit at two locations, MW-4 and 

YP-1, with a concentration above 3.3 mg/l measured at both locations. Dissolved oxygen concentrations in the purge water were low, 

ranging from 0 to 1.16 mg/l at YP-1, and ORP in the purge water was less than 0 millivolts at all locations except for YMW-3, the 

background well, where it was measured at 132 millivolts. These measurements demonstrate that anaerobic (reducing) conditions are 

present in the wells with contamination. 

ISCO TREATABILITY STUDY 

The bench scale ISCO treatability study was performed by Terra Systems of Claymont, Delaware, to evaluate the effectiveness of 

Klozur® SP, a persulfate formulation distributed by PeroxyChem, on site soil and groundwater samples collected during the 

September 2017 investigation. The bench scale study tested both natural activation (also referred to as unactivated) and base activation 

of the persulfate. The activation of persulfate forms oxidative radical species which will oxidize site contaminants and other organic 

compounds. The base activation test included the addition of a 25% sodium hydroxide solution to raise and maintain a pH of 10.5 SU 

in soil and groundwater. The unactivated and activated tests evaluated three different persulfate concentrations (10, 20, and 40 grams 

per liter [g/l]). Replicate controls were also prepared for each set of tests. The treatability study summary report from Terra Systems is 

provided as Enclosure D.  

Components of the study included the initial sample (baseline) characterization, site soil and groundwater oxidant demand testing, 

testing of contaminant destruction at the three different oxidant doses and one control, and reporting. All testing was completed using 

near field-encountered soil to groundwater ratios, in vessels with minimal headspace, and without periodic soil mixing. The 

treatability study was initiated in October 2017, following receipt of the data for the baseline characterization samples. As the base 

activation causes faster consumption of the persulfate, the base-activated study was performed over a shorter duration than the 

unactivated study. The base-activated study was performed for 14 days, through October 30, 2017, and the unactivated study was 

continued for 91 days, through January 15, 2018.  

Periodic measurements of pH, persulfate, and other factors (e.g., oxidant demand) were monitored throughout the study. If the pH of 

the base-activated persulfate batches fell below 10.5 SU, then additional 25% sodium hydroxide was added to maintain the elevated 

pH. 

During the treatability study, ten soil and twelve groundwater samples were collected from the test batches for laboratory analysis at 0 

days (baseline characterization), 14 days (base-activated persulfate study conclusion), and 91 days (unactivated persulfate study 

conclusion). The samples were submitted to Pace Analytical Laboratories for analysis of BTEX by U.S. EPA Method 8260, TPH-

DRO/TPH-GRO by EPA Method 8015. The analytical results are provided as Enclosure B. 
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The potential for the treatment to cause mobilization of naturally occurring metals was evaluated by analyzing water samples for 

chromium, molybdenum, selenium, uranium and vanadium. Groundwater samples of the 20 g/l persulfate dose were collected and 

analyzed for these oxyanions at baseline, 14 days for the base-activated batches, and 91 days for the unactivated batches. These 

samples were analyzed by Pace Analytical Laboratories using EPA Method 6020 (Enclosure B). 

BENCH SCALE TREATABILITY STUDY RESULTS 

The effectiveness of the treatability study was evaluated by comparing the contaminant concentrations from the baseline samples to 

the treated samples collected in the study, and by evaluating the longevity of the persulfate at the end of the study. Due to limited 

sample volume, the base-activated samples collected at 14 days and the unactivated samples collected at 91 days were diluted by an 

order of magnitude. Therefore, the groundwater results provided in Table 3 and the soil results provided in Table 4 are corrected by an 

order of magnitude dilution. The post-treatment concentrations summarized in the discussion below are corrected for the dilution. 

Table 5 provides the mass balance and mass removal calculations for the base-activated and unactivated samples. 

The base-activated persulfate results indicated a 45 to 90% reduction in persulfate concentrations by the end of the 14-day study, with 

the highest depletion of persulfate noted in the 20 g/l of persulfate batch (Enclosure D). As mentioned previously, the pH was 

maintained at 10.5 SU or higher throughout the study, with the pH readings ranging from 10.9 to 12.7 SU. The unactivated persulfate 

testing results indicated a 51 to 65% reduction in persulfate concentrations through Day 91 of the study, with the highest depletion 

noted in the 40 g/l of persulfate. The results showed a decrease in pH during the study, from initial readings of 7.5 to 8.6 SU at the 

beginning of the study to 3.6 to 7.2 SU at the conclusion of the 91-day study. 

Metals concentrations, which were non-detect in the baseline water samples, significantly increased in the base-activated tests (Table 

3). Chromium and vanadium concentrations increased to concentrations well above the MEAT generic numeric cleanup standards in 

the 14-day base-activated results. The metals concentrations remained non-detect in the unactivated persulfate tests, except for total 

chromium, which was detected at a concentration of 11 g/l (below the MEAT generic numeric cleanup standard). In summary, these 

results indicate metals mobilization occurred with the base activation to concentrations above criteria.  

MASS REMOVAL 

The total contaminant mass for each persulfate concentration tested was calculated as the sum of the mass in the water and soil; the 

contaminant mass in water and soil were based on the concentrations in the laboratory results, including the correction factor of 10 for 

diluted samples, and the quantities of groundwater (220 milliliters) and soil (980 g) in each treatability study. The mass reduction was 

then calculated based on changes in mass from baseline. The mass and mass reduction for each persulfate concentration are shown in 

Table 5.  

Over 97% BTEX reduction was noted at all three persulfate concentrations with the base activation, with TPH-GRO reduction ranging 

from 65% (10 g/l persulfate) to 78% (40 g/l) persulfate and TPH-DRO reduction ranging from 52% (10 g/l persulfate) to 66% (40 g/l 

persulfate). Concentrations of TPH-GRO and TPH-GRO in groundwater remained above MEAT standards at the end of the study 

(Table 3).  

The contaminant trends indicated an over 99% reduction in BTEX concentrations, with TPH-GRO reduction ranging from 80% (10 

g/l persulfate) to 100% (20 g/l persulfate) and TPH-DRO reduction ranging from 33% (40 g/l persulfate) to 56% (20 g/l persulfate). 

As shown in Table 3, the concentrations of TPH-DRO remained above MEAT standards at the end of the study for all persulfate test 

samples. The concentrations of TPH-GRO and BTEX had decreased to below MEAT standards in the unactivated persulfate test 

samples.  
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CONCLUSIONS 

In conclusion, the bench scale study demonstrated that activated and unactivated persulfate were both effective at reducing 

contaminant concentrations, with complete to near complete destruction of BTEX and TPH-GRO.  Destruction of BTEX, which is 

still present in the collected groundwater at concentrations above the NPDES permit discharge limit, is necessary to remove the need 

for granular activated carbon treatment on site.  The treatability study indicates that ISCO with persulfate will not reduce TPH-DRO 

concentrations to less than the MEAT standard.  However, it would create favorable conditions for continued biodegradation of TPH. 

The unactivated persulfate treatment demonstrated the following advantages: 

 Improved persulfate longevity with unactivated persulfate compared to activated persulfate. 

 Unactivated persulfate resulted in similar contaminant reduction results as activated persulfate, without causing metals 

mobilization. 

Of the three persulfate concentrations tested, the 20 g/l concentration of persulfate was the most effective at mass reduction (Table 5).   

The investigation met the objectives of defining the limits of maximum contaminant concentrations, and collecting data needed to 

evaluate and design a corrective action.  As the next step, Hess Corporation and WSP request a meeting with MDE to review the site 

investigation results and current site conditions and to discuss remedial goals and the path towards site closure.  Any further corrective 

actions would be presented in a corrective action plan and submitted to MDE for approval.  

WSP looks forward to scheduling the meeting with you. Should you have any questions in the meanwhile, please contact us at (703) 

709-6500. 

 

Kind regards, 

        

 

David Sarr, PE      Pam Groff Robertson 

Practice Leader      Senior Technical Manager 

 

cc/encl: John Schenkewitz, Hess 

Thomas Jackson, Baker Botts
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MW-4 9/20/2017

MEAT Generic Numeric Cleanup

Groundwater Standards

VOCs (ug/l)

VOCs (ug/l)

Benzene 82.6

Benzene 5

Ethylbenzene 269

Ethylbenzene 700

COMPOUNDS IN BOLD EXCEED THE              CLEANUP STANDARD

Toluene 12.5

Toluene
1,000

Xylene
56.1

Xylene
10,000

TPH

TPH

TPH-GRO (ug/l)
1,710

TPH-GRO (ug/l) 47

TPH-DRO (mg/l)
2

TPH-DRO (mg/l) 0.047

YMW-3 9/19/2017

VOCs (ug/l)

Benzene 1 U

Ethylbenzene 1 U

Toluene 1 U

Xylene 3 U

TPH

TPH-GRO (ug/l) 200 U

TPH-DRO (mg/l) 0.1 U

YMW-7 9/19/2017

VOCs (ug/l)

Benzene
64.1

Ethylbenzene 274

Toluene 68

Xylene
994

TPH

TPH-GRO (ug/l) 7,640

TPH-DRO (mg/l) 1.3

YP-1 9/20/2017

VOCs (ug/l)

Benzene 7.6

Ethylbenzene 539

Toluene 26.5

Xylene
439

TPH

TPH-GRO (ug/l) 5,000

TPH-DRO (mg/l) 1.3

MIP-2 (25-30) 9/20/2017

VOCs (ug/l)

Benzene 1 U

Ethylbenzene
109

Toluene 38.7

Xylene
652

TPH

TPH-GRO (ug/l) 8,480

TPH-DRO (mg/l) 2.2

MIP-8 (18-22) 9/21/2017

VOCs (ug/l)

Benzene 23.5

Ethylbenzene
599

Toluene 123

Xylene 1,680

TPH

TPH-GRO (ug/l)
10,300

TPH-DRO (mg/l) 3.5

MEAT
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COMPOUNDS IN EXCEED THE              CLEANUP STANDARD
MEAT

BOLD

MIP-2 (25-30) 9/20/2017

MEAT Generic Numeric Cleanup

Standards - Soil Non-Residential

VOCs (ug/kg)

VOCs (ug/kg)

Benzene 209 U

Benzene 104,000

Ethylbenzene 20,900

Ethylbenzene 20,440,000

Toluene 1,240

Toluene
40,880,000

Xylene 113,000

Xylene
408,800,000

TPH (mg/kg)

TPH (mg/kg)

TPH-GRO 1,220

TPH-GRO 620

TPH-DRO 803

TPH-DRO 620

MIP-7 (21-26) 9/20/2017

VOCs (ug/kg)

Benzene

162 U

Ethylbenzene 3,440

Toluene 265

Xylene
17,100

TPH (mg/kg)

TPH-GRO 372

TPH-DRO 183

(18-22)

VOCs (ug/kg)

Benzene 4 U

Ethylbenzene
5,530

Toluene 312

Xylene
26,900

TPH (mg/kg)

TPH-GRO 297

TPH-DRO 74.1

4.5 U

4.5 U

4.5 U

13.5 U

11 U

7.9 U

9/21/2017

(27-30)

MIP-8
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Table 1

Groundwater Sampling Results - September 2017
Monitoring Wells and MIP Locations

Former Hess Filling Station
Towson, MD

Units MEAT Generic Numeric Sample ID: MIP-2 (25-30) MIP-8 (18-22) MW-4 YMW-3 YMW-7 YP-1 EB-091917 TB-091917
 Cleanup Groundwater Standards Sample Date: 9/20/2017 9/21/2017 9/20/2017 9/19/2017 9/19/2017 9/20/2017 9/19/2017 9/19/2017

Type I/II Aquifers Sample Depth (ft bgs): 25-30 18-22 10-15 4.9-19.5 18-28 8-13 - -
VOCs (8260)
Benzene ug/l 5 1 U 23.5 82.6 1 U 64.1 7.6 1 U 1 U
Ethylbenzene ug/l 700 109 599 269 1 U 274 539 1 U 1 U
Toluene ug/l 1,000 38.7 123 12.5 1 U 68 26.5 1 U 1 U
Xylene ug/l 10,000 652 1,680 56.1 3 U 994 439 3 U 3 U

Total Petroleum Hydrocarbons
TPH-GRO (5030/8015) ug/l 47 8,480 10,300 1,710 200 U 7,640 5,000 200 U NA
TPH-DRO (8015) mg/l 0.047 2.2 3.5 2 0.1 U 1.3 1.3 0.1 U NA

Natural Attenuation Parameters
Alkalinity, Total mg/l NS NA NA 242 24 128 188 NA NA
Sulfate mg/l NS NA NA 0.5 U 65.2 0.5 U 0.5 U NA NA
Sulfide mg/l NS NA NA 1 U 1 U 1 U 1 U NA NA

Field Parameters
Total Iron mg/l - - - >3.3 NM NM >3.3 - -
Ferrous Iron mg/l - - - >3.3 NM NM >3.3 - -
pH SU - - - 6.89 5.71 6.76 6.89 - -
Conductivity mS/cm - - - 0.771 0.248 0.829 1.39 - -
Turbidity NTU - - - 25.1 15.2 38.6 195 - -
DO mg/l - - - 0 0 0 1.16 - -
Temperature °C - - - 22.51 19.65 21.7 19.06 - -
ORP mV - - - -79 132 -59 -57 - -

Note:
a/ ug/l = micrograms per liter; mg/l = milligrams per liter; SU = standard units; mS/cm = millisiemens per centimeter; NTU = Nephelometric Turbidity Units; °C = degrees Celsius; mV = millivolts; U = not detected above laboratory detection limit;
NA = not analyzed; NS = no standard; ft bgs = feet bgs; TPH = total petroleum hydrocarbons; TPH-GRO = TPH - gasoline range organics;  TPH-DRO = TPH - diesel range organics. Compounds in bold exceed the cleanup standard.
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Table 2

Soil Sampling Results - September 2017
MIP Locations

Former Hess Filling Station
Towson, MD

Units MEAT Generic Numeric Sample ID: MIP-2 (25-30) MIP-7 (21-26) MIP-8 (18-22) MIP-8 (27-30)
 Cleanup Standards - Soil Sample Depth (ft bgs): 25-30 21-26 18-22 27-30

Non-Residential Sample Date: 9/20/2017 9/20/2017 9/21/2017 9/21/2017

VOCs (8260)
Benzene ug/kg 104,000 209 U 162 U 4 U 4.5 U
Ethylbenzene ug/kg 20,440,000 20,900 3,440 5,530 4.5 U
Toluene ug/kg 40,880,000 1,240 265 312 4.5 U
Xylene ug/kg 408,800,000 113,000 17,100 26,900 13.5 U

Total Petroleum Hydrocarbons
TPH-GRO (5030/8015) mg/kg 620 1,220 372 297 11 U
TPH-DRO (C10-C28) (8015) mg/kg 620 803 183 74.1 7.9 U

Percent Moisture % - 16.5 17 16.5 17.4

Notes:
a/ ug/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; U = not detected above laboratory detection limit; ft bgs = feet bgs; TPH = total petroleum hydrocarbons;
TPH-DRO = TPH-diesel range organics; TPH-GRO = TPH-gasoline range organics.  Compounds in bold exceed the cleanup standard.
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Table 3

Bench Scale Treatability Study
Groundwater Results Summary

Former Hess Filling Station
Towson, Maryland

Benzene Ethylbenzene Toluene Xylene TPH-GRO TPH-DRO Chromium Molybdenum Selenium Uranium-238 Vanadium
ug/l ug/l ug/l ug/l ug/l mg/l ug/l ug/l ug/l ug/l ug/l

MEAT Generic
Numeric Cleanup
Standards 5 700 1,000 10,000 47 0.047 100 (c) NS 50 (c) NS 3.7 (c)

Category

Baseline Date
Baseline 9/25/2017 18.8 359 31.3 581 4,360 1.3 0.5 U 0.5 U 0.5 U 0.5 U 1 U

14 Day - Corrected for 10X Dilution Base Activated (d)
Control 10/30/2017 10 U 122 12 689 4,470 14 NA NA NA NA NA
10 g/L PS + NaOH 10/30/2017 10 U 44 10 U 170 2,540 29 NA NA NA NA NA
20 g/L PS + NaOH 10/30/2017 10 U 11 10 U 30 U 901 J 7.9 19,000 4,850 258 3,010 18,800
40 g/L PS + NaOH 10/30/2017 10 U 29 10 U 25 J 1,570 J 32 NA NA NA NA NA

91 Day - Corrected for 10X Dilution Unactivated (d)
Control 1/15/2018 10 U 100 10 U 553 2,810 8.5 NA NA NA NA NA
10 g/L PS 1/15/2018 10 U 47 10 U 221 2,000 U 11 NA NA NA NA NA
20 g/L PS 1/15/2018 10 U 26 10 U 75 2,000 U 16 11 5 U 5 5 U 10 U
40 g/L PS 1/15/2018 10 U 10 U 10 U 30 U 2,000 U 9.1 NA NA NA NA NA

Notes:
a/ ug/l = micrograms per liter; mg/l = milligrams per liter; J = estimated value; U = not detected above laboratory detection limit; NA = not analyzed; NS = no standard;  TPH = total petroleum hydrocarbons;
TPH-GRO = TPH - gasoline range organics; TPH-DRO = TPH - diesel range organics. Compounds in bold exceed the cleanup standard.
b/ Baseline water sample is a composite of groundwater collected from YMW-7 and YP-1.
c/ No MEAT standard promulgated for the compound; standard provided is from MDE Generic Numeric Cleanup Standards for Groundwater.
d/ Results are corrected for a dilution factor of 10 applied in the study.
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Table 4

Bench Scale Treatability Study
Soil Results Summary

Former Hess Filling Station
Towson, Maryland

Benzene Ethylbenzene Toluene Xylene TPH-GRO TPH-DRO
ug/kg ug/kg ug/kg ug/kg mg/kg mg/kg

MEAT Generic
Numeric Cleanup
Standards 104,000 20,440,000 40,880,000 408,800,000 620 620

Category

Baseline Date
Hess Soil A 9/25/2017 244 U 1,610 244 U 9,250 89.3 223
Hess Soil B 9/25/2017 245 U 909 245 U 5,310 53.3 99.1

14 Day Base Activated
Control 10/30/2017 4.1 U 104 4.5 572 11.0 82.4
10 g/L PS + NaOH 10/30/2017 5 U 32.6 5 U 148 25 70.7
20 g/L PS + NaOH 10/30/2017 4.5 U 10.3 4.5 U 23.9 13.2 57.3
40 g/L PS + NaOH 10/30/2017 4.2 U 12.7 4.2 U 20.7 15.7 46.8

91 Day Unactivated
Control 1/15/2018 4.7 U 64.4 4.7 U 323 17.6 33.1
10 g/L PS 1/15/2018 5.4 U 5.4 U 5.4 U 16.2 U 14.3 95.5
20 g/L PS 1/15/2018 4.4 U 4.4 U 4.4 U 13.3 U 11.9 U 67.8
40 g/L PS 1/15/2018 4.6 U 4.6 U 4.6 U 13.9 U 10.3 106

Notes:
a/ ug/kg = micrograms per kilogram; mg/kg = milligrams per kilogram; U = not detected above laboratory detection limit;
  g/L = grams per liter; PS = persulfate; NaOH = sodium hydroxide; TPH = total petroleum hydrocarbons;
TPH-GRO = TPH - gasoline range organics; TPH-DRO = TPH-diesel range organics.
b/ Hess Soil A and Hess Soil B samples were generated from a composite of soil collected from MIP-2 (25-30') and MIP-8 (18-22').
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Table 5

Bench Scale Treatability Study
Total Mass and Mass Reduction Summaries

Former Hess Filling Station
Towson, Maryland

Mass Calcluations

Benzene Ethylbenzene Toluene Xylene BTEX TPH-GRO TPH-DRO
ug ug ug ug ug ug ug

Category

Baseline
Control (b) 10/30/2017 4.1 1,313.3 6.9 7,262 8,587 70,833 158,115

14 Day Base Activated (c)
Control 10/30/2017 0.0 128.8 7.1 712.1 848.0 11,763 83,832
10 g/L PS + NaOH 10/30/2017 0.0 41.6 0.0 182.4 224.1 25,059 75,666
20 g/L PS + NaOH 10/30/2017 0.0 12.5 0.0 23.4 35.9 13,134 57,892
40 g/L PS + NaOH 10/30/2017 0.0 18.8 0.0 25.8 44.6 15,731 52,904

91 Day Unactivated (c)
Control 1/15/2018 0.0 85.1 0.0 438.2 523.3 17,866 34,308
10 g/L PS 1/15/2018 0.0 10.3 0.0 48.6 59.0 14,014 96,010
20 g/L PS 1/15/2018 0.0 5.7 0.0 16.5 22.2 0 69,964
40 g/L PS 1/15/2018 0.0 0.0 0.0 0.0 0.0 10,094 105,882
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Table 5

Bench Scale Treatability Study
Total Mass and Mass Reduction Summaries

Former Hess Filling Station
Towson, Maryland

Mass Reduction

Benzene Ethylbenzene Toluene Xylene BTEX TPH-GRO TPH-DRO
% % % % % % %

Category

14 Day Base Activated (c)
Control 10/30/2017 100% 90.2% -2.4% 90.2% 90.1% 83.4% 47.0%
10 g/L PS + NaOH 10/30/2017 100% 96.8% 100.0% 97.5% 97.4% 64.6% 52.1%
20 g/L PS + NaOH 10/30/2017 100% 99.0% 100.0% 99.7% 99.6% 81.5% 63.4%
40 g/L PS + NaOH 10/30/2017 100% 98.6% 100.0% 99.6% 99.5% 77.8% 66.5%

91 Day Unactivated (c)
Control 1/15/2018 100% 93.5% 100.0% 94.0% 93.9% 74.8% 78.3%
10 g/L PS 1/15/2018 100% 99.2% 100.0% 99.3% 99.3% 80.2% 39.3%
20 g/L PS 1/15/2018 100% 99.6% 100.0% 99.8% 99.7% 100.0% 55.8%
40 g/L PS 1/15/2018 100% 100.0% 100.0% 100.0% 100.0% 85.7% 33.0%

Notes:
a/ ug = micrograms; % = percent; g/L PS = grams per liter persulfate; NaOH = sodium hydroxide; BTEX = benzene, toluene, ethylbenzene, and xylenes;
 TPH = total petroleum hydrocarbons; TPH-GRO = TPH - gasoline range hydrocarbons; TPH-DRO = TPH-diesel range hydrocarbons.
Mass calculation is the sum of mass in water and soil, calculated using the concentrations provided in Tables 3 and 4 and the quantities of
water and soil in the study (220 milliters of water and 980 grams of soil).
In samples where the groundwater or soil concentration was below a detection limit, a mass value of 0 was assumed in the calcluation.
b/ The baseline control sample's total mass includes the average of the two baseline soil samples.
c/ Mass is based on corrected bench scale water results for 14 day and 91 day samples with dilution factor of 10 applied.
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Project Narrative  
Cascade  Technical  Services  (Cascade)  is  pleased  to  present  this  data  report  to  WSP  for  the  membrane  interface‐hydraulic 

profiling tool (MIHPT) services that were provided between the dates of September 18th and 19th 2017 at the site located at 1613 

East Joppa Road, Towson, Maryland.  

The  results  associated  with  the  data  and  plots  presented  in  this  report  were  generated  in  accordance  to  Cascade’s  and  

Geoprobe’s Standard Operating Procedures (SOPs) for MIHPT services.  

All field work and data management were completed by trained, scientific professionals and all quality assurance/quality control 

(QA/QC)  measurements  associated  with  these  data  were  found  to  be  within  the  tolerances  set  forth  in  the  SOPs  for  these  

services. Response tests conducted previous to, and subsequent to the MIHPT borings were found to be within the tolerances set 

forth  for  this  MIHPT  survey  and  therefore  the  data  are  deemed  acceptable  for  use.  Exception/deviations  regarding  these  

response tests and the related data are noted on the MiHPT summary table that is part of this report.  

I  certify  that  the  data  package  is  in  compliance  with  the  terms  and  conditions  of  the  contract,  both  technically  and  for  

completeness,  for other than the conditions detailed above. Release of the data contained  in this hard copy data package has 

been authorized by the laboratory manager or his designee, as verified by the following signature.  

Signature: ___________________________________ 

CHARLES TERRY  ‐‐  EASTERN FIELD SUPERVISOR OF SITE CHARACTERIZATION  
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Project Site Map and MIHPT Locations 
Approximate boring locations are provided below. Field staff estimated boring locations using reference points observed on site 

in relation to the same reference points visible in Google Earth map software.  
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MiHPT Probe Data Summary Table  
Provided  below  is  a  summary  of MIP  information,  including  response  test  acceptability  and  any  deviations  from  the    standard  operating 

procedure that occurred during the field activities.  

*Acceptable values for ECD, PID, and XSD detectors are 200mV, 25mV, and 3.5mV, respectively 

MIP Location 
Total Depth 

(ft) 
Response Test Results, ECD -  (mV) Response Test Results, PID - (mV) Response Test Results, XSD - (mV) 

Comments/Deviations 
Pre Post Acceptable Pre Post Acceptable Pre Post Acceptable

MIHPT-01 33.90 2304.9 2212.3 YES 52.6 65.6 YES 8.4 8.2 YES None. 

MIHPT-03 30.45 2212.3 2186.3 YES 65.6 81.1 YES 8.2 10.1 YES None. 

MIHPT-04 31.65 2186.3 1950.5 YES 81.1 101.7 YES 10.1 3.9 YES None. 

MIHPT-05 26.35 1950.5 1828.5 YES 101.7 164.4 YES 3.9 4.5 YES None. 

MIHPT-07 34.55 1828.5 1903.4 YES 164.4 65.8 YES 4.5 6.8 YES None. 

MIHPT-06 32.20 1903.4 1606.1 YES 65.8 48.9 YES 6.8 3.8 YES None. 

MIHPT-08 32.00 1606.1 2285.8 YES 48.9 81.8 YES 3.8 7.0 YES None. 

MIHPT-02 34.15 2285.8 1933.7 YES 81.8 25.6 YES 7.0 3.5 YES None. 

MIHPT-09 27.90 1518.2 1535.6 YES 144.7 50.9 YES 2.9 2.3 NO 

 Unable to allow XSD to 
properly heat due to time 
constraints related to site 
access hours. 

. 
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MiHPT Data Plots – Low Range Scales 
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MiHPT Data Plots – High Range Scales 
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Reference Material  
The sections below provide information regarding the Cascade Personnel present at the site during the 

field activities,  the specific equipment used during  field activities, and background  information on  the 

MIP and HPT systems.  

Cascade Personnel 
The following personnel were present during field activities at the Site: 

 Mr. Ethan Olson, Cascade Technical Services (HRSC Technician)

 Mr. John Dixon, Cascade Technical Services (DPT Operator)

Equipment  
The following equipment was utilized during field activities at this site:  

• Geoprobe 78 Series Direct Push Drill Rig

• MIP Controller (Nitrogen Flow and Heater)

• Geoprobe FI 6000 Computer

• HP Model 5890 Gas Chromatograph

• K6300 HPT Controller

• Electrical Conductivity

• ECD (Electron Capture Detector)

• XSD (Halogen Specific Detector)

• PID (Photo Ionization Detector) 10.2 eV Lamp

• FID (Flame Ionization Detector)

• 150' MIP/HPT Trunkline

• 1.75" O.D. MIHPT Probe

• 1.75" O.D. Drive Rods

• Ultra‐High Purity Nitrogen

• Ultra‐High Purity Hydrogen
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MIP System Overview 
The MIP  is  commonly used  for quickly determining  the  locations of volatile organic  compound  (VOC) 
source  zones  and  plumes.  The  MIP  is  most  valuable  in  terms  of  its  ability  to  provide  “spatial 
correspondence”, meaning  that where  the MIP  detector  response  show  peaks,  there  is  likely  to  be 
elevated soil and groundwater concentrations. The MIP can also be used to provide extremely valuable 
data to streamline subsequent investigative tasks and improve the overall efficiency and accuracy of the 
site investigation. Vertical profiles, cross sectional views and 3D images of contaminant distribution can 
all be produced from the electronic data generated by the MIP logs. The unique capability of providing 
reliable,  real‐time  information  allows  for  informed  and  timely  decision making  in  the  field.  The MIP 
works by heating the soils and groundwater adjacent to the probe to 120 degrees C. This volatilizes the 
VOCs and allows the VOCs to transfer through a Teflon membrane via a combination of concentration 
and pressure gradients. These VOCs are then swept into a nitrogen gas loop that carries these vapors to 
a series of detectors housed at the surface. Continuous chemical profiles are generated from each hole. 
Electrical conductivity of the soil is also measured and these logs can be compared to the chemical logs 
to better understand the relationship between the lithology and the contaminant distribution. The MIP 
technology  is only appropriate for VOCs. The following section discusses the various detection systems 
that are commonly used with the MIP system. 

Detector Overview 
 ECD – Electron Capture Detector uses a radioactive Beta emitter (electrons) to ionize some of

the  carrier  gas  and  produce  a  current  between  a  biased  pair  of  electrodes. When  organic
molecules  contain  electronegative  functional  groups,  such  as  halogens,  phosphorous,  and
nitro groups pass by the detector, they capture some of the electrons and reduce the current
measured between the electrodes.

 XSD  –  The  Halogen  Specific  Detector  converts  compounds  containing  halogens  to  their
oxidation products and  free halogen atoms by oxidative pyrolysis. These halogen atoms are
adsorbed onto the activated platinum surface of the detector probe assembly resulting  in an
increase thermionic emission.  This emission current provides a corresponding voltage that is
measured via an electrometer circuit in the detector controller.

 PID – Photo Ionization Detector sample stream flows through the detector's reaction chamber
where  it  is  continuously  irradiated with high energy ultraviolet  light. When  compounds are
present  that  have  a  lower  ionization  potential  than  that  of  the  irradiation  energy  (10.2
electron  volts with  standard  lamp)  they  are  ionized.  The  ions  formed  are  collected  in  an
electrical field, producing an ion current that is proportional to compound concentration. The
ion current is amplified and output by the gas chromatograph's electrometer.

 FID – Flame  Ionization Detector consists of a hydrogen / air  flame and a collector plate. The
effluent  from  the  GC  (trunkline)  passes  through  the  flame,  which  breaks  down  organic
molecules and produces  ions. The  ions are  collected on a biased electrode and produce an
electric signal.

MIP Data Collection 
 Depth ‐ Data is collected every 0.05 feet, or twenty points per foot.
 Electrical Conductivity ‐ Electrical Conductivity data is measured/collected in milli‐siemens per

Meter  (ms/M).  The  conductivity  of  soils  is  different  for  each  type  of media.  Finer  grained
sediments, such as silts or clays, will typically have a higher EC signal. While coarser grained
sediments, sands and gravel, will typically have a lower EC signal.

 Rate  of  Penetration  ‐  Rate  of  penetration  (ROP)  is measured/collected  in  feet  per minute
(ft/min). Speed  is an  indication of the advancement rate of the MIP probe.  In order to allow
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for  adequate  heating  of  the MIP  tooling,  the MIP’s  ROP  should  not  exceed  one  foot  per 
minute.  

 Temperature ‐ Temperature data is measured/collected in Degrees Celsius. Temperature is an
indication of the physical temperature of the MIP block. Minimum and Maximum temperature
is collected at each vertical  interval. Cascade's  temperature protocol  indicates  that  the MIP
probe temperature shall maintain a minimum temperature of 90 Degrees Celsius.

 Pressure  ‐ Pressure data  is measured/collected  in PSI.  The pressure  readings  represent  the
pressure  being  delivered  to  the MIP’s  nitrogen  gas  line. Deviations  greater  than  of  1.5  PSI
outside of the starting pressure indicate a system leak or obstruction is present.

 Detector (ECD, XSD, PID, FID) ‐ Detector responses are measured/collected in micro Volts (uV).
Detector  responses  are  an  indication  of  relative  contaminant  responses.  Minimum  and
Maximum detector responses are collected at each vertical interval.

Response Testing 
Response testing (RT) is an integral part of ensuring the quality of data from the MIP system. Response 
testing is conducted before and after each log. This ensures the validity of the data and the integrity of 
the  system.  The  RT  provides  a  traceable  indication  that  the MIP  system  detectors  are  adequately 
responding  and  allows  the  carrier  gas  trip  time  to  be  calculated  on  the  physical  components  of  the 
system.  

Cascade uses acceptance  criteria  to evaluate  the RTs. The acceptable  criteria  for an RT  is defined  for 
specified concentrations of RT solution and a specified N2 trunkline flow rate. Documenting the RTs will 
provide  a  level  of  quality  assurance  for  each  MIP  project  and  will  also  allow  operators  and  data 
reviewers to identify systems in need of maintenance.  

The trip time is measured by recording the time between the moment when the VOA is placed over the 
membrane and the response of the detectors, as viewed on the MIP data acquisition unit. The baseline 
and peak response value are also recorded for comparison with other MIP response tests. The trip time 
is entered manually into the data acquisition system account for the time it takes for compounds in the 
subsurface to travel the length of the trunkline during the MIP boring.   
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HPT System Overview 
The HPT  system  is  designed  to  evaluate  the  hydraulic  behavior  of  unconsolidated materials.  As  the 

probe is pushed or hammered at 2cm/s, clean water is injected through a screen on the side of the HPT 

probe  at  a  flow  rate  usually  less  than  300 mL/min.  The  injection  pressure, which  is monitored  and 

plotted with  depth,  is  an  indication of  the hydraulic properties  of  the  soil. A  relatively  low pressure 

response  indicates  a  relatively  large  grain  size,  and  the  ability  to  easily  transmit water.  However,  a 

relatively  high  pressure  response  indicates  a  relatively  small  grain  size,  which  correlates  with  the 

inability to transmit water.  

HPT Data Collection 
The HPT system collects depth, electrical conductivity, advancement rate, hydraulic pressure, and flow 

information. Additional detail regarding each of these parameters is provided below.  

 Depth ‐ Data is collected every 0.05 feet, or twenty points per foot.

 Electrical Conductivity  ‐ Electrical Conductivity (EC) data  is collected  in milli‐siemens per meter

(ms/M). The conductivity of soils  is different  for each  type of media. Finer grained sediments,

such  as  silts or  clays, will  typically have  a higher  EC  signal. While  coarser  grained  sediments,

sands  and  gravel, will  typically  have  a  lower  EC  signal.  Rate  of  penetration  (ROP)  –  ROP  is

collected  in units of  feet per minute  (ft/min). ROP of the HPT probe can vary due to operator

advancement and soil types encountered.

 Pressure ‐ Pressure data is collected in pounds per square inch (PSI). Pressure is an indication of

hydraulic pressure applied  to  the subsurface by  the HPT system. The system collects both  the

minimum and maximum pressures over each vertical interval.

 Flow ‐ Flow data is collected in milliliters per minute (mL/min). Flow is an indication of the rate

water  that  is pumped out of  the membrane  at  the HPT probe.  The  system  collects both  the

minimum and maximum flow over each vertical interval.

 Estimated Hydraulic Conductivity (est. K) – Hydraulic conductivity, symbolically represented as K,

is an in‐situ property that describes the ease with which water can move through pore spaces or

fractures.  It  is dependent on  the  intrinsic permeability of  the material  and on  the degree of

saturation. With respect  to  the HPT system,  the estimated K values are only applicable  to  the

saturated portion of the formation. The estimated K value  is calculated using the HPT pressure

and  flow  data.  It  is  also  necessary  to  collect  HPT  response  test  data  before  and  after  each

boring. Additionally,  it  is necessary to conduct at  least one pressure dissipation test during the

logging operation, below the static water table level.

HPT Reference Testing and Dissipation Tests 
Reference  testing  is  done  to  ensure  that  the  HPT  pressure  transducer  is  working  correctly  and  to 

evaluate the condition of the HPT  injection screen. The HPT reference test also calculates atmospheric 

pressure which is required to obtain static water level readings and to determine the estimated K values 

for the log. HPT reference test utilizes a test tube to specifications such that a valve is located 6 inches 

above the HPT  injection screen and the top of the tube  is 6  inches above the valve. When the tube  is 

filled completely with water, the 12 inches of water will supply an additional 0.433 psi of pressure on the 

injection screen (in addition to atmospheric pressure). When the valve (located 6 inches from the top of 

the  tube  and  6  inches  from  the  injection  screen)  is  opened,  only  0.217  psi  of  additional  pressure  is 
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applied to the HPT injection screen. Therefore, the accuracy of the pressure transducer can be assessed 

by comparing the pressure reading when the tube is filled and when the tube is filled to the valve. There 

should be a 0.217 psi difference,  this value  is checked with and without  flow. A  tolerance of ±10%  is 

applied for a passing test.  

Dissipation tests are conducted to determine the additional static pressure added to the HPT pressure 

values  from  water  in  the  formation.  To  conduct  a  dissipation  test,  advancement  of  the  tooling  is 

stopped, the HPT pump  is stopped, and  flow drops to zero. The pressure applied  to the HPT pressure 

transducer  by  the  injection  of  water  into  the  formation  begins  to  dissipate.  This  pressure  should 

dissipate to a value equal to atmospheric pressure plus the static water pressure applied by water in the 

formation.  In  post‐processing  of  the  HPT  log,  the  dissipation  value  and  the  atmospheric  pressure 

determined during HPT reference testing can be used to remove the influence of atmospheric pressure 

and  formational  static  water  pressure  from  the  HPT  pressure  values.  Thereby  correcting  the  HPT 

pressure to values that only indicates the hydraulic properties of the subsurface material.  
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October 06, 2017

LIMS USE: FR - CHRIS CRESCI
LIMS OBJECT ID: 30230598

30230598
Project:
Pace Project No.:

RE:

Chris Cresci
WSP USA
13530 Dulles Technology Drive
Suite 300
Herndon, VA 20171

Hess Towson

Dear Chris Cresci:
Enclosed are the analytical results for sample(s) received by the laboratory on September 20, 2017.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Timothy Reed for

penny.westrick@pacelabs.com

Project Manager

Penny Westrick

724 850-5610

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 1 of 27
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CERTIFICATIONS

Pace Project No.:
Project:

30230598
Hess Towson

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA00091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235

Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TNI Certification #: PA 051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification
Wyoming Certification #: 8TMS-L

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 2 of 27
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230598
Hess Towson

Sample: MW-4 Lab ID: 30230598001 Collected: 09/20/17 11:25 Received: 09/20/17 20:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 2.0 mg/L 10/04/17 14:08 1c09/24/17 12:090.52 5
Surrogates
o-Terphenyl (S) 43 % 10/04/17 14:08 84-15-109/24/17 12:0935-101 5

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) 1710 ug/L 10/03/17 17:48200 1
Surrogates
4-Bromofluorobenzene (S) 112 % 10/03/17 17:48 460-00-472-124 1

Analytical Method: EPA 8260B8260B MSV

Benzene 82.6 ug/L 09/26/17 09:06 71-43-21.0 1
Ethylbenzene 269 ug/L 09/26/17 09:06 100-41-41.0 1
Toluene 12.5 ug/L 09/26/17 09:06 108-88-31.0 1
Xylene (Total) 56.1 ug/L 09/26/17 09:06 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 97 % 09/26/17 09:06 2037-26-580-120 1
4-Bromofluorobenzene (S) 103 % 09/26/17 09:06 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 104 % 09/26/17 09:06 17060-07-080-120 1
Dibromofluoromethane (S) 97 % 09/26/17 09:06 1868-53-780-120 1

Analytical Method: SM2320B-972320B Alkalinity

Alkalinity,Total (CaCO3 pH4.5) 242 mg/L 10/02/17 17:3510.0 1

Analytical Method: SM4500S2F-004500S2F Sulfide, Iodometric

Sulfide ND mg/L 09/25/17 18:23 18496-25-81.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Sulfate ND mg/L 10/02/17 10:36 14808-79-80.50 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 3 of 27
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230598
Hess Towson

Sample: YP-1 Lab ID: 30230598002 Collected: 09/20/17 08:45 Received: 09/20/17 20:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 1.3 mg/L 10/04/17 00:59 1c09/24/17 12:090.10 1
Surrogates
o-Terphenyl (S) 40 % 10/04/17 00:59 84-15-109/24/17 12:0935-101 1

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) 5000 ug/L 09/26/17 06:47200 1
Surrogates
a,a,a-Trifluorotoluene (S) 92 % 09/26/17 06:47 98-08-860-158 1
4-Bromofluorobenzene (S) 104 % 09/26/17 06:47 460-00-472-124 1

Analytical Method: EPA 8260B8260B MSV

Benzene 7.6 ug/L 09/26/17 09:33 71-43-21.0 1
Ethylbenzene 539 ug/L 09/27/17 00:47 100-41-410.0 10
Toluene 26.5 ug/L 09/26/17 09:33 108-88-31.0 1
Xylene (Total) 439 ug/L 09/26/17 09:33 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 99 % 09/26/17 09:33 2037-26-580-120 1
4-Bromofluorobenzene (S) 104 % 09/26/17 09:33 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 105 % 09/26/17 09:33 17060-07-080-120 1
Dibromofluoromethane (S) 91 % 09/26/17 09:33 1868-53-780-120 1

Analytical Method: SM2320B-972320B Alkalinity

Alkalinity,Total (CaCO3 pH4.5) 188 mg/L 10/02/17 17:4210.0 1

Analytical Method: SM4500S2F-004500S2F Sulfide, Iodometric

Sulfide ND mg/L 09/25/17 18:24 18496-25-81.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Sulfate ND mg/L 10/02/17 10:52 14808-79-80.50 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 4 of 27
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230598
Hess Towson

Sample: YMW-7 Lab ID: 30230598003 Collected: 09/19/17 13:20 Received: 09/20/17 20:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 1.3 mg/L 10/04/17 00:13 1c09/24/17 12:090.10 1
Surrogates
o-Terphenyl (S) 51 % 10/04/17 00:13 84-15-109/24/17 12:0935-101 1

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) 7640 ug/L 10/03/17 16:492000 10
Surrogates
4-Bromofluorobenzene (S) 112 % 10/03/17 16:49 460-00-472-124 10

Analytical Method: EPA 8260B8260B MSV

Benzene 64.1 ug/L 09/26/17 10:11 71-43-21.0 1
Ethylbenzene 274 ug/L 09/26/17 10:11 100-41-41.0 1
Toluene 68.0 ug/L 09/26/17 10:11 108-88-31.0 1
Xylene (Total) 994 ug/L 09/26/17 10:11 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 96 % 09/26/17 10:11 2037-26-580-120 1
4-Bromofluorobenzene (S) 106 % 09/26/17 10:11 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 95 % 09/26/17 10:11 17060-07-080-120 1
Dibromofluoromethane (S) 91 % 09/26/17 10:11 1868-53-780-120 1

Analytical Method: SM2320B-972320B Alkalinity

Alkalinity,Total (CaCO3 pH4.5) 128 mg/L 10/02/17 17:4510.0 1

Analytical Method: SM4500S2F-004500S2F Sulfide, Iodometric

Sulfide ND mg/L 09/25/17 18:21 18496-25-81.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Sulfate ND mg/L 10/02/17 11:09 14808-79-80.50 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30230598
Hess Towson

Sample: YMW-3 Lab ID: 30230598004 Collected: 09/19/17 11:10 Received: 09/20/17 20:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) ND mg/L 10/04/17 00:20 1c09/24/17 12:090.10 1
Surrogates
o-Terphenyl (S) 54 % 10/04/17 00:20 84-15-109/24/17 12:0935-101 1

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) ND ug/L 09/26/17 05:28200 1
Surrogates
a,a,a-Trifluorotoluene (S) 74 % 09/26/17 05:28 98-08-860-158 1
4-Bromofluorobenzene (S) 114 % 09/26/17 05:28 460-00-472-124 1

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 09/26/17 08:12 71-43-21.0 1
Ethylbenzene ND ug/L 09/26/17 08:12 100-41-41.0 1
Toluene ND ug/L 09/26/17 08:12 108-88-31.0 1
Xylene (Total) ND ug/L 09/26/17 08:12 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 94 % 09/26/17 08:12 2037-26-580-120 1
4-Bromofluorobenzene (S) 102 % 09/26/17 08:12 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 103 % 09/26/17 08:12 17060-07-080-120 1
Dibromofluoromethane (S) 96 % 09/26/17 08:12 1868-53-780-120 1

Analytical Method: SM2320B-972320B Alkalinity

Alkalinity,Total (CaCO3 pH4.5) 24.0 mg/L 10/02/17 17:4710.0 1

Analytical Method: SM4500S2F-004500S2F Sulfide, Iodometric

Sulfide ND mg/L 09/25/17 18:22 18496-25-81.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Sulfate 65.2 mg/L 09/29/17 23:10 14808-79-850.0 100

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 6 of 27



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30230598
Hess Towson

Sample: EB-091917 Lab ID: 30230598005 Collected: 09/19/17 11:40 Received: 09/20/17 20:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) ND mg/L 10/04/17 00:35 1c09/24/17 12:090.10 1
Surrogates
o-Terphenyl (S) 40 % 10/04/17 00:35 84-15-109/24/17 12:0935-101 1

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) ND ug/L 10/03/17 17:09200 1
Surrogates
4-Bromofluorobenzene (S) 113 % 10/03/17 17:09 460-00-472-124 1

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 09/26/17 03:41 71-43-21.0 1
Ethylbenzene ND ug/L 09/26/17 03:41 100-41-41.0 1
Toluene ND ug/L 09/26/17 03:41 108-88-31.0 1
Xylene (Total) ND ug/L 09/26/17 03:41 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 95 % 09/26/17 03:41 2037-26-580-120 1
4-Bromofluorobenzene (S) 103 % 09/26/17 03:41 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 103 % 09/26/17 03:41 17060-07-080-120 1
Dibromofluoromethane (S) 99 % 09/26/17 03:41 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230598
Hess Towson

Sample: Trip Blank Lab ID: 30230598006 Collected: 09/19/17 00:01 Received: 09/20/17 20:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 09/26/17 03:14 71-43-21.0 1
Ethylbenzene ND ug/L 09/26/17 03:14 100-41-41.0 1
Toluene ND ug/L 09/26/17 03:14 108-88-31.0 1
Xylene (Total) ND ug/L 09/26/17 03:14 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 96 % 09/26/17 03:14 2037-26-580-120 1
4-Bromofluorobenzene (S) 102 % 09/26/17 03:14 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 102 % 09/26/17 03:14 17060-07-080-120 1
Dibromofluoromethane (S) 98 % 09/26/17 03:14 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230598
Hess Towson

Sample: MIP-2 (25-30) Lab ID: 30230598007 Collected: 09/20/17 10:15 Received: 09/20/17 20:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) 803 mg/kg 10/04/17 19:3310/03/17 08:56159 20
Surrogates
o-Terphenyl (S) 236 % 10/04/17 19:33 84-15-1 S410/03/17 08:5624-123 20

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

Gasoline Range Organics 1220 mg/kg 09/27/17 15:35 B,L109/25/17 12:32120 10
Surrogates
a,a,a-Trifluorotoluene (S) 88 % 09/27/17 15:35 98-08-809/25/17 12:3210-174 10
4-Bromofluorobenzene (S) 89 % 09/27/17 15:35 460-00-409/25/17 12:3285-109 10

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 10/03/17 19:15 71-43-2 1c10/03/17 10:30209 50
Ethylbenzene 20900 ug/kg 10/04/17 13:43 100-41-4 1c10/03/17 10:302090 500
Toluene 1240 ug/kg 10/03/17 19:15 108-88-3 1c10/03/17 10:30209 50
Xylene (Total) 113000 ug/kg 10/04/17 13:43 1330-20-710/03/17 10:306270 500
Surrogates
Toluene-d8 (S) 113 % 10/03/17 19:15 2037-26-510/03/17 10:3076-124 50
4-Bromofluorobenzene (S) 104 % 10/03/17 19:15 460-00-410/03/17 10:3070-133 50
1,2-Dichloroethane-d4 (S) 103 % 10/03/17 19:15 17060-07-010/03/17 10:3074-131 50
Dibromofluoromethane (S) 79 % 10/03/17 19:15 1868-53-710/03/17 10:3071-130 50

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 16.5 % 10/01/17 12:390.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230598
Hess Towson

Sample: MIP-2 (GW-25-30) Lab ID: 30230598008 Collected: 09/20/17 12:25 Received: 09/20/17 20:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 2.2 mg/L 10/04/17 14:16 1c,A509/24/17 12:090.55 5
Surrogates
o-Terphenyl (S) 37 % 10/04/17 14:16 84-15-109/24/17 12:0935-101 5

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) 8480 ug/L 10/03/17 18:082000 10
Surrogates
4-Bromofluorobenzene (S) 111 % 10/03/17 18:08 460-00-472-124 10

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 09/26/17 08:39 71-43-21.0 1
Ethylbenzene 109 ug/L 09/26/17 08:39 100-41-41.0 1
Toluene 38.7 ug/L 09/26/17 08:39 108-88-31.0 1
Xylene (Total) 652 ug/L 09/26/17 08:39 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 97 % 09/26/17 08:39 2037-26-580-120 1
4-Bromofluorobenzene (S) 104 % 09/26/17 08:39 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 99 % 09/26/17 08:39 17060-07-080-120 1
Dibromofluoromethane (S) 96 % 09/26/17 08:39 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230598
Hess Towson

Sample: MIP-7 (21-26) Lab ID: 30230598009 Collected: 09/20/17 15:00 Received: 09/20/17 20:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) 183 mg/kg 10/04/17 19:5210/03/17 08:5639.4 5
Surrogates
o-Terphenyl (S) 59 % 10/04/17 19:52 84-15-110/03/17 08:5624-123 5

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

Gasoline Range Organics 372 mg/kg 09/27/17 15:55 B,L109/25/17 12:32120 10
Surrogates
a,a,a-Trifluorotoluene (S) 138 % 09/27/17 15:55 98-08-809/25/17 12:3210-174 10
4-Bromofluorobenzene (S) 102 % 09/27/17 15:55 460-00-409/25/17 12:3285-109 10

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 09/29/17 20:55 71-43-2 1c09/29/17 09:36162 50
Ethylbenzene 3440 ug/kg 09/29/17 20:55 100-41-4 1c09/29/17 09:36162 50
Toluene 265 ug/kg 09/29/17 20:55 108-88-3 1c09/29/17 09:36162 50
Xylene (Total) 17100 ug/kg 09/29/17 20:55 1330-20-709/29/17 09:36487 50
Surrogates
Toluene-d8 (S) 103 % 09/29/17 20:55 2037-26-509/29/17 09:3676-124 50
4-Bromofluorobenzene (S) 101 % 09/29/17 20:55 460-00-409/29/17 09:3670-133 50
1,2-Dichloroethane-d4 (S) 87 % 09/29/17 20:55 17060-07-009/29/17 09:3674-131 50
Dibromofluoromethane (S) 83 % 09/29/17 20:55 1868-53-709/29/17 09:3671-130 50

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 17.0 % 10/01/17 12:390.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230598
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

272875
EPA 5035A/5030B

EPA 8015B
Gasoline Range Organics

Associated Lab Samples: 30230598007, 30230598009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1342818
Associated Lab Samples: 30230598007, 30230598009

Matrix: Solid

Analyzed

Gasoline Range Organics mg/kg ND 10.0 CH09/25/17 15:37
4-Bromofluorobenzene (S) % 111 85-109 ST09/25/17 15:37
a,a,a-Trifluorotoluene (S) % 99 10-174 09/25/17 15:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1342819LABORATORY CONTROL SAMPLE:
LCSSpike

Gasoline Range Organics mg/kg 61.1 CH,L150 122 71-141
4-Bromofluorobenzene (S) % 101 85-109
a,a,a-Trifluorotoluene (S) % 100 10-174

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1342820MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30230586003

1342821

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Gasoline Range Organics mg/kg CH54.3 109 72-141110 154.310.9 U 60.4 61.3
4-Bromofluorobenzene (S) % 101 85-109101
a,a,a-Trifluorotoluene (S) % 99 10-174103

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30230598
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

272925
EPA 5030/8015B

EPA 5030/8015B
Gasoline Range Organics

Associated Lab Samples: 30230598002, 30230598004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1342966
Associated Lab Samples: 30230598002, 30230598004

Matrix: Water

Analyzed

TPH (C06-C10) ug/L ND 200 CH09/26/17 00:13
4-Bromofluorobenzene (S) % 112 72-124 09/26/17 00:13
a,a,a-Trifluorotoluene (S) % 79 60-158 09/26/17 00:13

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1342967LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C06-C10) ug/L 979 CH1000 98 71-141
4-Bromofluorobenzene (S) % 108 72-124
a,a,a-Trifluorotoluene (S) % 111 60-158

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1342968MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30230695001

1342969

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

TPH (C06-C10) ug/L 1000 93 11-165115 211000ND 958 1180
4-Bromofluorobenzene (S) % 105 72-124104
a,a,a-Trifluorotoluene (S) % 112 60-158112

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30230598
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273768
EPA 5030/8015B

EPA 5030/8015B
Gasoline Range Organics

Associated Lab Samples: 30230598001, 30230598003, 30230598005, 30230598008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1346956
Associated Lab Samples: 30230598001, 30230598003, 30230598005, 30230598008

Matrix: Water

Analyzed

TPH (C06-C10) ug/L ND 200 10/03/17 16:10
4-Bromofluorobenzene (S) % 112 72-124 10/03/17 16:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1346957LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C06-C10) ug/L 9701000 97 71-141
4-Bromofluorobenzene (S) % 103 72-124

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1346958MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30231469003

1346959

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

TPH (C06-C10) ug/L 1000 82 11-16581 11000ND 824 815
4-Bromofluorobenzene (S) % 103 72-124105

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30230598
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273621
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30230598009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1345838
Associated Lab Samples: 30230598009

Matrix: Solid

Analyzed

Benzene ug/kg ND 250 09/29/17 12:47
Ethylbenzene ug/kg ND 250 09/29/17 12:47
Toluene ug/kg ND 250 09/29/17 12:47
Xylene (Total) ug/kg ND 750 09/29/17 12:47
1,2-Dichloroethane-d4 (S) % 97 74-131 09/29/17 12:47
4-Bromofluorobenzene (S) % 99 70-133 09/29/17 12:47
Dibromofluoromethane (S) % 95 71-130 09/29/17 12:47
Toluene-d8 (S) % 97 76-124 09/29/17 12:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1345839LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/kg 18.120 91 70-130
Ethylbenzene ug/kg 18.320 91 70-130
Toluene ug/kg 18.520 93 70-130
Xylene (Total) ug/kg 58.060 97 70-130
1,2-Dichloroethane-d4 (S) % 86 74-131
4-Bromofluorobenzene (S) % 99 70-133
Dibromofluoromethane (S) % 98 71-130
Toluene-d8 (S) % 101 76-124

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30230598
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273981
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30230598007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1347690
Associated Lab Samples: 30230598007

Matrix: Solid

Analyzed

Benzene ug/kg ND 250 10/03/17 10:26
Ethylbenzene ug/kg ND 250 10/03/17 10:26
Toluene ug/kg ND 250 10/03/17 10:26
Xylene (Total) ug/kg ND 750 10/03/17 10:26
1,2-Dichloroethane-d4 (S) % 101 74-131 10/03/17 10:26
4-Bromofluorobenzene (S) % 96 70-133 10/03/17 10:26
Dibromofluoromethane (S) % 100 71-130 10/03/17 10:26
Toluene-d8 (S) % 93 76-124 10/03/17 10:26

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1347691LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/kg 21.120 106 70-130
Ethylbenzene ug/kg 21.320 106 70-130
Toluene ug/kg 20.320 102 70-130
Xylene (Total) ug/kg 63.360 106 70-130
1,2-Dichloroethane-d4 (S) % 98 74-131
4-Bromofluorobenzene (S) % 98 70-133
Dibromofluoromethane (S) % 104 71-130
Toluene-d8 (S) % 98 76-124

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 04:48 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30230598
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273056
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30230598001, 30230598002, 30230598003, 30230598004, 30230598005, 30230598006, 30230598008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1343359
Associated Lab Samples: 30230598001, 30230598002, 30230598003, 30230598004, 30230598005, 30230598006, 30230598008

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 09/26/17 02:47
Ethylbenzene ug/L ND 1.0 09/26/17 02:47
Toluene ug/L ND 1.0 09/26/17 02:47
Xylene (Total) ug/L ND 3.0 09/26/17 02:47
1,2-Dichloroethane-d4 (S) % 104 80-120 09/26/17 02:47
4-Bromofluorobenzene (S) % 104 79-129 09/26/17 02:47
Dibromofluoromethane (S) % 98 80-120 09/26/17 02:47
Toluene-d8 (S) % 95 80-120 09/26/17 02:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1343360LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 19.620 98 70-130
Ethylbenzene ug/L 19.920 99 70-130
Toluene ug/L 20.620 103 70-130
Xylene (Total) ug/L 60.060 100 70-130
1,2-Dichloroethane-d4 (S) % 97 80-120
4-Bromofluorobenzene (S) % 106 79-129
Dibromofluoromethane (S) % 99 80-120
Toluene-d8 (S) % 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1343361MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30230867001

1343362

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Benzene ug/L MH20 170 67-12195 262030.5 64.4 49.5
Ethylbenzene ug/L 20 112 70-127117 420ND 22.5 23.3
Toluene ug/L 20 116 77-125121 420ND 23.8 24.7
Xylene (Total) ug/L 60 113 69-128120 660ND 68.0 72.1
1,2-Dichloroethane-d4 (S) % 96 80-12090
4-Bromofluorobenzene (S) % 105 79-129103
Dibromofluoromethane (S) % 97 80-12096
Toluene-d8 (S) % 99 80-120100
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30230598
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273938
EPA 3546

EPA 8015B
EPA 8015 TPH

Associated Lab Samples: 30230598007, 30230598009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1347510
Associated Lab Samples: 30230598007, 30230598009

Matrix: Solid

Analyzed

TPH (C10-C28) mg/kg ND 6.7 B10/04/17 02:27
o-Terphenyl (S) % 54 24-123 10/04/17 02:27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1347511LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C10-C28) mg/kg 47.066.7 71 43-98
o-Terphenyl (S) % 86 24-123

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1347512MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30231631001

1347513

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

TPH (C10-C28) mg/kg 72.2 68 10-17552 1472.135.5 84.6 73.2
o-Terphenyl (S) % 77 24-12378

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230598
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

272858
EPA 3510C

EPA 8015B
EPA 8015 TPH

Associated Lab Samples: 30230598001, 30230598002, 30230598003, 30230598004, 30230598005, 30230598008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1342778
Associated Lab Samples: 30230598001, 30230598002, 30230598003, 30230598004, 30230598005, 30230598008

Matrix: Water

Analyzed

TPH (C10-C28) mg/L ND 0.10 10/03/17 23:49
o-Terphenyl (S) % 36 35-101 10/03/17 23:49

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1342779LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C10-C28) mg/L 0.481 48 41-103
o-Terphenyl (S) % 69 35-101
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230598
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273758
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Associated Lab Samples: 30230598007, 30230598009

Parameter Units
Dup

Result QualifiersRPDResult
30230590001

1346940SAMPLE DUPLICATE:

Percent Moisture % 38.9 537.0

Parameter Units
Dup

Result QualifiersRPDResult
30230598007

1346941SAMPLE DUPLICATE:

Percent Moisture % 18.6 1216.5

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230598
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273912
SM2320B-97

SM2320B-97
2320B Alkalinity

Associated Lab Samples: 30230598001, 30230598002, 30230598003, 30230598004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1347410
Associated Lab Samples: 30230598001, 30230598002, 30230598003, 30230598004

Matrix: Water

Analyzed

Alkalinity,Total (CaCO3 pH4.5) mg/L ND 10.0 10/02/17 17:32

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1347411LABORATORY CONTROL SAMPLE:
LCSSpike

Alkalinity,Total (CaCO3 pH4.5) mg/L 20.020 100 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1347412MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30230598001

1347413

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Alkalinity,Total (CaCO3 pH4.5) mg/L 50 108 85-11596 250242 296 290
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230598
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

272989
SM4500S2F-00

SM4500S2F-00
4500S2F Sulfide, Iodometric

Associated Lab Samples: 30230598001, 30230598002, 30230598003, 30230598004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1343174
Associated Lab Samples: 30230598001, 30230598002, 30230598003, 30230598004

Matrix: Water

Analyzed

Sulfide mg/L ND 1.0 09/25/17 18:13

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1343175LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfide mg/L 6.05.7 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1343177MATRIX SPIKE SAMPLE:
MSSpike

Result
30230545001

Sulfide mg/L 9.25.7 91 85-1154.0

Parameter Units
Dup

Result QualifiersRPDResult
30230347001

1343176SAMPLE DUPLICATE:

Sulfide mg/L NDND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230598
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273520
EPA 300.0

EPA 300.0
300.0 IC Anions 28day

Associated Lab Samples: 30230598001, 30230598002, 30230598003, 30230598004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1345393
Associated Lab Samples: 30230598001, 30230598002, 30230598003, 30230598004

Matrix: Water

Analyzed

Sulfate mg/L ND 0.50 09/29/17 20:42

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1345394LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 2.02 98 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1345396MATRIX SPIKE SAMPLE:
MSSpike

Result
30230889011

Sulfate mg/L 209100 95 90-110115

Parameter Units
Dup

Result QualifiersRPDResult
30230889011

1345395SAMPLE DUPLICATE:

Sulfate mg/L 114 1115
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QUALIFIERS

Pace Project No.:
Project:

30230598
Hess Towson

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

BATCH QUALIFIERS

Batch: 272858
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 273621
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 273981
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.1c
Greater than 5% sediment in sample determined by visual observation. Aqueous portion decanted from the sediment and
extracted.

A5

Analyte was detected in the associated method blank.B
The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased
high.

CH

Analyte recovery in the laboratory control sample (LCS) was above QC limits.  Results for this analyte in associated
samples may be biased high.

L1

Matrix spike recovery and/or matrix spike duplicate recovery was above laboratory control limits. Result may be biased
high.

MH

Surrogate recovery not evaluated against control limits due to sample dilution.S4
Surrogate recovery was above laboratory control limits. Results may be biased high.ST

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30230598
Hess Towson

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30230598007 273938 274087MIP-2 (25-30) EPA 3546 EPA 8015B
30230598009 273938 274087MIP-7 (21-26) EPA 3546 EPA 8015B

30230598001 272858 274070MW-4 EPA 3510C EPA 8015B
30230598002 272858 274070YP-1 EPA 3510C EPA 8015B
30230598003 272858 274070YMW-7 EPA 3510C EPA 8015B
30230598004 272858 274070YMW-3 EPA 3510C EPA 8015B
30230598005 272858 274070EB-091917 EPA 3510C EPA 8015B
30230598008 272858 274070MIP-2 (GW-25-30) EPA 3510C EPA 8015B

30230598007 272875 273006MIP-2 (25-30) EPA 5035A/5030B EPA 8015B
30230598009 272875 273006MIP-7 (21-26) EPA 5035A/5030B EPA 8015B

30230598001 273768MW-4 EPA 5030/8015B

30230598002 272925YP-1 EPA 5030/8015B

30230598003 273768YMW-7 EPA 5030/8015B

30230598004 272925YMW-3 EPA 5030/8015B

30230598005 273768EB-091917 EPA 5030/8015B
30230598008 273768MIP-2 (GW-25-30) EPA 5030/8015B

30230598007 273981 274020MIP-2 (25-30) EPA 5035A EPA 8260B

30230598009 273621 273645MIP-7 (21-26) EPA 5035A EPA 8260B

30230598001 273056MW-4 EPA 8260B
30230598002 273056YP-1 EPA 8260B
30230598003 273056YMW-7 EPA 8260B
30230598004 273056YMW-3 EPA 8260B
30230598005 273056EB-091917 EPA 8260B
30230598006 273056Trip Blank EPA 8260B
30230598008 273056MIP-2 (GW-25-30) EPA 8260B

30230598007 273758MIP-2 (25-30) ASTM D2974-87
30230598009 273758MIP-7 (21-26) ASTM D2974-87

30230598001 273912MW-4 SM2320B-97
30230598002 273912YP-1 SM2320B-97
30230598003 273912YMW-7 SM2320B-97
30230598004 273912YMW-3 SM2320B-97

30230598001 272989MW-4 SM4500S2F-00
30230598002 272989YP-1 SM4500S2F-00
30230598003 272989YMW-7 SM4500S2F-00
30230598004 272989YMW-3 SM4500S2F-00

30230598001 273520MW-4 EPA 300.0
30230598002 273520YP-1 EPA 300.0
30230598003 273520YMW-7 EPA 300.0
30230598004 273520YMW-3 EPA 300.0
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October 13, 2017

LIMS USE: FR - CHRIS CRESCI
LIMS OBJECT ID: 30230752

30230752
Project:
Pace Project No.:

RE:

Chris Cresci
WSP USA
13530 Dulles Technology Drive
Suite 300
Herndon, VA 20171

Hess Towson

Dear Chris Cresci:
Enclosed are the analytical results for sample(s) received by the laboratory on September 21, 2017.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

Revision 1 - This report replaces the October 06, 2017 report. This project was revised on
October13, 2017 in order to correct the reported DRO and GRO carbon ranges as per the COC.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Timothy Reed for

penny.westrick@pacelabs.com

Project Manager

Penny Westrick

724 850-5610

Enclosures

cc: Pam Robertson, WSP USA
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CERTIFICATIONS

Pace Project No.:
Project:

30230752
Hess Towson

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA00091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235

Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TNI Certification #: PA 051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification
Wyoming Certification #: 8TMS-L
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230752
Hess Towson

Sample: MIP-8 (18-22) Lab ID: 30230752001 Collected: 09/21/17 08:30 Received: 09/21/17 23:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) 74.1 mg/kg 10/04/17 05:3510/03/17 08:567.9 1
Surrogates
o-Terphenyl (S) 60 % 10/04/17 05:35 84-15-110/03/17 08:5624-123 1

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

Gasoline Range Organics 297 mg/kg 09/27/17 16:15 B,L109/25/17 12:32103 10
Surrogates
a,a,a-Trifluorotoluene (S) 131 % 09/27/17 16:15 98-08-809/25/17 12:3210-174 10
4-Bromofluorobenzene (S) 104 % 09/27/17 16:15 460-00-409/25/17 12:3285-109 10

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 10/04/17 15:56 71-43-2 1c10/04/17 11:124.0 1
Ethylbenzene 5530 ug/kg 10/05/17 17:23 100-41-4 1c10/05/17 12:00203 50
Toluene 312 ug/kg 10/04/17 15:56 108-88-3 1c10/04/17 11:124.0 1
Xylene (Total) 26900 ug/kg 10/05/17 17:23 1330-20-710/05/17 12:00610 50
Surrogates
Toluene-d8 (S) 159 % 10/04/17 15:56 2037-26-5 ST10/04/17 11:1276-124 1
4-Bromofluorobenzene (S) 146 % 10/04/17 15:56 460-00-4 ST10/04/17 11:1270-133 1
1,2-Dichloroethane-d4 (S) 167 % 10/04/17 15:56 17060-07-0 ST10/04/17 11:1274-131 1
Dibromofluoromethane (S) 49 % 10/04/17 15:56 1868-53-7 SR10/04/17 11:1271-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 16.5 % 10/04/17 13:590.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230752
Hess Towson

Sample: MIP-8 (27-30) Lab ID: 30230752002 Collected: 09/21/17 09:05 Received: 09/21/17 23:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) ND mg/kg 10/04/17 05:4510/03/17 08:567.9 1
Surrogates
o-Terphenyl (S) 50 % 10/04/17 05:45 84-15-110/03/17 08:5624-123 1

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

Gasoline Range Organics ND mg/kg 09/25/17 23:34 B,CH,L109/25/17 12:3211.0 1
Surrogates
a,a,a-Trifluorotoluene (S) 82 % 09/25/17 23:34 98-08-809/25/17 12:3210-174 1
4-Bromofluorobenzene (S) 112 % 09/25/17 23:34 460-00-4 S309/25/17 12:3285-109 1

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 10/04/17 16:15 71-43-2 1c10/04/17 11:124.5 1
Ethylbenzene ND ug/kg 10/04/17 16:15 100-41-4 1c10/04/17 11:124.5 1
Toluene ND ug/kg 10/04/17 16:15 108-88-3 1c10/04/17 11:124.5 1
Xylene (Total) ND ug/kg 10/04/17 16:15 1330-20-710/04/17 11:1213.5 1
Surrogates
Toluene-d8 (S) 95 % 10/04/17 16:15 2037-26-510/04/17 11:1276-124 1
4-Bromofluorobenzene (S) 99 % 10/04/17 16:15 460-00-410/04/17 11:1270-133 1
1,2-Dichloroethane-d4 (S) 103 % 10/04/17 16:15 17060-07-010/04/17 11:1274-131 1
Dibromofluoromethane (S) 103 % 10/04/17 16:15 1868-53-710/04/17 11:1271-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 17.4 % 10/04/17 13:590.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230752
Hess Towson

Sample: MIP-8 (GW-18-22) Lab ID: 30230752003 Collected: 09/21/17 11:45 Received: 09/21/17 23:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 3.5 mg/L 10/04/17 14:26 1c,A509/24/17 12:091.1 10
Surrogates
o-Terphenyl (S) 43 % 10/04/17 14:26 84-15-109/24/17 12:0935-101 10

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) 10300 ug/L 10/04/17 10:042000 10
Surrogates
4-Bromofluorobenzene (S) 110 % 10/04/17 10:04 460-00-472-124 10

Analytical Method: EPA 8260B8260B MSV

Benzene 23.5 ug/L 09/28/17 10:52 71-43-21.0 1
Ethylbenzene 599 ug/L 09/28/17 11:19 100-41-450.0 50
Toluene 123 ug/L 09/28/17 10:52 108-88-31.0 1
Xylene (Total) 1680 ug/L 09/28/17 11:19 1330-20-7150 50
Surrogates
Toluene-d8 (S) 99 % 09/28/17 10:52 2037-26-580-120 1
4-Bromofluorobenzene (S) 108 % 09/28/17 10:52 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 95 % 09/28/17 10:52 17060-07-080-120 1
Dibromofluoromethane (S) 93 % 09/28/17 10:52 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230752
Hess Towson

Sample: Trip Blank Lab ID: 30230752004 Collected: 09/21/17 00:01 Received: 09/21/17 23:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 09/28/17 02:08 71-43-21.0 1
Ethylbenzene ND ug/L 09/28/17 02:08 100-41-41.0 1
Toluene ND ug/L 09/28/17 02:08 108-88-31.0 1
Xylene (Total) ND ug/L 09/28/17 02:08 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 99 % 09/28/17 02:08 2037-26-580-120 1
4-Bromofluorobenzene (S) 104 % 09/28/17 02:08 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 98 % 09/28/17 02:08 17060-07-080-120 1
Dibromofluoromethane (S) 93 % 09/28/17 02:08 1868-53-780-120 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230752
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

272875
EPA 5035A/5030B

EPA 8015B
Gasoline Range Organics

Associated Lab Samples: 30230752001, 30230752002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1342818
Associated Lab Samples: 30230752001, 30230752002

Matrix: Solid

Analyzed

Gasoline Range Organics mg/kg ND 10.0 CH09/25/17 15:37
4-Bromofluorobenzene (S) % 111 85-109 ST09/25/17 15:37
a,a,a-Trifluorotoluene (S) % 99 10-174 09/25/17 15:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1342819LABORATORY CONTROL SAMPLE:
LCSSpike

Gasoline Range Organics mg/kg 61.1 CH,L150 122 71-141
4-Bromofluorobenzene (S) % 101 85-109
a,a,a-Trifluorotoluene (S) % 100 10-174

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1342820MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30230586003

1342821

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Gasoline Range Organics mg/kg CH54.3 109 72-141110 154.310.9 U 60.4 61.3
4-Bromofluorobenzene (S) % 101 85-109101
a,a,a-Trifluorotoluene (S) % 99 10-174103

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230752
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273768
EPA 5030/8015B

EPA 5030/8015B
Gasoline Range Organics

Associated Lab Samples: 30230752003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1346956
Associated Lab Samples: 30230752003

Matrix: Water

Analyzed

TPH (C06-C10) ug/L ND 200 10/03/17 16:10
4-Bromofluorobenzene (S) % 112 72-124 10/03/17 16:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1346957LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C06-C10) ug/L 9701000 97 71-141
4-Bromofluorobenzene (S) % 103 72-124

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1346958MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30231469003

1346959

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

TPH (C06-C10) ug/L 1000 82 11-16581 11000ND 824 815
4-Bromofluorobenzene (S) % 103 72-124105
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230752
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

274174
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30230752001, 30230752002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1348491
Associated Lab Samples: 30230752001, 30230752002

Matrix: Solid

Analyzed

Benzene ug/kg ND 5.0 10/04/17 14:08
Ethylbenzene ug/kg ND 5.0 10/04/17 14:08
Toluene ug/kg ND 5.0 10/04/17 14:08
Xylene (Total) ug/kg ND 15.0 10/04/17 14:08
1,2-Dichloroethane-d4 (S) % 102 74-131 10/04/17 14:08
4-Bromofluorobenzene (S) % 95 70-133 10/04/17 14:08
Dibromofluoromethane (S) % 103 71-130 10/04/17 14:08
Toluene-d8 (S) % 95 76-124 10/04/17 14:08

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1348492LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/kg 18.520 93 70-130
Ethylbenzene ug/kg 18.920 94 70-130
Toluene ug/kg 17.620 88 70-130
Xylene (Total) ug/kg 55.060 92 70-130
1,2-Dichloroethane-d4 (S) % 97 74-131
4-Bromofluorobenzene (S) % 93 70-133
Dibromofluoromethane (S) % 101 71-130
Toluene-d8 (S) % 95 76-124
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230752
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

274372
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30230752001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1349299
Associated Lab Samples: 30230752001

Matrix: Solid

Analyzed

Ethylbenzene ug/kg ND 250 10/05/17 12:32
Xylene (Total) ug/kg ND 750 10/05/17 12:32
1,2-Dichloroethane-d4 (S) % 98 74-131 10/05/17 12:32
4-Bromofluorobenzene (S) % 98 70-133 10/05/17 12:32
Dibromofluoromethane (S) % 100 71-130 10/05/17 12:32
Toluene-d8 (S) % 95 76-124 10/05/17 12:32

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1349300LABORATORY CONTROL SAMPLE:
LCSSpike

Ethylbenzene ug/kg 18.220 91 70-130
Xylene (Total) ug/kg 52.860 88 70-130
1,2-Dichloroethane-d4 (S) % 99 74-131
4-Bromofluorobenzene (S) % 95 70-133
Dibromofluoromethane (S) % 103 71-130
Toluene-d8 (S) % 97 76-124
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30230752
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273376
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30230752003, 30230752004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1344663
Associated Lab Samples: 30230752003, 30230752004

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 09/28/17 01:41
Ethylbenzene ug/L ND 1.0 09/28/17 01:41
Toluene ug/L ND 1.0 09/28/17 01:41
Xylene (Total) ug/L ND 3.0 09/28/17 01:41
1,2-Dichloroethane-d4 (S) % 96 80-120 09/28/17 01:41
4-Bromofluorobenzene (S) % 101 79-129 09/28/17 01:41
Dibromofluoromethane (S) % 93 80-120 09/28/17 01:41
Toluene-d8 (S) % 98 80-120 09/28/17 01:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1344664LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 20.820 104 70-130
Ethylbenzene ug/L 21.120 105 70-130
Toluene ug/L 21.720 109 70-130
Xylene (Total) ug/L 64.960 108 70-130
1,2-Dichloroethane-d4 (S) % 98 80-120
4-Bromofluorobenzene (S) % 106 79-129
Dibromofluoromethane (S) % 100 80-120
Toluene-d8 (S) % 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1344665MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30230912001

1344666

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Benzene ug/L 20 103 67-121109 520ND 20.6 21.7
Ethylbenzene ug/L 20 106 70-127104 320ND 21.3 20.7
Toluene ug/L 20 108 77-125107 120ND 21.5 21.4
Xylene (Total) ug/L 60 108 69-128107 160ND 64.9 64.3
1,2-Dichloroethane-d4 (S) % 89 80-12095
4-Bromofluorobenzene (S) % 101 79-129101
Dibromofluoromethane (S) % 94 80-12099
Toluene-d8 (S) % 97 80-12099
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230752
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273938
EPA 3546

EPA 8015B
EPA 8015 TPH

Associated Lab Samples: 30230752001, 30230752002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1347510
Associated Lab Samples: 30230752001, 30230752002

Matrix: Solid

Analyzed

TPH (C10-C28) mg/kg ND 6.7 B10/04/17 02:27
o-Terphenyl (S) % 54 24-123 10/04/17 02:27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1347511LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C10-C28) mg/kg 47.066.7 71 43-98
o-Terphenyl (S) % 86 24-123

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1347512MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30231631001

1347513

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

TPH (C10-C28) mg/kg 72.2 68 10-17552 1472.135.5 84.6 73.2
o-Terphenyl (S) % 77 24-12378
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230752
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

272858
EPA 3510C

EPA 8015B
EPA 8015 TPH

Associated Lab Samples: 30230752003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1342778
Associated Lab Samples: 30230752003

Matrix: Water

Analyzed

TPH (C10-C28) mg/L ND 0.10 10/03/17 23:49
o-Terphenyl (S) % 36 35-101 10/03/17 23:49

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1342779LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C10-C28) mg/L 0.481 48 41-103
o-Terphenyl (S) % 69 35-101
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230752
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

274228
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Associated Lab Samples: 30230752001, 30230752002

Parameter Units
Dup

Result QualifiersRPDResult
30230736001

1348699SAMPLE DUPLICATE:

Percent Moisture % 17.9 D65832.3

Parameter Units
Dup

Result QualifiersRPDResult
30230736002

1348700SAMPLE DUPLICATE:

Percent Moisture % 18.3 1421.0
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QUALIFIERS

Pace Project No.:
Project:

30230752
Hess Towson

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

BATCH QUALIFIERS

Batch: 272858
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 274174
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 274372
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.1c
Greater than 5% sediment in sample determined by visual observation. Aqueous portion decanted from the sediment and
extracted.

A5

Analyte was detected in the associated method blank.B
The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased
high.

CH

The precision between the sample and sample duplicate exceeded laboratory control limits.D6
Analyte recovery in the laboratory control sample (LCS) was above QC limits.  Results for this analyte in associated
samples may be biased high.

L1

Surrogate recovery exceeded laboratory control limits. Analyte presence below reporting limits in associated sample.S3
Surrogate recovery was below laboratory control limits. Results may be biased low.SR
Surrogate recovery was above laboratory control limits. Results may be biased high.ST
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30230752
Hess Towson

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30230752001 273938 274087MIP-8 (18-22) EPA 3546 EPA 8015B
30230752002 273938 274087MIP-8 (27-30) EPA 3546 EPA 8015B

30230752003 272858 274070MIP-8 (GW-18-22) EPA 3510C EPA 8015B

30230752001 272875 273006MIP-8 (18-22) EPA 5035A/5030B EPA 8015B
30230752002 272875 273006MIP-8 (27-30) EPA 5035A/5030B EPA 8015B

30230752003 273768MIP-8 (GW-18-22) EPA 5030/8015B

30230752001 274174 274189MIP-8 (18-22) EPA 5035A EPA 8260B

30230752001 274372 274387MIP-8 (18-22) EPA 5035A EPA 8260B

30230752002 274174 274189MIP-8 (27-30) EPA 5035A EPA 8260B

30230752003 273376MIP-8 (GW-18-22) EPA 8260B
30230752004 273376Trip Blank EPA 8260B

30230752001 274228MIP-8 (18-22) ASTM D2974-87
30230752002 274228MIP-8 (27-30) ASTM D2974-87
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October 10, 2017

LIMS USE: FR - CHRIS CRESCI
LIMS OBJECT ID: 30231096

30231096
Project:
Pace Project No.:

RE:

Chris Cresci
WSP USA
13530 Dulles Technology Drive
Suite 300
Herndon, VA 20171

WSP Hess Towson

Dear Chris Cresci:
Enclosed are the analytical results for sample(s) received by the laboratory on September 26, 2017.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Timothy Reed for

penny.westrick@pacelabs.com

Project Manager

Penny Westrick

724 850-5610

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

30231096
WSP Hess Towson

Minnesota Certification IDs
1700 Elm Street SE, Suite 200, Minneapolis, MN  55414-
2485
A2LA Certification #: 2926.01
Alabama Certification #: 40770
Alaska Contaminated Sites Certification #: UST-078
Alaska DW Certification #: MN00064
Arizona Certification #: AZ0014
Arkansas Certification #: 88-0680
California Certification #: MN00064
CNMI Saipan Certification #:MP0003
Colorado Certification #: MN00064
Connecticut Certification #: PH-0256
EPA Region 8+Wyoming Certification #: via MN 027-053-
137
Florida Certification #: E87605
Georgia Certification #: 959
Guam EPA Certification #: MN00064
Hawaii Certification #: MN00064
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification #: C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky DW Certification #: 90062
Kentucky WW Certification #: 90062
Louisiana DEQ Certification #: 03086
Louisiana DW Certification #: MN00064
Maine Certification #: MN00064
Maryland Certification #: 322
Massachusetts Certification #: M-MN064

Michigan Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: MN00064
Montana Certification #: CERT0092
Nebraska Certification #: NE-OS-18-06
Nevada Certification #: MN00064
New Hampshire Certification #: 2081
New Jersey Certification #: MN002
New York Certification #: 11647
North Carolina DW Certification #: 27700
North Carolina WW Certification #: 530
North Dakota Certification #: R-036
Ohio DW Certification #: 41244
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon NwTPH Certification #: MN300001
Oregon Secondary Certification #: MN200001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification #: MN00064
South Carolina Certification #:74003001
Tennessee Certification #: TN02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia Certification #: 460163
Washington Certification #: C486
West Virginia DW Certification #: 9952 C
West Virginia DEP Certification #: 382
Wisconsin Certification #: 999407970
Wyoming via EPA Region 8 Certification #: 8TMS-L

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008

Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA00091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235
Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TNI Certification #: PA 051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
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CERTIFICATIONS

Pace Project No.:
Project:

30231096
WSP Hess Towson

Pennsylvania Certification IDs
Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification

Virginia/VELAP Certification #: 460198
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification
Wyoming Certification #: 8TMS-L
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30231096
WSP Hess Towson

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30231096001 Hess Towson GW EPA 8015B 2 PASI-PASEL

EPA 5030/8015B 2 PASI-PAMAK

EPA 6020 5 PASI-MTT3

EPA 8260B 8 PASI-PALEL

30231096002 Hess Towson Soil A EPA 8015B 2 PASI-PASEL

EPA 8015B 3 PASI-PAMAK

EPA 8260B 8 PASI-PAJEW

ASTM D2974-87 1 PASI-PAGLG

30231096003 Hess Towson Soil B EPA 8015B 2 PASI-PASEL

EPA 8015B 3 PASI-PAMAK

EPA 8260B 8 PASI-PAJEW

ASTM D2974-87 1 PASI-PAGLG

30231096004 Trip Blank EPA 8260B 8 PASI-PALEL
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30231096
WSP Hess Towson

Sample: Hess Towson GW Lab ID: 30231096001 Collected: 09/25/17 15:15 Received: 09/26/17 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 1.3 mg/L 10/07/17 03:15 1c09/28/17 13:160.10 1
Surrogates
o-Terphenyl (S) 44 % 10/07/17 03:15 84-15-109/28/17 13:1635-101 1

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) 4360 ug/L 10/03/17 21:25200 1
Surrogates
4-Bromofluorobenzene (S) 106 % 10/03/17 21:25 460-00-472-124 1

Analytical Method: EPA 6020  Preparation Method: EPA 30206020 MET ICPMS

Chromium ND ug/L 10/06/17 01:56 7440-47-310/03/17 03:560.50 1
Molybdenum ND ug/L 10/06/17 01:56 7439-98-710/03/17 03:560.50 1
Selenium ND ug/L 10/06/17 01:56 7782-49-210/03/17 03:560.50 1
Uranium-238 ND ug/L 10/06/17 01:56 7440-61-110/03/17 03:560.50 1
Vanadium ND ug/L 10/06/17 01:56 7440-62-210/03/17 03:561.0 1

Analytical Method: EPA 8260B8260B MSV

Benzene 18.8 ug/L 09/29/17 17:48 71-43-21.0 1
Ethylbenzene 359 ug/L 09/29/17 17:48 100-41-41.0 1
Toluene 31.3 ug/L 09/29/17 17:48 108-88-31.0 1
Xylene (Total) 581 ug/L 09/29/17 17:48 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 100 % 09/29/17 17:48 2037-26-580-120 1
4-Bromofluorobenzene (S) 101 % 09/29/17 17:48 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 102 % 09/29/17 17:48 17060-07-080-120 1
Dibromofluoromethane (S) 98 % 09/29/17 17:48 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30231096
WSP Hess Towson

Sample: Hess Towson Soil A Lab ID: 30231096002 Collected: 09/25/17 15:30 Received: 09/26/17 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) 223 mg/kg 10/04/17 18:5410/03/17 08:5676.2 10
Surrogates
o-Terphenyl (S) 86 % 10/04/17 18:54 84-15-110/03/17 08:5624-123 10

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

Gasoline Range Organics 89.3 mg/kg 09/29/17 21:4609/28/17 08:289.6 1
Surrogates
a,a,a-Trifluorotoluene (S) 48 % 09/29/17 21:46 98-08-809/28/17 08:2810-174 1
4-Bromofluorobenzene (S) 89 % 09/29/17 21:46 460-00-409/28/17 08:2885-109 1

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 10/09/17 14:35 71-43-2 1c10/04/17 12:55244 50
Ethylbenzene 1610 ug/kg 10/09/17 14:35 100-41-4 1c10/04/17 12:55244 50
Toluene ND ug/kg 10/09/17 14:35 108-88-3 1c10/04/17 12:55244 50
Xylene (Total) 9250 ug/kg 10/09/17 14:35 1330-20-710/04/17 12:55731 50
Surrogates
Toluene-d8 (S) 97 % 10/09/17 14:35 2037-26-510/04/17 12:5576-124 50
4-Bromofluorobenzene (S) 102 % 10/09/17 14:35 460-00-410/04/17 12:5570-133 50
1,2-Dichloroethane-d4 (S) 105 % 10/09/17 14:35 17060-07-010/04/17 12:5574-131 50
Dibromofluoromethane (S) 102 % 10/09/17 14:35 1868-53-710/04/17 12:5571-130 50

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 13.5 % 10/07/17 11:480.10 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30231096
WSP Hess Towson

Sample: Hess Towson Soil B Lab ID: 30231096003 Collected: 09/25/17 15:45 Received: 09/26/17 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

• Sample 003 was not listed on COC, sample ID and collection date/time came from sample bottles.Comments:

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) 99.1 mg/kg 10/04/17 03:3410/03/17 08:567.7 1
Surrogates
o-Terphenyl (S) 60 % 10/04/17 03:34 84-15-110/03/17 08:5624-123 1

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

Gasoline Range Organics 53.3 mg/kg 09/29/17 22:0509/28/17 08:289.6 1
Surrogates
a,a,a-Trifluorotoluene (S) 43 % 09/29/17 22:05 98-08-809/28/17 08:2810-174 1
4-Bromofluorobenzene (S) 85 % 09/29/17 22:05 460-00-409/28/17 08:2885-109 1

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 10/09/17 15:01 71-43-2 1c10/04/17 12:55245 50
Ethylbenzene 909 ug/kg 10/09/17 15:01 100-41-4 1c10/04/17 12:55245 50
Toluene ND ug/kg 10/09/17 15:01 108-88-3 1c10/04/17 12:55245 50
Xylene (Total) 5310 ug/kg 10/09/17 15:01 1330-20-710/04/17 12:55734 50
Surrogates
Toluene-d8 (S) 100 % 10/09/17 15:01 2037-26-510/04/17 12:5576-124 50
4-Bromofluorobenzene (S) 105 % 10/09/17 15:01 460-00-410/04/17 12:5570-133 50
1,2-Dichloroethane-d4 (S) 101 % 10/09/17 15:01 17060-07-010/04/17 12:5574-131 50
Dibromofluoromethane (S) 100 % 10/09/17 15:01 1868-53-710/04/17 12:5571-130 50

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 16.0 % 10/07/17 11:480.10 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30231096
WSP Hess Towson

Sample: Trip Blank Lab ID: 30231096004 Collected: 09/25/17 00:01 Received: 09/26/17 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 09/29/17 13:10 71-43-21.0 1
Ethylbenzene ND ug/L 09/29/17 13:10 100-41-41.0 1
Toluene ND ug/L 09/29/17 13:10 108-88-31.0 1
Xylene (Total) ND ug/L 09/29/17 13:10 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 98 % 09/29/17 13:10 2037-26-580-120 1
4-Bromofluorobenzene (S) 102 % 09/29/17 13:10 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 99 % 09/29/17 13:10 17060-07-080-120 1
Dibromofluoromethane (S) 101 % 09/29/17 13:10 1868-53-780-120 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30231096
WSP Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273409
EPA 5035A/5030B

EPA 8015B
Gasoline Range Organics

Associated Lab Samples: 30231096002, 30231096003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1344895
Associated Lab Samples: 30231096002, 30231096003

Matrix: Solid

Analyzed

Gasoline Range Organics mg/kg ND 10.0 09/29/17 16:30
4-Bromofluorobenzene (S) % 113 85-109 09/29/17 16:30
a,a,a-Trifluorotoluene (S) % 67 10-174 09/29/17 16:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1344896LABORATORY CONTROL SAMPLE:
LCSSpike

Gasoline Range Organics mg/kg 51.550 103 71-141
4-Bromofluorobenzene (S) % 106 85-109
a,a,a-Trifluorotoluene (S) % 73 10-174

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1344897MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30231110001

1344898

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Gasoline Range Organics mg/kg 57.4 85 72-14186 157.4ND 49.6 50.2
4-Bromofluorobenzene (S) % 104 85-109105
a,a,a-Trifluorotoluene (S) % 51 10-17457
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30231096
WSP Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273768
EPA 5030/8015B

EPA 5030/8015B
Gasoline Range Organics

Associated Lab Samples: 30231096001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1346956
Associated Lab Samples: 30231096001

Matrix: Water

Analyzed

TPH (C06-C10) ug/L ND 200 10/03/17 16:10
4-Bromofluorobenzene (S) % 112 72-124 10/03/17 16:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1346957LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C06-C10) ug/L 9701000 97 71-141
4-Bromofluorobenzene (S) % 103 72-124

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1346958MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30231469003

1346959

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

TPH (C06-C10) ug/L 1000 82 11-16581 11000ND 824 815
4-Bromofluorobenzene (S) % 103 72-124105
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30231096
WSP Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

499864
EPA 3020

EPA 6020
6020 MET

Associated Lab Samples: 30231096001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2718005
Associated Lab Samples: 30231096001

Matrix: Water

Analyzed

Chromium ug/L ND 0.50 10/06/17 01:50
Molybdenum ug/L ND 0.50 10/06/17 01:50
Selenium ug/L ND 0.50 10/06/17 01:50
Uranium-238 ug/L ND 0.50 10/06/17 01:50
Vanadium ug/L ND 1.0 10/06/17 01:50

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2718006LABORATORY CONTROL SAMPLE:
LCSSpike

Chromium ug/L 107100 107 80-120
Molybdenum ug/L 103100 103 80-120
Selenium ug/L 113100 113 80-120
Uranium-238 ug/L 106100 106 80-120
Vanadium ug/L 104100 104 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2718007MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30231096001

2718008

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Chromium ug/L 100 108 75-125108 0100ND 108 108
Molybdenum ug/L 100 104 75-125106 2100ND 104 106
Selenium ug/L 100 110 75-125112 1100ND 110 112
Uranium-238 ug/L 100 104 75-125106 2100ND 104 106
Vanadium ug/L 100 106 75-125107 1100ND 106 107
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30231096
WSP Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

274208
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30231096002, 30231096003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1348623
Associated Lab Samples: 30231096002, 30231096003

Matrix: Solid

Analyzed

Benzene ug/kg ND 250 10/09/17 12:23
Ethylbenzene ug/kg ND 250 10/09/17 12:23
Toluene ug/kg ND 250 10/09/17 12:23
Xylene (Total) ug/kg ND 750 10/09/17 12:23
1,2-Dichloroethane-d4 (S) % 99 74-131 10/09/17 12:23
4-Bromofluorobenzene (S) % 94 70-133 10/09/17 12:23
Dibromofluoromethane (S) % 102 71-130 10/09/17 12:23
Toluene-d8 (S) % 94 76-124 10/09/17 12:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1348624LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/kg 17.620 88 70-130
Ethylbenzene ug/kg 17.020 85 70-130
Toluene ug/kg 16.520 82 70-130
Xylene (Total) ug/kg 51.560 86 70-130
1,2-Dichloroethane-d4 (S) % 102 74-131
4-Bromofluorobenzene (S) % 99 70-133
Dibromofluoromethane (S) % 106 71-130
Toluene-d8 (S) % 92 76-124
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30231096
WSP Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273663
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30231096001, 30231096004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1346053
Associated Lab Samples: 30231096001, 30231096004

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 09/29/17 12:44
Ethylbenzene ug/L ND 1.0 09/29/17 12:44
Toluene ug/L ND 1.0 09/29/17 12:44
Xylene (Total) ug/L ND 3.0 09/29/17 12:44
1,2-Dichloroethane-d4 (S) % 101 80-120 09/29/17 12:44
4-Bromofluorobenzene (S) % 102 79-129 09/29/17 12:44
Dibromofluoromethane (S) % 102 80-120 09/29/17 12:44
Toluene-d8 (S) % 97 80-120 09/29/17 12:44

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1346054LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 17.620 88 70-130
Ethylbenzene ug/L 17.220 86 70-130
Toluene ug/L 17.920 89 70-130
Xylene (Total) ug/L 52.960 88 70-130
1,2-Dichloroethane-d4 (S) % 96 80-120
4-Bromofluorobenzene (S) % 98 79-129
Dibromofluoromethane (S) % 101 80-120
Toluene-d8 (S) % 103 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1346055MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30231099005

1346056

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Benzene ug/L 20 89 67-12189 020ND 17.8 17.9
Ethylbenzene ug/L 20 88 70-12790 320ND 17.5 18.0
Toluene ug/L 20 93 77-12591 220ND 18.5 18.2
Xylene (Total) ug/L 60 90 69-12890 060ND 54.2 53.9
1,2-Dichloroethane-d4 (S) % 98 80-12093
4-Bromofluorobenzene (S) % 99 79-129100
Dibromofluoromethane (S) % 101 80-12098
Toluene-d8 (S) % 101 80-120102
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30231096
WSP Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273938
EPA 3546

EPA 8015B
EPA 8015 TPH

Associated Lab Samples: 30231096002, 30231096003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1347510
Associated Lab Samples: 30231096002, 30231096003

Matrix: Solid

Analyzed

TPH (C10-C28) mg/kg ND 6.7 B10/04/17 02:27
o-Terphenyl (S) % 54 24-123 10/04/17 02:27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1347511LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C10-C28) mg/kg 47.066.7 71 43-98
o-Terphenyl (S) % 86 24-123

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1347512MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30231631001

1347513

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

TPH (C10-C28) mg/kg 72.2 68 10-17552 1472.135.5 84.6 73.2
o-Terphenyl (S) % 77 24-12378
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30231096
WSP Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273432
EPA 3510C

EPA 8015B
EPA 8015 TPH

Associated Lab Samples: 30231096001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1344962
Associated Lab Samples: 30231096001

Matrix: Water

Analyzed

TPH (C10-C28) mg/L ND 0.10 10/07/17 01:49
o-Terphenyl (S) % 52 35-101 10/07/17 01:49

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1344963LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C10-C28) mg/L 0.651 65 41-103
o-Terphenyl (S) % 79 35-101
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30231096
WSP Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

274569
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Associated Lab Samples: 30231096002, 30231096003

Parameter Units
Dup

Result QualifiersRPDResult
30230930001

1350754SAMPLE DUPLICATE:

Percent Moisture % 5.2 05.2

Parameter Units
Dup

Result QualifiersRPDResult
30230931001

1350755SAMPLE DUPLICATE:

Percent Moisture % 2.3 D6976.6
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QUALIFIERS

Pace Project No.:
Project:

30231096
WSP Hess Towson

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - GreensburgPASI-PA

BATCH QUALIFIERS

Batch: 273432
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 274208
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.1c
Analyte was detected in the associated method blank.B
The precision between the sample and sample duplicate exceeded laboratory control limits.D6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30231096
WSP Hess Towson

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30231096002 273938 274087Hess Towson Soil A EPA 3546 EPA 8015B
30231096003 273938 274087Hess Towson Soil B EPA 3546 EPA 8015B

30231096001 273432 274407Hess Towson GW EPA 3510C EPA 8015B

30231096002 273409 273436Hess Towson Soil A EPA 5035A/5030B EPA 8015B
30231096003 273409 273436Hess Towson Soil B EPA 5035A/5030B EPA 8015B

30231096001 273768Hess Towson GW EPA 5030/8015B

30231096001 499864 500447Hess Towson GW EPA 3020 EPA 6020

30231096002 274208 274227Hess Towson Soil A EPA 5035A EPA 8260B
30231096003 274208 274227Hess Towson Soil B EPA 5035A EPA 8260B

30231096001 273663Hess Towson GW EPA 8260B
30231096004 273663Trip Blank EPA 8260B

30231096002 274569Hess Towson Soil A ASTM D2974-87
30231096003 274569Hess Towson Soil B ASTM D2974-87
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November 15, 2017

LIMS USE: FR - CHRIS CRESCI
LIMS OBJECT ID: 30234624

30234624
Project:
Pace Project No.:

RE:

Chris Cresci
WSP USA
13530 Dulles Technology Drive
Suite 300
Herndon, VA 20171

Hess Towson

Dear Chris Cresci:
Enclosed are the analytical results for sample(s) received by the laboratory on October 31, 2017.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

Revision 1 - This report replaces the November 14, 2017 report.  This report was reissued on
November 15, 2017 to include estimated values on Samples 30234624005 and 30234624007 per
client's request.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com

Project Manager
724-850-5611

Enclosures

cc: Environment Accounts Payable, WSP, Environmental
Accounts Payable
Pam Robertson, WSP USA
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CERTIFICATIONS

Pace Project No.:
Project:

30234624
Hess Towson

Minnesota Certification IDs
1700 Elm Street SE, Suite 200, Minneapolis, MN  55414-
2485
A2LA Certification #: 2926.01
Alabama Certification #: 40770
Alaska Contaminated Sites Certification #: 17-009
Alaska DW Certification #: MN00064
Arizona Certification #: AZ0014
Arkansas Certification #: 88-0680
California Certification #: 2929
CNMI Saipan Certification #:MP0003
Colorado Certification #: MN00064
Connecticut Certification #: PH-0256
EPA Region 8+Wyoming DW Certification #: via MN 027-
053-137
Florida Certification #: E87605
Georgia Certification #: 959
Guam EPA Certification #: MN00064
Hawaii Certification #: MN00064
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification #: C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky DW Certification #: 90062
Kentucky WW Certification #: 90062
Louisiana DEQ Certification #: 03086
Louisiana DW Certification #: MN00064
Maine Certification #: MN00064
Maryland Certification #: 322
Massachusetts Certification #: M-MN064

Michigan Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: MN00064
Montana Certification #: CERT0092
Nebraska Certification #: NE-OS-18-06
Nevada Certification #: MN00064
New Hampshire Certification #: 2081
New Jersey Certification #: MN002
New York Certification #: 11647
North Carolina DW Certification #: 27700
North Carolina WW Certification #: 530
North Dakota Certification #: R-036
Ohio DW Certification #: 41244
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon NwTPH Certification #: MN300001
Oregon Secondary Certification #: MN200001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification #: MN00064
South Carolina Certification #:74003001
Tennessee Certification #: TN02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia Certification #: 460163
Washington Certification #: C486
West Virginia DW Certification #: 9952 C
West Virginia DEP Certification #: 382
Wisconsin Certification #: 999407970

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008

Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA00091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235
Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TNI Certification #: PA 051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
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CERTIFICATIONS

Pace Project No.:
Project:

30234624
Hess Towson

Pennsylvania Certification IDs
Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification

Virginia/VELAP Certification #: 460198
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification
Wyoming Certification #: 8TMS-L
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SAMPLE SUMMARY

Pace Project No.:
Project:

30234624
Hess Towson

Lab ID Sample ID Matrix Date Collected Date Received

30234624001 Control S 14 Aq Water 10/30/17 11:00 10/31/17 10:20

30234624002 Control S 14 Soil Solid 10/30/17 11:05 10/31/17 10:20

30234624003 10g/LPS + NaOH S 14 Aq Water 10/30/17 11:15 10/31/17 10:20

30234624004 10g/LPS + NaOH S 14 Soil Solid 10/30/17 11:20 10/31/17 10:20

30234624005 20g/LPS + NaOH S 14 Aq Water 10/30/17 11:30 10/31/17 10:20

30234624006 20g/LPS + NaOH S 14 Soil Solid 10/30/17 11:35 10/31/17 10:20

30234624007 40g/LPS + NaOH S 14 Aq Water 10/30/17 11:45 10/31/17 10:20

30234624008 40g/LPS + NaOH S 14 Soil Solid 10/30/17 11:50 10/31/17 10:20

30234624009 Trip Blank Aq Water 10/30/17 00:01 10/31/17 10:20

30234624010 Trip Blank Soil Solid 10/30/17 00:01 10/31/17 10:20
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30234624
Hess Towson

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30234624001 Control S 14 Aq EPA 8015B 2 PASI-PASEL

EPA 5030/8015B 2 PASI-PAMAK

EPA 8260B 8 PASI-PAJAS

30234624002 Control S 14 Soil EPA 8015B 2 PASI-PASEL

EPA 8015B 3 PASI-PAMAK

EPA 8260B 8 PASI-PAJEW

ASTM D2974-87 1 PASI-PAGLG

30234624003 10g/LPS + NaOH S 14 Aq EPA 8015B 2 PASI-PASEL

EPA 5030/8015B 2 PASI-PAMAK

EPA 8260B 8 PASI-PAJAS

30234624004 10g/LPS + NaOH S 14 Soil EPA 8015B 2 PASI-PASEL

EPA 8015B 3 PASI-PAMAK

EPA 8260B 8 PASI-PAJEW

ASTM D2974-87 1 PASI-PAGLG

30234624005 20g/LPS + NaOH S 14 Aq EPA 8015B 2 PASI-PASEL

EPA 5030/8015B 2 PASI-PAMAK

EPA 6020 5 PASI-MTT3

EPA 8260B 8 PASI-PAJAS

30234624006 20g/LPS + NaOH S 14 Soil EPA 8015B 2 PASI-PASEL

EPA 8015B 3 PASI-PALEL

EPA 8260B 8 PASI-PAJEW

ASTM D2974-87 1 PASI-PAGLG

30234624007 40g/LPS + NaOH S 14 Aq EPA 8015B 2 PASI-PASEL

EPA 5030/8015B 2 PASI-PAMAK

EPA 8260B 8 PASI-PAJAS

30234624008 40g/LPS + NaOH S 14 Soil EPA 8015B 2 PASI-PASEL

EPA 8015B 3 PASI-PALEL

EPA 8260B 8 PASI-PAJEW

ASTM D2974-87 1 PASI-PAGLG

30234624009 Trip Blank Aq EPA 8260B 8 PASI-PAJAS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30234624
Hess Towson

Sample: Control S 14 Aq Lab ID: 30234624001 Collected: 10/30/17 11:00 Received: 10/31/17 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 1.4 mg/L 11/09/17 22:13 1c11/05/17 08:130.098 0.0098 1
Surrogates
o-Terphenyl (S) 56 % 11/09/17 22:13 84-15-1 2c11/05/17 08:1317-107 1

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) 447 ug/L 11/10/17 16:04200 45.0 1
Surrogates
4-Bromofluorobenzene (S) 96 % 11/10/17 16:04 460-00-480-120 1

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 11/07/17 05:09 71-43-21.0 0.24 1
Ethylbenzene 12.2 ug/L 11/07/17 05:09 100-41-41.0 0.31 1
Toluene 1.2 ug/L 11/07/17 05:09 108-88-31.0 0.30 1
Xylene (Total) 68.9 ug/L 11/07/17 05:09 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 95 % 11/07/17 05:09 2037-26-580-120 1
4-Bromofluorobenzene (S) 99 % 11/07/17 05:09 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 97 % 11/07/17 05:09 17060-07-080-120 1
Dibromofluoromethane (S) 104 % 11/07/17 05:09 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30234624
Hess Towson

Sample: Control S 14 Soil Lab ID: 30234624002 Collected: 10/30/17 11:05 Received: 10/31/17 10:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) 82.4 mg/kg 11/04/17 05:5411/03/17 08:497.6 1.2 1
Surrogates
o-Terphenyl (S) 64 % 11/04/17 05:54 84-15-111/03/17 08:4930-90 1

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

TPH (C06-C10) 11.0 mg/kg 11/10/17 23:57 B11/08/17 11:378.2 1.4 1
Surrogates
a,a,a-Trifluorotoluene (S) 66 % 11/10/17 23:57 98-08-811/08/17 11:3738-123 1
4-Bromofluorobenzene (S) 101 % 11/10/17 23:57 460-00-411/08/17 11:3784-128 1

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 11/03/17 17:59 71-43-2 1c11/03/17 10:334.1 1.2 1
Ethylbenzene 104 ug/kg 11/03/17 17:59 100-41-4 1c11/03/17 10:334.1 1.2 1
Toluene 4.5 ug/kg 11/03/17 17:59 108-88-3 1c11/03/17 10:334.1 1.2 1
Xylene (Total) 572 ug/kg 11/03/17 17:59 1330-20-711/03/17 10:3312.2 3.6 1
Surrogates
Toluene-d8 (S) 102 % 11/03/17 17:59 2037-26-511/03/17 10:3376-124 1
4-Bromofluorobenzene (S) 100 % 11/03/17 17:59 460-00-411/03/17 10:3370-133 1
1,2-Dichloroethane-d4 (S) 97 % 11/03/17 17:59 17060-07-011/03/17 10:3374-131 1
Dibromofluoromethane (S) 89 % 11/03/17 17:59 1868-53-711/03/17 10:3371-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 14.0 % 11/11/17 10:250.10 0.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30234624
Hess Towson

Sample: 10g/LPS + NaOH S 14 Aq Lab ID: 30234624003 Collected: 10/30/17 11:15 Received: 10/31/17 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 2.9 mg/L 11/10/17 17:19 1c11/05/17 08:130.65 0.065 5
Surrogates
o-Terphenyl (S) 46 % 11/10/17 17:19 84-15-111/05/17 08:1317-107 5

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) 254 ug/L 11/10/17 16:24200 45.0 1
Surrogates
4-Bromofluorobenzene (S) 96 % 11/10/17 16:24 460-00-480-120 1

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 11/07/17 05:34 71-43-21.0 0.24 1
Ethylbenzene 4.4 ug/L 11/07/17 05:34 100-41-41.0 0.31 1
Toluene ND ug/L 11/07/17 05:34 108-88-31.0 0.30 1
Xylene (Total) 17.0 ug/L 11/07/17 05:34 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 96 % 11/07/17 05:34 2037-26-580-120 1
4-Bromofluorobenzene (S) 100 % 11/07/17 05:34 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 97 % 11/07/17 05:34 17060-07-080-120 1
Dibromofluoromethane (S) 102 % 11/07/17 05:34 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30234624
Hess Towson

Sample: 10g/LPS + NaOH S 14 Soil Lab ID: 30234624004 Collected: 10/30/17 11:20 Received: 10/31/17 10:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) 70.7 mg/kg 11/04/17 06:4211/03/17 08:498.9 1.4 1
Surrogates
o-Terphenyl (S) 61 % 11/04/17 06:42 84-15-111/03/17 08:4930-90 1

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

TPH (C06-C10) 25.0 mg/kg 11/11/17 00:17 B11/08/17 11:3710.0 1.7 1
Surrogates
a,a,a-Trifluorotoluene (S) 53 % 11/11/17 00:17 98-08-811/08/17 11:3738-123 1
4-Bromofluorobenzene (S) 88 % 11/11/17 00:17 460-00-411/08/17 11:3784-128 1

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 11/03/17 18:25 71-43-2 1c11/03/17 10:335.0 1.5 1
Ethylbenzene 32.6 ug/kg 11/03/17 18:25 100-41-4 1c11/03/17 10:335.0 1.5 1
Toluene ND ug/kg 11/03/17 18:25 108-88-3 1c11/03/17 10:335.0 1.5 1
Xylene (Total) 148 ug/kg 11/03/17 18:25 1330-20-711/03/17 10:3315.1 4.4 1
Surrogates
Toluene-d8 (S) 98 % 11/03/17 18:25 2037-26-511/03/17 10:3376-124 1
4-Bromofluorobenzene (S) 100 % 11/03/17 18:25 460-00-411/03/17 10:3370-133 1
1,2-Dichloroethane-d4 (S) 95 % 11/03/17 18:25 17060-07-011/03/17 10:3374-131 1
Dibromofluoromethane (S) 91 % 11/03/17 18:25 1868-53-711/03/17 10:3371-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 25.5 % 11/11/17 10:250.10 0.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30234624
Hess Towson

Sample: 20g/LPS + NaOH S 14 Aq Lab ID: 30234624005 Collected: 10/30/17 11:30 Received: 10/31/17 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 0.79 mg/L 11/09/17 22:33 1c11/05/17 08:130.12 0.012 1
Surrogates
o-Terphenyl (S) 43 % 11/09/17 22:33 84-15-1 2c11/05/17 08:1317-107 1

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) 90.1J ug/L 11/10/17 16:43200 45.0 1
Surrogates
4-Bromofluorobenzene (S) 99 % 11/10/17 16:43 460-00-480-120 1

Analytical Method: EPA 6020  Preparation Method: EPA 30206020 MET ICPMS

Chromium 1900 ug/L 11/09/17 22:15 7440-47-311/08/17 12:5710.0 2.6 20
Molybdenum 485 ug/L 11/09/17 22:15 7439-98-711/08/17 12:5710.0 1.6 20
Selenium 25.8 ug/L 11/09/17 22:15 7782-49-211/08/17 12:5710.0 3.3 20
Uranium-238 301 ug/L 11/09/17 22:15 7440-61-111/08/17 12:5710.0 0.66 20
Vanadium 1880 ug/L 11/09/17 22:15 7440-62-211/08/17 12:5720.0 5.3 20

Analytical Method: EPA 8260B8260B MSV

Benzene 1.0 U ug/L 11/07/17 06:12 71-43-21.0 0.24 1
Ethylbenzene 1.1 ug/L 11/07/17 06:12 100-41-41.0 0.31 1
Toluene 1.0 U ug/L 11/07/17 06:12 108-88-31.0 0.30 1
Xylene (Total) 3.0 U ug/L 11/07/17 06:12 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 93 % 11/07/17 06:12 2037-26-580-120 1
4-Bromofluorobenzene (S) 97 % 11/07/17 06:12 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 102 % 11/07/17 06:12 17060-07-080-120 1
Dibromofluoromethane (S) 105 % 11/07/17 06:12 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2017 06:10 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30234624
Hess Towson

Sample: 20g/LPS + NaOH S 14 Soil Lab ID: 30234624006 Collected: 10/30/17 11:35 Received: 10/31/17 10:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) 57.3 mg/kg 11/04/17 06:5211/03/17 08:498.0 1.2 1
Surrogates
o-Terphenyl (S) 59 % 11/04/17 06:52 84-15-111/03/17 08:4930-90 1

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

TPH (C06-C10) 13.2 mg/kg 11/08/17 16:49 B11/08/17 11:3710 1.7 1
Surrogates
a,a,a-Trifluorotoluene (S) 68 % 11/08/17 16:49 98-08-811/08/17 11:3738-123 1
4-Bromofluorobenzene (S) 84 % 11/08/17 16:49 460-00-411/08/17 11:3784-128 1

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 11/03/17 18:50 71-43-2 1c11/03/17 10:334.5 1.3 1
Ethylbenzene 10.3 ug/kg 11/03/17 18:50 100-41-4 1c11/03/17 10:334.5 1.4 1
Toluene ND ug/kg 11/03/17 18:50 108-88-3 1c11/03/17 10:334.5 1.3 1
Xylene (Total) 23.9 ug/kg 11/03/17 18:50 1330-20-711/03/17 10:3313.4 3.9 1
Surrogates
Toluene-d8 (S) 100 % 11/03/17 18:50 2037-26-511/03/17 10:3376-124 1
4-Bromofluorobenzene (S) 95 % 11/03/17 18:50 460-00-411/03/17 10:3370-133 1
1,2-Dichloroethane-d4 (S) 99 % 11/03/17 18:50 17060-07-011/03/17 10:3374-131 1
Dibromofluoromethane (S) 93 % 11/03/17 18:50 1868-53-711/03/17 10:3371-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 17.3 % 11/11/17 10:250.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2017 06:10 PM
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30234624
Hess Towson

Sample: 40g/LPS + NaOH S 14 Aq Lab ID: 30234624007 Collected: 10/30/17 11:45 Received: 10/31/17 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 3.2 mg/L 11/10/17 17:29 1c11/05/17 08:131.0 0.10 10
Surrogates
o-Terphenyl (S) 37 % 11/10/17 17:29 84-15-111/05/17 08:1317-107 10

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) 157J ug/L 11/10/17 17:03200 45.0 1
Surrogates
4-Bromofluorobenzene (S) 96 % 11/10/17 17:03 460-00-480-120 1

Analytical Method: EPA 8260B8260B MSV

Benzene 1.0 U ug/L 11/07/17 06:37 71-43-21.0 0.24 1
Ethylbenzene 2.9 ug/L 11/07/17 06:37 100-41-41.0 0.31 1
Toluene 1.0 U ug/L 11/07/17 06:37 108-88-31.0 0.30 1
Xylene (Total) 2.5J ug/L 11/07/17 06:37 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 95 % 11/07/17 06:37 2037-26-580-120 1
4-Bromofluorobenzene (S) 97 % 11/07/17 06:37 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 100 % 11/07/17 06:37 17060-07-080-120 1
Dibromofluoromethane (S) 98 % 11/07/17 06:37 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2017 06:10 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30234624
Hess Towson

Sample: 40g/LPS + NaOH S 14 Soil Lab ID: 30234624008 Collected: 10/30/17 11:50 Received: 10/31/17 10:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) 46.8 mg/kg 11/04/17 07:0211/03/17 08:498.3 1.3 1
Surrogates
o-Terphenyl (S) 59 % 11/04/17 07:02 84-15-111/03/17 08:4930-90 1

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

TPH (C06-C10) 15.7 mg/kg 11/08/17 17:09 B11/08/17 11:379.3 1.6 1
Surrogates
a,a,a-Trifluorotoluene (S) 63 % 11/08/17 17:09 98-08-811/08/17 11:3738-123 1
4-Bromofluorobenzene (S) 84 % 11/08/17 17:09 460-00-411/08/17 11:3784-128 1

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 11/03/17 19:16 71-43-2 1c11/03/17 10:334.2 1.2 1
Ethylbenzene 12.7 ug/kg 11/03/17 19:16 100-41-4 1c11/03/17 10:334.2 1.3 1
Toluene ND ug/kg 11/03/17 19:16 108-88-3 1c11/03/17 10:334.2 1.2 1
Xylene (Total) 20.7 ug/kg 11/03/17 19:16 1330-20-711/03/17 10:3312.7 3.7 1
Surrogates
Toluene-d8 (S) 102 % 11/03/17 19:16 2037-26-511/03/17 10:3376-124 1
4-Bromofluorobenzene (S) 98 % 11/03/17 19:16 460-00-411/03/17 10:3370-133 1
1,2-Dichloroethane-d4 (S) 104 % 11/03/17 19:16 17060-07-011/03/17 10:3374-131 1
Dibromofluoromethane (S) 94 % 11/03/17 19:16 1868-53-711/03/17 10:3371-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 20.5 % 11/11/17 10:250.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2017 06:10 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4
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(724)850-5600

Page 13 of 29



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30234624
Hess Towson

Sample: Trip Blank Aq Lab ID: 30234624009 Collected: 10/30/17 00:01 Received: 10/31/17 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 11/07/17 01:47 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 11/07/17 01:47 100-41-41.0 0.31 1
Toluene ND ug/L 11/07/17 01:47 108-88-31.0 0.30 1
Xylene (Total) ND ug/L 11/07/17 01:47 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 94 % 11/07/17 01:47 2037-26-580-120 1
4-Bromofluorobenzene (S) 97 % 11/07/17 01:47 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 97 % 11/07/17 01:47 17060-07-080-120 1
Dibromofluoromethane (S) 98 % 11/07/17 01:47 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2017 06:10 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30234624
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

278355
EPA 5035A/5030B

EPA 8015B
Gasoline Range Organics

Associated Lab Samples: 30234624002, 30234624004, 30234624006, 30234624008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1367281
Associated Lab Samples: 30234624002, 30234624004, 30234624006, 30234624008

Matrix: Solid

AnalyzedMDL

TPH (C06-C10) mg/kg ND 10.0 11/08/17 12:521.7
4-Bromofluorobenzene (S) % 98 84-128 11/08/17 12:52
a,a,a-Trifluorotoluene (S) % 83 38-123 11/08/17 12:52

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1367282LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C06-C10) mg/kg 48.450 97 78-140
4-Bromofluorobenzene (S) % 93 84-128
a,a,a-Trifluorotoluene (S) % 83 38-123

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1367283MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30234629002

1367284

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

TPH (C06-C10) mg/kg 57.4 95 50-14493 3 2557.411.5 U 55.8 54.4
4-Bromofluorobenzene (S) % 92 84-12891
a,a,a-Trifluorotoluene (S) % 81 38-12386

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2017 06:10 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30234624
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

278698
EPA 5030/8015B

EPA 5030/8015B
Gasoline Range Organics

Associated Lab Samples: 30234624001, 30234624003, 30234624005, 30234624007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1368713
Associated Lab Samples: 30234624001, 30234624003, 30234624005, 30234624007

Matrix: Water

AnalyzedMDL

TPH (C06-C10) ug/L ND 200 11/10/17 15:2445.0
4-Bromofluorobenzene (S) % 100 80-120 11/10/17 15:24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1368714LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C06-C10) ug/L 10001000 100 76-138
4-Bromofluorobenzene (S) % 94 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1368715MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30234859003

1368716

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

TPH (C06-C10) ug/L 1000 80 56-13279 1 251000ND 813 808
4-Bromofluorobenzene (S) % 92 80-12093

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2017 06:10 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30234624
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

506646
EPA 3020

EPA 6020
6020 MET

Associated Lab Samples: 30234624005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2754206
Associated Lab Samples: 30234624005

Matrix: Water

AnalyzedMDL

Chromium ug/L ND 0.50 11/10/17 14:390.13
Molybdenum ug/L ND 0.50 11/10/17 14:390.080
Selenium ug/L ND 0.50 11/10/17 14:390.17
Uranium-238 ug/L ND 0.50 11/10/17 14:390.033
Vanadium ug/L ND 1.0 11/10/17 14:390.27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2754207LABORATORY CONTROL SAMPLE:
LCSSpike

Chromium ug/L 109100 109 80-120
Molybdenum ug/L 105100 105 80-120
Selenium ug/L 106100 106 80-120
Uranium-238 ug/L 103100 103 80-120
Vanadium ug/L 108100 108 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2754208MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10409273001

2754209

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chromium ug/L 100 112 75-125111 0 201000.00076
mg/L

112 112

Molybdenum ug/L 100 109 75-125111 1 201001.5 111 112
Selenium ug/L 100 111 75-125111 0 201000.00034J

mg/L
111 111

Uranium-238 ug/L 100 106 75-125106 0 2010012.6 119 119
Vanadium ug/L 100 110 75-125110 0 201000.0012

mg/L
111 111

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2017 06:10 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30234624
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

277857
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30234624002, 30234624004, 30234624006, 30234624008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1365209
Associated Lab Samples: 30234624002, 30234624004, 30234624006, 30234624008

Matrix: Solid

AnalyzedMDL

Benzene ug/kg ND 5.0 11/03/17 11:341.4
Ethylbenzene ug/kg ND 5.0 11/03/17 11:341.5
Toluene ug/kg ND 5.0 11/03/17 11:341.4
Xylene (Total) ug/kg ND 15.0 11/03/17 11:344.4
1,2-Dichloroethane-d4 (S) % 98 74-131 11/03/17 11:34
4-Bromofluorobenzene (S) % 97 70-133 11/03/17 11:34
Dibromofluoromethane (S) % 96 71-130 11/03/17 11:34
Toluene-d8 (S) % 100 76-124 11/03/17 11:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1365210LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/kg 17.620 88 70-130
Ethylbenzene ug/kg 19.020 95 70-130
Toluene ug/kg 18.920 94 70-130
Xylene (Total) ug/kg 56.660 94 70-130
1,2-Dichloroethane-d4 (S) % 93 74-131
4-Bromofluorobenzene (S) % 98 70-133
Dibromofluoromethane (S) % 99 71-130
Toluene-d8 (S) % 100 76-124

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30234624
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

278139
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30234624001, 30234624003, 30234624005, 30234624007, 30234624009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1366421
Associated Lab Samples: 30234624001, 30234624003, 30234624005, 30234624007, 30234624009

Matrix: Water

AnalyzedMDL

Benzene ug/L ND 1.0 11/07/17 00:310.24
Ethylbenzene ug/L ND 1.0 11/07/17 00:310.31
Toluene ug/L ND 1.0 11/07/17 00:310.30
Xylene (Total) ug/L ND 3.0 11/07/17 00:310.78
1,2-Dichloroethane-d4 (S) % 97 80-120 11/07/17 00:31
4-Bromofluorobenzene (S) % 96 79-129 11/07/17 00:31
Dibromofluoromethane (S) % 101 80-120 11/07/17 00:31
Toluene-d8 (S) % 96 80-120 11/07/17 00:31

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1366422LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 18.420 92 70-130
Ethylbenzene ug/L 18.620 93 70-130
Toluene ug/L 18.520 92 70-130
Xylene (Total) ug/L 56.060 93 70-130
1,2-Dichloroethane-d4 (S) % 97 80-120
4-Bromofluorobenzene (S) % 96 79-129
Dibromofluoromethane (S) % 101 80-120
Toluene-d8 (S) % 95 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1366423MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30234862003

1366424

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Benzene ug/L 20 103 67-121102 1 3020ND 20.6 20.4
Ethylbenzene ug/L 20 103 70-127102 1 30202.5 23.2 23.0
Toluene ug/L 20 108 77-125101 6 3020ND 21.5 20.3
Xylene (Total) ug/L 60 103 69-128102 1 306011.2 73.0 72.1
1,2-Dichloroethane-d4 (S) % 94 80-12094
4-Bromofluorobenzene (S) % 99 79-12997
Dibromofluoromethane (S) % 99 80-120100
Toluene-d8 (S) % 97 80-12095
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30234624
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

277835
EPA 3546

EPA 8015B
EPA 8015 TPH

Associated Lab Samples: 30234624002, 30234624004, 30234624006, 30234624008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1365148
Associated Lab Samples: 30234624002, 30234624004, 30234624006, 30234624008

Matrix: Solid

AnalyzedMDL

TPH (C10-C28) mg/kg ND 6.7 11/04/17 04:461.0
o-Terphenyl (S) % 73 30-90 11/04/17 04:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1365149LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C10-C28) mg/kg 52.566.7 79 47-86
o-Terphenyl (S) % ST91 30-90

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1365160MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30234624002

1365161

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

TPH (C10-C28) mg/kg 75.9 83 10-14267 8 257682.4 145 134
o-Terphenyl (S) % 65 30-9070

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30234624
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

277987
EPA 3510C

EPA 8015B
EPA 8015 TPH

Associated Lab Samples: 30234624001, 30234624003, 30234624005, 30234624007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1365966
Associated Lab Samples: 30234624001, 30234624003, 30234624005, 30234624007

Matrix: Water

AnalyzedMDL

TPH (C10-C28) mg/L ND 0.10 11/09/17 21:420.010
o-Terphenyl (S) % 68 17-107 11/09/17 21:42

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1365967LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C10-C28) mg/L 0.891 89 44-100
o-Terphenyl (S) % 2c92 17-107

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30234624
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

278790
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Associated Lab Samples: 30234624002, 30234624004, 30234624006, 30234624008

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

30234624002
1369336SAMPLE DUPLICATE:

Percent Moisture % 14.0 0 2014.0

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

30234624004
1369337SAMPLE DUPLICATE:

Percent Moisture % 22.2 14 2025.5
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QUALIFIERS

Pace Project No.:
Project:

30234624
Hess Towson

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - GreensburgPASI-PA

SAMPLE QUALIFIERS

Sample: 30234624005
Residual Chlorine detected post analysis by 8260.[1]

Sample: 30234624007
Residual Chlorine detected post analysis by 8260.[1]

BATCH QUALIFIERS

Batch: 277857
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 277987
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.1c
Retention times shifted during the analytical sequence such that the retention times for target analytes and surrogates in
samples, QC samples, and standards fell outside of their respective retention time windows.  Standards and QC samples
were used to aid analyte identification in samples. The peak(s) for this analyte was(were) manually identified.

2c
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QUALIFIERS

Pace Project No.:
Project:

30234624
Hess Towson

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Surrogate recovery was above laboratory control limits. Results may be biased high.ST
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30234624
Hess Towson

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30234624002 277835 277927Control S 14 Soil EPA 3546 EPA 8015B
30234624004 277835 27792710g/LPS + NaOH S 14 Soil EPA 3546 EPA 8015B
30234624006 277835 27792720g/LPS + NaOH S 14 Soil EPA 3546 EPA 8015B
30234624008 277835 27792740g/LPS + NaOH S 14 Soil EPA 3546 EPA 8015B

30234624001 277987 278619Control S 14 Aq EPA 3510C EPA 8015B
30234624003 277987 27861910g/LPS + NaOH S 14 Aq EPA 3510C EPA 8015B
30234624005 277987 27861920g/LPS + NaOH S 14 Aq EPA 3510C EPA 8015B
30234624007 277987 27861940g/LPS + NaOH S 14 Aq EPA 3510C EPA 8015B

30234624002 278355 278379Control S 14 Soil EPA 5035A/5030B EPA 8015B
30234624004 278355 27837910g/LPS + NaOH S 14 Soil EPA 5035A/5030B EPA 8015B
30234624006 278355 27837920g/LPS + NaOH S 14 Soil EPA 5035A/5030B EPA 8015B
30234624008 278355 27837940g/LPS + NaOH S 14 Soil EPA 5035A/5030B EPA 8015B

30234624001 278698Control S 14 Aq EPA 5030/8015B
30234624003 27869810g/LPS + NaOH S 14 Aq EPA 5030/8015B
30234624005 27869820g/LPS + NaOH S 14 Aq EPA 5030/8015B
30234624007 27869840g/LPS + NaOH S 14 Aq EPA 5030/8015B

30234624005 506646 50764120g/LPS + NaOH S 14 Aq EPA 3020 EPA 6020

30234624002 277857 277866Control S 14 Soil EPA 5035A EPA 8260B
30234624004 277857 27786610g/LPS + NaOH S 14 Soil EPA 5035A EPA 8260B
30234624006 277857 27786620g/LPS + NaOH S 14 Soil EPA 5035A EPA 8260B
30234624008 277857 27786640g/LPS + NaOH S 14 Soil EPA 5035A EPA 8260B

30234624001 278139Control S 14 Aq EPA 8260B
30234624003 27813910g/LPS + NaOH S 14 Aq EPA 8260B
30234624005 27813920g/LPS + NaOH S 14 Aq EPA 8260B
30234624007 27813940g/LPS + NaOH S 14 Aq EPA 8260B
30234624009 278139Trip Blank Aq EPA 8260B

30234624002 278790Control S 14 Soil ASTM D2974-87
30234624004 27879010g/LPS + NaOH S 14 Soil ASTM D2974-87
30234624006 27879020g/LPS + NaOH S 14 Soil ASTM D2974-87
30234624008 27879040g/LPS + NaOH S 14 Soil ASTM D2974-87
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February 05, 2018

LIMS USE: FR - PAM ROBERTSON
LIMS OBJECT ID: 30240919

30240919
Project:
Pace Project No.:

RE:

Pam Robertson
WSP USA
13630 Dulles Technology Drive
Suite 300
Herndon, VA 20171

Hess Towson

Dear Pam Robertson:
Enclosed are the analytical results for sample(s) received by the laboratory on January 16, 2018.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com

Project Manager
724-850-5611

Enclosures

cc: Chris Cresci, WSP USA
Michael Lee, Terra Systems, Inc.
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CERTIFICATIONS

Pace Project No.:
Project:

30240919
Hess Towson

Minnesota Certification IDs
1700 Elm Street SE, Suite 200, Minneapolis, MN  55414-
2485
A2LA Certification #: 2926.01
Alabama Certification #: 40770
Alaska Contaminated Sites Certification #: 17-009
Alaska DW Certification #: MN00064
Arizona Certification #: AZ0014
Arkansas Certification #: 88-0680
California Certification #: 2929
CNMI Saipan Certification #:MP0003
Colorado Certification #: MN00064
Connecticut Certification #: PH-0256
EPA Region 8+Wyoming DW Certification #: via MN 027-
053-137
Florida Certification #: E87605
Georgia Certification #: 959
Guam EPA Certification #: MN00064
Hawaii Certification #: MN00064
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification #: C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky DW Certification #: 90062
Kentucky WW Certification #: 90062
Louisiana DEQ Certification #: 03086
Louisiana DW Certification #: MN00064
Maine Certification #: MN00064
Maryland Certification #: 322
Massachusetts Certification #: M-MN064

Michigan Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: MN00064
Montana Certification #: CERT0092
Nebraska Certification #: NE-OS-18-06
Nevada Certification #: MN00064
New Hampshire Certification #: 2081
New Jersey Certification #: MN002
New York Certification #: 11647
North Carolina DW Certification #: 27700
North Carolina WW Certification #: 530
North Dakota Certification #: R-036
Ohio DW Certification #: 41244
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon NwTPH Certification #: MN300001
Oregon Secondary Certification #: MN200001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification #: MN00064
South Carolina Certification #:74003001
Tennessee Certification #: TN02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia Certification #: 460163
Washington Certification #: C486
West Virginia DW Certification #: 9952 C
West Virginia DEP Certification #: 382
Wisconsin Certification #: 999407970

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008

Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA00091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235
Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TNI Certification #: PA 051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
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CERTIFICATIONS

Pace Project No.:
Project:

30240919
Hess Towson

Pennsylvania Certification IDs
Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification

Virginia/VELAP Certification #: 460198
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification
Wyoming Certification #: 8TMS-L
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30240919
Hess Towson

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30240919001 Control EPA 8015B 2 PASI-PASEL

EPA 5030/8015B 3 PASI-PALEL

EPA 8260B 8 PASI-PARES

30240919002 Control Soil EPA 8015B 2 PASI-PASEL

EPA 8015B 3 PASI-PALEL

EPA 8260B 8 PASI-PAJEW

ASTM D2974-87 1 PASI-PAGLG

30240919003 10 glh PSU EPA 8015B 2 PASI-PASEL

EPA 5030/8015B 3 PASI-PALEL

EPA 8260B 8 PASI-PARES

30240919004 10 glh PSU Soil EPA 8015B 2 PASI-PASEL

EPA 8015B 3 PASI-PALEL

EPA 8260B 8 PASI-PAJEW

ASTM D2974-87 1 PASI-PAGLG

30240919005 20 glh PSU EPA 8015B 2 PASI-PASEL

EPA 5030/8015B 3 PASI-PALEL

EPA 6020 5 PASI-MRJS

EPA 8260B 8 PASI-PARES

30240919006 20 glh PSU Soil EPA 8015B 2 PASI-PASEL

EPA 8015B 3 PASI-PALEL

EPA 8260B 8 PASI-PAJEW

ASTM D2974-87 1 PASI-PAGLG

30240919007 40 glh PSU EPA 8015B 2 PASI-PASEL

EPA 5030/8015B 3 PASI-PALEL

EPA 8260B 8 PASI-PARES

30240919008 40 glh PSU Soil EPA 8015B 2 PASI-PASEL

EPA 8015B 3 PASI-PALEL

EPA 8260B 8 PASI-PAJEW

ASTM D2974-87 1 PASI-PAGLG

30240919009 Trip Blank EPA 8260B 8 PASI-PARES
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30240919
Hess Towson

Sample: Control Lab ID: 30240919001 Collected: 01/15/18 15:00 Received: 01/16/18 11:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 0.85 mg/L 01/24/18 15:16 1c01/22/18 12:550.099 1
Surrogates
o-Terphenyl (S) 46 % 01/24/18 15:16 84-15-101/22/18 12:5517-107 1

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) 281 ug/L 01/26/18 17:15200 1
Surrogates
a,a,a-Trifluorotoluene (S) 101 % 01/26/18 17:15 98-08-862-126 1
4-Bromofluorobenzene (S) 103 % 01/26/18 17:15 460-00-480-120 1

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 01/19/18 19:28 71-43-21.0 1
Ethylbenzene 10 ug/L 01/19/18 19:28 100-41-41.0 1
Toluene ND ug/L 01/19/18 19:28 108-88-31.0 1
Xylene (Total) 55.3 ug/L 01/19/18 19:28 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 103 % 01/19/18 19:28 2037-26-580-120 1
4-Bromofluorobenzene (S) 97 % 01/19/18 19:28 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 93 % 01/19/18 19:28 17060-07-080-120 1
Dibromofluoromethane (S) 96 % 01/19/18 19:28 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30240919
Hess Towson

Sample: Control Soil Lab ID: 30240919002 Collected: 01/15/18 15:05 Received: 01/16/18 11:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) 33.1 mg/kg 01/20/18 00:2701/17/18 18:538.4 1
Surrogates
o-Terphenyl (S) 54 % 01/20/18 00:27 84-15-101/17/18 18:5330-90 1

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

TPH (C06-C10) 17.6 mg/kg 01/18/18 18:5801/18/18 10:4110.1 1
Surrogates
a,a,a-Trifluorotoluene (S) 68 % 01/18/18 18:58 98-08-801/18/18 10:4138-123 1
4-Bromofluorobenzene (S) 85 % 01/18/18 18:58 460-00-401/18/18 10:4184-128 1

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 02/01/18 20:36 71-43-2 1c,H1,
H2

02/01/18 10:504.7 1

Ethylbenzene 64.4 ug/kg 02/01/18 20:36 100-41-4 1c,H1,
H2

02/01/18 10:504.7 1

Toluene ND ug/kg 02/01/18 20:36 108-88-3 1c,H1,
H2

02/01/18 10:504.7 1

Xylene (Total) 323 ug/kg 02/01/18 20:36 1330-20-702/01/18 10:5014.1 1
Surrogates
Toluene-d8 (S) 112 % 02/01/18 20:36 2037-26-502/01/18 10:5076-124 1
4-Bromofluorobenzene (S) 144 % 02/01/18 20:36 460-00-4 ST02/01/18 10:5070-133 1
1,2-Dichloroethane-d4 (S) 93 % 02/01/18 20:36 17060-07-002/01/18 10:5074-131 1
Dibromofluoromethane (S) 94 % 02/01/18 20:36 1868-53-702/01/18 10:5071-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 22.7 % 01/18/18 08:400.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30240919
Hess Towson

Sample: 10 glh PSU Lab ID: 30240919003 Collected: 01/15/18 15:10 Received: 01/16/18 11:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

• 8260 VOA:  Post-analysis testing indicates the presence of residual chlorine.Comments:

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 1.1 mg/L 01/24/18 15:25 1c,A501/22/18 12:550.14 1
Surrogates
o-Terphenyl (S) 50 % 01/24/18 15:25 84-15-101/22/18 12:5517-107 1

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) ND ug/L 01/26/18 17:34200 1
Surrogates
a,a,a-Trifluorotoluene (S) 105 % 01/26/18 17:34 98-08-862-126 1
4-Bromofluorobenzene (S) 109 % 01/26/18 17:34 460-00-480-120 1

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 01/19/18 19:56 71-43-21.0 1
Ethylbenzene 4.7 ug/L 01/19/18 19:56 100-41-41.0 1
Toluene ND ug/L 01/19/18 19:56 108-88-31.0 1
Xylene (Total) 22.1 ug/L 01/19/18 19:56 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 100 % 01/19/18 19:56 2037-26-580-120 1
4-Bromofluorobenzene (S) 99 % 01/19/18 19:56 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 92 % 01/19/18 19:56 17060-07-080-120 1
Dibromofluoromethane (S) 95 % 01/19/18 19:56 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30240919
Hess Towson

Sample: 10 glh PSU Soil Lab ID: 30240919004 Collected: 01/15/18 15:15 Received: 01/16/18 11:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) 95.5 mg/kg 01/20/18 00:3601/17/18 18:538.6 1
Surrogates
o-Terphenyl (S) 51 % 01/20/18 00:36 84-15-101/17/18 18:5330-90 1

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

TPH (C06-C10) 14.3 mg/kg 01/18/18 19:1601/18/18 10:4110.7 1
Surrogates
a,a,a-Trifluorotoluene (S) 30 % 01/18/18 19:16 98-08-8 S5,SR01/18/18 10:4138-123 1
4-Bromofluorobenzene (S) 107 % 01/18/18 19:16 460-00-401/18/18 10:4184-128 1

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 02/01/18 21:02 71-43-2 1c,H1,
H2

02/01/18 10:505.4 1

Ethylbenzene ND ug/kg 02/01/18 21:02 100-41-4 1c,H1,
H2

02/01/18 10:505.4 1

Toluene ND ug/kg 02/01/18 21:02 108-88-3 1c,H1,
H2

02/01/18 10:505.4 1

Xylene (Total) ND ug/kg 02/01/18 21:02 1330-20-702/01/18 10:5016.2 1
Surrogates
Toluene-d8 (S) 104 % 02/01/18 21:02 2037-26-502/01/18 10:5076-124 1
4-Bromofluorobenzene (S) 113 % 02/01/18 21:02 460-00-402/01/18 10:5070-133 1
1,2-Dichloroethane-d4 (S) 86 % 02/01/18 21:02 17060-07-002/01/18 10:5074-131 1
Dibromofluoromethane (S) 96 % 02/01/18 21:02 1868-53-702/01/18 10:5071-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 24.0 % 01/18/18 08:410.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30240919
Hess Towson

Sample: 20 glh PSU Lab ID: 30240919005 Collected: 01/15/18 15:20 Received: 01/16/18 11:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

• 8260 VOA:  Post-analysis testing indicates the presence of residual chlorine.Comments:

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 1.6 mg/L 01/24/18 15:33 1c01/22/18 12:550.16 1
Surrogates
o-Terphenyl (S) 50 % 01/24/18 15:33 84-15-101/22/18 12:5517-107 1

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) ND ug/L 01/26/18 17:52200 1
Surrogates
a,a,a-Trifluorotoluene (S) 102 % 01/26/18 17:52 98-08-862-126 1
4-Bromofluorobenzene (S) 104 % 01/26/18 17:52 460-00-480-120 1

Analytical Method: EPA 6020  Preparation Method: EPA 30206020 MET ICPMS

Chromium 1.1 ug/L 01/19/18 13:42 7440-47-301/19/18 10:200.50 1
Molybdenum ND ug/L 01/19/18 13:42 7439-98-701/19/18 10:200.50 1
Selenium 0.50 ug/L 01/19/18 13:42 7782-49-201/19/18 10:200.50 1
Uranium-238 ND ug/L 01/19/18 13:42 7440-61-101/19/18 10:200.50 1
Vanadium ND ug/L 01/19/18 13:42 7440-62-201/19/18 10:201.0 1

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 01/19/18 20:23 71-43-21.0 1
Ethylbenzene 2.6 ug/L 01/19/18 20:23 100-41-41.0 1
Toluene ND ug/L 01/19/18 20:23 108-88-31.0 1
Xylene (Total) 7.5 ug/L 01/19/18 20:23 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 102 % 01/19/18 20:23 2037-26-580-120 1
4-Bromofluorobenzene (S) 96 % 01/19/18 20:23 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 91 % 01/19/18 20:23 17060-07-080-120 1
Dibromofluoromethane (S) 95 % 01/19/18 20:23 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 02/05/2018 12:31 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30240919
Hess Towson

Sample: 20 glh PSU Soil Lab ID: 30240919006 Collected: 01/15/18 15:25 Received: 01/16/18 11:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) 67.8 mg/kg 01/20/18 00:5401/17/18 18:538.4 1
Surrogates
o-Terphenyl (S) 52 % 01/20/18 00:54 84-15-101/17/18 18:5330-90 1

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

TPH (C06-C10) ND mg/kg 01/18/18 19:3501/18/18 10:4111.9 1
Surrogates
a,a,a-Trifluorotoluene (S) 90 % 01/18/18 19:35 98-08-801/18/18 10:4138-123 1
4-Bromofluorobenzene (S) 91 % 01/18/18 19:35 460-00-401/18/18 10:4184-128 1

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 02/01/18 21:28 71-43-2 1c,H1,
H2

02/01/18 10:504.4 1

Ethylbenzene ND ug/kg 02/01/18 21:28 100-41-4 1c,H1,
H2

02/01/18 10:504.4 1

Toluene ND ug/kg 02/01/18 21:28 108-88-3 1c,H1,
H2

02/01/18 10:504.4 1

Xylene (Total) ND ug/kg 02/01/18 21:28 1330-20-702/01/18 10:5013.3 1
Surrogates
Toluene-d8 (S) 102 % 02/01/18 21:28 2037-26-502/01/18 10:5076-124 1
4-Bromofluorobenzene (S) 108 % 02/01/18 21:28 460-00-402/01/18 10:5070-133 1
1,2-Dichloroethane-d4 (S) 89 % 02/01/18 21:28 17060-07-002/01/18 10:5074-131 1
Dibromofluoromethane (S) 94 % 02/01/18 21:28 1868-53-702/01/18 10:5071-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 22.0 % 01/18/18 08:410.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 02/05/2018 12:31 PM

Pace Analytical Services, LLC
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Greensburg, PA 15601
(724)850-5600
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30240919
Hess Towson

Sample: 40 glh PSU Lab ID: 30240919007 Collected: 01/15/18 15:30 Received: 01/16/18 11:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

• 8260 VOA:  Post-analysis testing indicates the presence of residual chlorine.Comments:

Analytical Method: EPA 8015B  Preparation Method: EPA 3510C8015 TPH

TPH (C10-C28) 0.91 mg/L 01/24/18 15:49 1c,A501/22/18 12:550.32 1
Surrogates
o-Terphenyl (S) 54 % 01/24/18 15:49 84-15-101/22/18 12:5517-107 1

Analytical Method: EPA 5030/8015BGasoline Range Organics

TPH (C06-C10) ND ug/L 01/26/18 18:29 CL200 1
Surrogates
a,a,a-Trifluorotoluene (S) 103 % 01/26/18 18:29 98-08-862-126 1
4-Bromofluorobenzene (S) 107 % 01/26/18 18:29 460-00-480-120 1

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 01/19/18 20:51 71-43-21.0 1
Ethylbenzene ND ug/L 01/19/18 20:51 100-41-41.0 1
Toluene ND ug/L 01/19/18 20:51 108-88-31.0 1
Xylene (Total) ND ug/L 01/19/18 20:51 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 98 % 01/19/18 20:51 2037-26-580-120 1
4-Bromofluorobenzene (S) 98 % 01/19/18 20:51 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 95 % 01/19/18 20:51 17060-07-080-120 1
Dibromofluoromethane (S) 97 % 01/19/18 20:51 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 02/05/2018 12:31 PM
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(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30240919
Hess Towson

Sample: 40 glh PSU Soil Lab ID: 30240919008 Collected: 01/15/18 15:35 Received: 01/16/18 11:10 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8015B  Preparation Method: EPA 35468015 TPH Microwave

TPH (C10-C28) 106 mg/kg 01/20/18 01:1201/17/18 18:537.9 1
Surrogates
o-Terphenyl (S) 55 % 01/20/18 01:12 84-15-101/17/18 18:5330-90 1

Analytical Method: EPA 8015B  Preparation Method: EPA 5035A/5030BGasoline Range Organics

TPH (C06-C10) 10.3 mg/kg 01/18/18 19:5401/18/18 10:418.9 1
Surrogates
a,a,a-Trifluorotoluene (S) 57 % 01/18/18 19:54 98-08-801/18/18 10:4138-123 1
4-Bromofluorobenzene (S) 84 % 01/18/18 19:54 460-00-401/18/18 10:4184-128 1

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 02/01/18 21:55 71-43-2 1c,H1,
H2

02/01/18 10:504.6 1

Ethylbenzene ND ug/kg 02/01/18 21:55 100-41-4 1c,H1,
H2

02/01/18 10:504.6 1

Toluene ND ug/kg 02/01/18 21:55 108-88-3 1c,H1,
H2

02/01/18 10:504.6 1

Xylene (Total) ND ug/kg 02/01/18 21:55 1330-20-702/01/18 10:5013.9 1
Surrogates
Toluene-d8 (S) 103 % 02/01/18 21:55 2037-26-502/01/18 10:5076-124 1
4-Bromofluorobenzene (S) 108 % 02/01/18 21:55 460-00-402/01/18 10:5070-133 1
1,2-Dichloroethane-d4 (S) 87 % 02/01/18 21:55 17060-07-002/01/18 10:5074-131 1
Dibromofluoromethane (S) 95 % 02/01/18 21:55 1868-53-702/01/18 10:5071-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 17.3 % 01/18/18 08:410.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 02/05/2018 12:31 PM
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(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30240919
Hess Towson

Sample: Trip Blank Lab ID: 30240919009 Collected: 01/15/18 00:01 Received: 01/16/18 11:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 01/19/18 15:19 71-43-21.0 1
Ethylbenzene ND ug/L 01/19/18 15:19 100-41-41.0 1
Toluene ND ug/L 01/19/18 15:19 108-88-31.0 1
Xylene (Total) ND ug/L 01/19/18 15:19 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 102 % 01/19/18 15:19 2037-26-580-120 1
4-Bromofluorobenzene (S) 97 % 01/19/18 15:19 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 92 % 01/19/18 15:19 17060-07-080-120 1
Dibromofluoromethane (S) 97 % 01/19/18 15:19 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 02/05/2018 12:31 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30240919
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

285284
EPA 5035A/5030B

EPA 8015B
Gasoline Range Organics

Associated Lab Samples: 30240919002, 30240919004, 30240919006, 30240919008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1399218
Associated Lab Samples: 30240919002, 30240919004, 30240919006, 30240919008

Matrix: Solid

Analyzed

TPH (C06-C10) mg/kg ND 10.0 01/18/18 14:13
4-Bromofluorobenzene (S) % 92 84-128 01/18/18 14:13
a,a,a-Trifluorotoluene (S) % 99 38-123 01/18/18 14:13

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1399219LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C06-C10) mg/kg 52.650 105 78-140
4-Bromofluorobenzene (S) % 86 84-128
a,a,a-Trifluorotoluene (S) % 94 38-123

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1399220MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30240931001

1399221

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

TPH (C06-C10) mg/kg ML41.9 43 50-14446 241.932.0 50.1 51.3
4-Bromofluorobenzene (S) % 87 84-12896
a,a,a-Trifluorotoluene (S) % 51 38-12354

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 02/05/2018 12:31 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30240919
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

285887
EPA 5030/8015B

EPA 5030/8015B
Gasoline Range Organics

Associated Lab Samples: 30240919001, 30240919003, 30240919005, 30240919007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1402276
Associated Lab Samples: 30240919001, 30240919003, 30240919005, 30240919007

Matrix: Water

Analyzed

TPH (C06-C10) ug/L ND 200 01/26/18 15:07
4-Bromofluorobenzene (S) % 101 80-120 01/26/18 15:07
a,a,a-Trifluorotoluene (S) % 111 62-126 01/26/18 15:07

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1402277LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C06-C10) ug/L 9271000 93 76-138
4-Bromofluorobenzene (S) % 99 80-120
a,a,a-Trifluorotoluene (S) % 99 62-126

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1402278MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30241445002

1402279

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

TPH (C06-C10) ug/L 1000 84 56-13289 51000200 U 869 917
4-Bromofluorobenzene (S) % 98 80-120100
a,a,a-Trifluorotoluene (S) % 91 62-12693

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 02/05/2018 12:31 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30240919
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

518787
EPA 3020

EPA 6020
6020 MET

Associated Lab Samples: 30240919005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2817901
Associated Lab Samples: 30240919005

Matrix: Water

Analyzed

Chromium ug/L ND 0.50 01/19/18 12:22
Molybdenum ug/L ND 0.50 01/19/18 12:22
Selenium ug/L ND 0.50 01/19/18 12:22
Uranium-238 ug/L ND 0.50 01/19/18 12:22
Vanadium ug/L ND 1.0 01/19/18 12:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2817902LABORATORY CONTROL SAMPLE:
LCSSpike

Chromium ug/L 93.0100 93 80-120
Molybdenum ug/L 90.4100 90 80-120
Selenium ug/L 96.1100 96 80-120
Uranium-238 ug/L 95.0100 95 80-120
Vanadium ug/L 90.4100 90 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2817903MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10417265002

2817904

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Chromium ug/L 100 100 75-12598 11001.2 101 99.2
Molybdenum ug/L 100 96 75-12596 01002.3 98.8 98.3
Selenium ug/L 100 101 75-125100 1100<0.17 101 101
Uranium-238 ug/L 100 99 75-12599 01001.5 101 101
Vanadium ug/L 100 97 75-12596 11001.4 98.6 97.1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30240919
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

286870
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30240919002, 30240919004, 30240919006, 30240919008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1406634
Associated Lab Samples: 30240919002, 30240919004, 30240919006, 30240919008

Matrix: Solid

Analyzed

Benzene ug/kg ND 5.0 02/01/18 12:40
Ethylbenzene ug/kg ND 5.0 02/01/18 12:40
Toluene ug/kg ND 5.0 02/01/18 12:40
Xylene (Total) ug/kg ND 15.0 02/01/18 12:40
1,2-Dichloroethane-d4 (S) % 83 74-131 02/01/18 12:40
4-Bromofluorobenzene (S) % 104 70-133 02/01/18 12:40
Dibromofluoromethane (S) % 88 71-130 02/01/18 12:40
Toluene-d8 (S) % 99 76-124 02/01/18 12:40

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1406635LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/kg 17.520 88 70-130
Ethylbenzene ug/kg 16.020 80 70-130
Toluene ug/kg 16.620 83 70-130
Xylene (Total) ug/kg 47.860 80 70-130
1,2-Dichloroethane-d4 (S) % 86 74-131
4-Bromofluorobenzene (S) % 103 70-133
Dibromofluoromethane (S) % 91 71-130
Toluene-d8 (S) % 98 76-124
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30240919
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

285469
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30240919001, 30240919003, 30240919005, 30240919007, 30240919009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1400059
Associated Lab Samples: 30240919001, 30240919003, 30240919005, 30240919007, 30240919009

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 01/19/18 13:29
Ethylbenzene ug/L ND 1.0 01/19/18 13:29
Toluene ug/L ND 1.0 01/19/18 13:29
Xylene (Total) ug/L ND 3.0 01/19/18 13:29
1,2-Dichloroethane-d4 (S) % 89 80-120 01/19/18 13:29
4-Bromofluorobenzene (S) % 99 79-129 01/19/18 13:29
Dibromofluoromethane (S) % 95 80-120 01/19/18 13:29
Toluene-d8 (S) % 101 80-120 01/19/18 13:29

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1400060LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 20.520 102 70-130
Ethylbenzene ug/L 22.120 110 70-130
Toluene ug/L 21.420 107 70-130
Xylene (Total) ug/L 66.460 111 70-130
1,2-Dichloroethane-d4 (S) % 91 80-120
4-Bromofluorobenzene (S) % 100 79-129
Dibromofluoromethane (S) % 96 80-120
Toluene-d8 (S) % 103 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1400178MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30240922001

1400179

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Benzene ug/L 20 98 67-121100 220ND 19.5 19.9
Ethylbenzene ug/L 20 112 70-127117 420ND 22.5 23.5
Toluene ug/L 20 104 77-125106 120ND 20.9 21.1
Xylene (Total) ug/L 60 109 69-128111 260ND 65.4 66.4
1,2-Dichloroethane-d4 (S) % 86 80-12092
4-Bromofluorobenzene (S) % 100 79-12998
Dibromofluoromethane (S) % 95 80-12094
Toluene-d8 (S) % 105 80-120103
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30240919
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result QualifiersRPDResult
30240922001

1400180SAMPLE DUPLICATE:

Benzene ug/L NDND
Ethylbenzene ug/L NDND
Toluene ug/L NDND
Xylene (Total) ug/L NDND
1,2-Dichloroethane-d4 (S) % 91 091
4-Bromofluorobenzene (S) % 100 0101
Dibromofluoromethane (S) % 93 194
Toluene-d8 (S) % 99 2101
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30240919
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

285182
EPA 3546

EPA 8015B
EPA 8015 TPH

Associated Lab Samples: 30240919002, 30240919004, 30240919006, 30240919008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1398918
Associated Lab Samples: 30240919002, 30240919004, 30240919006, 30240919008

Matrix: Solid

Analyzed

TPH (C10-C28) mg/kg ND 6.7 01/19/18 23:26
o-Terphenyl (S) % 60 30-90 01/19/18 23:26

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1398919LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C10-C28) mg/kg 48.166.7 72 47-86
o-Terphenyl (S) % 67 30-90

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1398920MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30240931001

1398921

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

TPH (C10-C28) mg/kg M6,R181.3 94 10-142-50 4879.7223 299 183
o-Terphenyl (S) % 42 30-9042
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30240919
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

285556
EPA 3510C

EPA 8015B
EPA 8015 TPH

Associated Lab Samples: 30240919001, 30240919003, 30240919005, 30240919007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1400566
Associated Lab Samples: 30240919001, 30240919003, 30240919005, 30240919007

Matrix: Water

Analyzed

TPH (C10-C28) mg/L ND 0.10 01/24/18 14:54
o-Terphenyl (S) % 44 17-107 01/24/18 14:54

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1400567LABORATORY CONTROL SAMPLE:
LCSSpike

TPH (C10-C28) mg/L 0.611 61 44-100
o-Terphenyl (S) % 66 17-107
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30240919
Hess Towson

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

285258
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Associated Lab Samples: 30240919002, 30240919004, 30240919006, 30240919008

Parameter Units
Dup

Result QualifiersRPDResult
30240999001

1399165SAMPLE DUPLICATE:

Percent Moisture % 49.3 248.5
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QUALIFIERS

Pace Project No.:
Project:

30240919
Hess Towson

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - GreensburgPASI-PA

BATCH QUALIFIERS

Batch: 285556
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 286870
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.1c
Greater than 5% sediment in sample determined by visual observation. Aqueous portion decanted from the sediment and
extracted.

A5

The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased
low.

CL

Analysis conducted outside the EPA method holding time.H1
Extraction or preparation conducted outside EPA method holding time.H2
Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.M6
Matrix spike recovery and/or matrix spike duplicate recovery was below laboratory control limits. Result may be biased
low.

ML

RPD value was outside control limits.R1
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QUALIFIERS

Pace Project No.:
Project:

30240919
Hess Towson

ANALYTE QUALIFIERS

Surrogate recovery outside control limits due to matrix interferences (not confirmed by re-analysis).S5
Surrogate recovery was below laboratory control limits. Results may be biased low.SR
Surrogate recovery was above laboratory control limits. Results may be biased high.ST
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30240919
Hess Towson

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30240919002 285182 285492Control Soil EPA 3546 EPA 8015B
30240919004 285182 28549210 glh PSU Soil EPA 3546 EPA 8015B
30240919006 285182 28549220 glh PSU Soil EPA 3546 EPA 8015B
30240919008 285182 28549240 glh PSU Soil EPA 3546 EPA 8015B

30240919001 285556 285874Control EPA 3510C EPA 8015B
30240919003 285556 28587410 glh PSU EPA 3510C EPA 8015B
30240919005 285556 28587420 glh PSU EPA 3510C EPA 8015B
30240919007 285556 28587440 glh PSU EPA 3510C EPA 8015B

30240919002 285284 285292Control Soil EPA 5035A/5030B EPA 8015B
30240919004 285284 28529210 glh PSU Soil EPA 5035A/5030B EPA 8015B
30240919006 285284 28529220 glh PSU Soil EPA 5035A/5030B EPA 8015B
30240919008 285284 28529240 glh PSU Soil EPA 5035A/5030B EPA 8015B

30240919001 285887Control EPA 5030/8015B
30240919003 28588710 glh PSU EPA 5030/8015B
30240919005 28588720 glh PSU EPA 5030/8015B
30240919007 28588740 glh PSU EPA 5030/8015B

30240919005 518787 51888920 glh PSU EPA 3020 EPA 6020

30240919002 286870 286871Control Soil EPA 5035A EPA 8260B
30240919004 286870 28687110 glh PSU Soil EPA 5035A EPA 8260B
30240919006 286870 28687120 glh PSU Soil EPA 5035A EPA 8260B
30240919008 286870 28687140 glh PSU Soil EPA 5035A EPA 8260B

30240919001 285469Control EPA 8260B
30240919003 28546910 glh PSU EPA 8260B
30240919005 28546920 glh PSU EPA 8260B
30240919007 28546940 glh PSU EPA 8260B
30240919009 285469Trip Blank EPA 8260B

30240919002 285258Control Soil ASTM D2974-87
30240919004 28525810 glh PSU Soil ASTM D2974-87
30240919006 28525820 glh PSU Soil ASTM D2974-87
30240919008 28525840 glh PSU Soil ASTM D2974-87
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February 6, 2018 

 

Matt Burns and Pam Robertson 

Practice Leader 

Environmental 

 
300 Trade Center, Suite 4690, Woburn, MA 01801 

  
RE:  Draft Report for In Situ Chemical Oxidation Treatability Study for Hess Towson, MD 

Version 1 

 

Dear Matt and Pam: 

 

Terra Systems, Inc. (TSI) has conducted treatability studies at over 100 sites in support of in situ 

chemical oxidation (ISCO) using potassium and sodium permanganate, activated persulfate, 

catalyzed hydrogen peroxide, or ozone, or in situ chemical reduction of volatile organics, 

semivolatiles organics, and metals.  TSI does not perform ISCO or in situ reduction field 

projects, but works with environmental engineering consultants including ERM, AMEC, TRC, 

Moraine Environmental, URS, GZA, WSP, and others to evaluate chemical oxidant demand and 

effectiveness in the laboratory before the consultants go to pilot or full-scale implementation. 

The treatability work was directed by Michael D. Lee, Ph.D.  He has over 30 years of experience 

in conducting treatability studies and in situ bioremediation of chlorinated solvents and 

hydrocarbons.  He has published over 100 papers.  

 

I have prepared this report for an ISCO treatability study for the Hess Towson, MD site 

contaminated with hydrocarbons including benzene, toluene, ethylbenzene, and xylenes (BTEX) 

and total petroleum hydrocarbons (TPH) including diesel range organics or DRO C10-C28 and 

gasoline range organic or GRO C6-C10. The soil was analyzed in duplicate for the following 

parameters by Pace Laboratory of Greensburg, PA: BTEX, TPH-GRO, TPH-DRO, and moisture. 

Pace Laboratory was paid directly by WSP. The groundwater was analyzed for the following 

parameters: BTEX, TPH-DRO, TPH-GRO, and oxyanions (selenium, chromium, vanadium, 

molybdenum, and uranium). TSI measured the soil density, soil moisture, soil field holding 

capacity, and pH of the soil and groundwater and determined the quantities of 25% sodium 

hydroxide needed to raise and maintain the pH to 10.5 of 136 g soil and 30 mL groundwater for 

the following treatments: control, Peroxychem product Klozur 10 g/L sodium persulfate, 20 g/L 

Klozur persulfate, and 40 g/L Klozur persulfate.  

 

A contaminant destruction evaluation was conducted with three dosages of Klozur sodium 

persulfate activated with sodium hydroxide, three dosages of unactivated Klozur sodium 

persulfate, and controls. Two replicates of each persulfate treatment were prepared in 783 mL 

bottles with 980 g soil with a density of 1.74 g/cm3 and 220 mL groundwater or approximately 

72% by volume soil and 28% volume groundwater. Three replicates of the control were 
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prepared. The volumes of sodium hydroxide required to maintain the pH above 10.5 determined 

in the initial characterization step was added to the two sodium hydroxide amended replicates. 

The pH, redox potential, and persulfate of one bottle from each treatment was recorded over 

time. If the pH dropped below 10.5 for the sodium hydroxide amended treatments, additional 

25% sodium hydroxide was added to both replicates. Two replicates of each unactivated 

persulfate treatment were prepared in 712 mL bottles with 980 g soil with a density of 1.74 g/cm3 

and about 220 mL groundwater or approximately 72% by volume soil and 28% volume 

groundwater. 

 

1.0 SUPPLY OF SAMPLES 

 

WSP personnel sent representative soil and groundwater samples on ice and under standard 

Chain-of-Custody procedures directly to TSI at the following shipping address: 

 

 Michael D. Lee, Ph.D. 

Terra Systems, Inc. 

130 Hickman Road, Suite 1 

Claymont DE 19703 

Phone: 302-798-9553 

E-mail: mlee@terrasystems.net. 

 

The following samples were supplied for the treatability studies: 

 

 10.7 kg (about 8 L) of groundwater from contaminated wells YP-1 and YMW-7 

 32.1 kg of contaminated soil. The soil samples were collected from within the treatment zone 

from MIP-2 (25-30’) and MIP 8 (18-22’). 

 

The samples were collected with as little headspace as possible. The groundwater samples were 

collected on 9/19-20/17, shipped on 9/20/17, and received on 9/21/17. The soil samples were 

collected on 9/20-21/17, shipped on 9/21/17, and received on 9/22/17. 
 

2.0 SCOPE OF WORK 

 

A comprehensive workplan for the completion of the proposed work was drafted and submitted 

to WSP. The experimental design for the bench-scale treatability study consisted of four phases 

of work: 

 

1 Initial compositing and characterization of the site soil and groundwater; 

2 Treatment effectiveness for three loading of sodium hydroxide activated Klozur sodium 

persulfate, and an unamend control sampled over 14 days 

3 Treatment effectiveness for three loading of un activated Klozur sodium persulfate, and 

an unamend control sampled over 91 days 

4 Report. 

 

mailto:mlee@terrasystems.net
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Each phase of work is described in detail in the sections that follow.   

 

2.1 Initial Characterization of Site Soils and Groundwater 

 

Prior to beginning the actual treatability experiments, the soil and groundwater samples were 

composited separately. The soil was screened through a 4.5 cm screen into a 5-gallon bucket and 

mixed with an auger drill until homogenous. The composited soil was analyzed in duplicate for 

the following parameters by the Pace Laboratory: VOC and moisture (two Terra Core Kits per 

sample preserved with bisulfate and methanol), and TPH-DRO and TPH-GRO by 8015 (4-oz 

jar). The groundwater was analyzed for the following parameters: VOC (3-40 mL VOA vials 

preserved with hydrochloric acid), TPH-GRO (3-40 mL VOA vials preserved with hydrochloric 

acid), TPH-DRO (1 Liter amber glass with no preservative); and oxyanions - selenium, 

chromium, vanadium, molybdenum, and uranium (250 mL plastic bottle preserved with nitric 

acid). A trip blank for VOCs was also submitted.  

 

TSI measured the soil density, soil moisture, soil field holding capacity, and pH of the soil and 

groundwater and determined the quantities of 25% sodium hydroxide needed to raise and 

maintain the pH to 10.5 of 136 g soil and 30 mL groundwater for the following treatments: 

control, Klozur 10 g/L sodium persulfate, 20 g/L Klozur persulfate, and 40 g/L Klozur 

persulfate. Each treatment received 1 g/L sodium azide to minimize biological losses. As the 

persulfate decomposes, it produces sulfuric acid and the pH drops. The pHs were monitored over 

an eight-day incubation period. When the pH drifted below 10.5, additional 25% sodium 

hydroxide was added.  

 

2.2 Initial Characterization Results 

 

Table 1 presents the results of the initial characterization. The groundwater contained 1,300 g/L 

TPH-DRO, 4,300 g/L TPH-GRO, no detectable chromium, molybdenum, selenium, uranium, 

or vanadium (detection limits 0.5 g/L), 18.8 g/L benzene, 359 g/L ethylbenzene, 31.3 g/L 

toluene, and 581 g/L total xylenes with a pH of 6.5 and oxidizing ORP of 104 mV. The trip 

blank had no detectable BTEX. The soil contained between 99,100 and 223,000 g/kg TPH-

DRO, 53,300 to 89,300 g/kg TPH-GRO, <244 g/kg benzene, 909 to 1,610 g/kg 

ethylbenzene, <244 g/kg toluene, and 5,310 to 9,250 g/kg total xylenes. The soil density was 

1.74 g (the equivalent of 109 pounds per cubic foot) with a field holding capacity of 0.14 g/g 

soil. The soil pH was 6.5 and the redox potential 201 mV.  

 

Table 2 shows the results of the 25% sodium hydroxide (NaOH) titrations with 136 g soil, 30 g 

groundwater, and 10,000, 20,000, and 40,000 mg/L Klozur sodium persulfate. The initial pH of 

the Control was 6.8. It took 0.25 mL 25% NaOH to raise the pH to 11.4 and pH remained above 

11.3 for the remainder of the 8 days. The sodium hydroxide demand of the Control was 0.46 

g/kg. The initial pH of the 10,000 mg/L persulfate treatment was 7.1. It took 0.4 mL of the 25% 

NaOH to raise the pH to 12.1 and pH remained above 11.3 for the remainder of the 8 days. The 

sodium hydroxide demand for the 10,000 mg/L persulfate treatment was 0.74 g/kg or the 

equivalent of 0.039 gallons of 25% sodium hydroxide per cubic foot of aquifer. The initial pH of 

the 20,000 mg/L persulfate treatment was 7.0. It took 0.35 mL of the 25% NaOH to raise the pH 

to 11.9 and pH fell below 11.0 on Day 8 and an additional 0.05 mL of 25% NaOH was added to 
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raise the pH to 11.3. The sodium hydroxide demand for the 20,000 mg/L persulfate treatment 

was 0.74 g/kg or the equivalent of 0.039 gallons of 25% sodium hydroxide per cubic foot of 

aquifer. The initial pH of the 40,000 mg/L persulfate treatment was 6.9. It took 0.4 mL of the 

25% NaOH to raise the pH to 12.5 and pH fell below 11.0 on Day 8 and an additional 0.4 mL of 

25% NaOH was added to raise the pH to 11.3. The sodium hydroxide demand for the 40,000 

mg/L persulfate treatment was 0.83 g/kg or the equivalent of 0.043 gallons of 25% sodium 

hydroxide per cubic foot of aquifer. 

  

2.3 Site Soil Alkaline Activated Persulfate Demand and Contaminant Destruction 

Efficiency Testing 

 

Two control vessels were prepared in separate 712 mL vessels containing 980 g site soil and 220 

mL groundwater (ratio of 72% soil and 28% groundwater by volume). One control replicate was 

sampled over time and one remained unopened and undisturbed. Three loadings of Klozur 

sodium persulfate were added to separate 712 mL vessels containing 980 g site soil and 220 mL 

groundwater plus sodium hydroxide. Sodium azide (1 g/L) was added to all treatments to 

minimize biodegradation losses. The persulfate, sodium azide, and sodium hydroxide were added 

to the groundwater and mixed for several minutes with a magnetic stirrer to dissolve the 

persulfate, azide, and sodium hydroxide. The amended groundwater was then added to the soil to 

thoroughly distribute the oxidant. Sufficient groundwater was added to completely fill the 

bottles. The Klozur sodium persulfate loadings result in oxidant concentrations of 10, 20, and 40 

g/L groundwater. The bottles with soil, groundwater, and persulfate were closed and inverted 

several times to mix. Periodic measurements of pH, ORP, and oxidant concentrations in the 

groundwater phase were made from one replicate of the treatment and control vessels after 1, 4, 

7, 10, and 14 days. The oxidant concentrations were measured using a back-titration method 

wherein 0.4 M ferrous ammonium sulfate solution was added to a portion of the groundwater 

with 10 mL 25% sulfuric acid and titrated with potassium permanganate. The concentration of 

residual persulfate in the groundwater are correlated to the volume of permanganate solution 

consumed versus a blank. After 14 days, the groundwater from the unopened control and the 

persulfate and sodium hydroxide treatments were analyzed for pH, ORP, and oxidant 

concentrations. Groundwater samples from the unopened and undisturbed control and from the 

unopened and undisturbed persulfate and sodium hydroxide treatments were submitted to the 

Pace Laboratory for analysis of BTEX, TPH-DRO, and TPH-GRO. The groundwater was diluted 

10-fold. The groundwater from the 20 g/L persulfate treatment was analyzed for oxyanions (Se, 

Cr, V, Mo, and U). After 14 days, soil samples from the unopened and undisturbed control and 

from the unopened and undisturbed persulfate and sodium hydroxide treatments were submitted 

to Pace Laboratory for analysis of BTEX, TPH-DRO, TPH-GRO, and moisture. 
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Table 1.  Initial Characterization Results 
Sample Units GW Trip Blanl Units Soil A Soil B Soil Avg 

TPH C10-C28 (DRO) g/L 1300 

 

g/kg 223,000 99,100 161,050 

TPH C06-C10 (GRO) g/L 4360 

 

g/kg 89,300 53,300 71,300 

Chromium g/L <0.5 

 

g/kg 
   Molybdenum g/L <0.5 

 

g/kg 
   Selenium g/L <0.5 

 

g/kg 
   Uranium-238 g/L <0.5 

 

g/kg 
   Vanadium g/L <0.5 

 

g/kg 
   Benzene g/L 18.8 <1.0 g/kg <244 <245 <244 

Ethylbenzene g/L 359 <1.0 g/kg 1,610 909 1,260 

Toluene g/L 31.3 <1.0 g/kg <244 <245 <244 

Total Xylenes g/L 581 <1.0 g/kg 9,250 5,310 7,280 

% Moisture 
   

% 13.5 16.0 15 

TSI 
 

GW 
    

Soil 

Soil Density g/cm3 

     

1.74 

pH SU 6.5 
    

6.5 

Redox Potential mV 104 

    

210 

Field Holding Capacity g/g 

     

0.14 
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Table 2.  25% Sodium Hydroxide Titrations 
Sample Control 

          

Soil NaOH Demand g/kg 

Date 

  

10/3/2017 

  

10/4/2017 10/6/2017 10/11/2017 

    Day 

  

0 

  

1 3 8 

    Soil g 136 

          GW g 30 

          Klozur Sodium 

Persulfate g 0 
          Sodium Azide g 0.05 
          mL 25% NaOH 

  

0 0.2 0.25 

       pH SU 

 

6.8 10.4 11.4 11.9 11.8 11.3 

   

0.46 

             Sample 10,000 mg/L Klozur 

         

Soil NaOH Demand g/kg 

Date 
  

10/3/2017 
   

10/4/2017 10/6/2017 10/11/2017 
  

 

Day 
  

0 
   

1 3 8 
   Soil g 136 

          GW g 30 
          Klozur Sodium 

Persulfate g 0.3 

          Sodium Azide g 0.05 

          mL 25% NaOH 

  

0 0.25 0.35 0.4 

      pH SU 

 

7.1 9.2 10.5 12.2 12.1 11.9 11.3 

  

0.74 

             Sample 20,000 mg/L Klozur 

         

Soil NaOH Demand g/kg 

Date 

  

10/3/2017 

   

10/4/2017 10/6/2017 10/11/2017 

   Day 

  

0 

   

1 3 8 

   Soil g 136 

          GW g 30 

          Klozur Sodium 

Persulfate g 0.6 
          Sodium Azide g 0.05 

          mL 25% NaOH 

  

0 0.35 

     

0.4 

  pH SU 

 

7.0 11.9 

  

11.3 11.0 10.1 11.3 

 

0.74 

             Sample 40,000 mg/L Klozur 

         
Soil NaOH Demand g/kg 

Date 
  

10/3/2017 
   

10/4/2017 10/6/2017 10/11/2017 
   Day 

  

0 

   

1 3 8 

   Soil g 136 
          GW g 30 

          Klozur Sodium 

Persulfate g 1.2 

          Sodium Azide g 0.05 

          mL 25% NaOH 
  

0 0.4 
     

0.45 
  pH SU 

 
6.9 12.5 

  
12.1 11.6 10.2 11.3 

 
0.83 
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2.4 Unactivated Persulfate Demand and Contaminant Destruction Efficiency Testing 

 

One control vessel was prepared in a separate 712 mL vessel containing 980 g site soil and 220 

mL groundwater. The control remained unopened and undisturbed. Three loadings of Klozur 

sodium persulfate were added to separate 712 mL vessels containing 980 g site soil and 220 mL 

groundwater (ratio of 72% soil and 28% groundwater by volume). Sodium azide (1 g/L) was 

added to all treatments to minimize biodegradation losses. The persulfate was added to the 

groundwater and mixed with a magnetic stirrer for several minutes to dissolve the persulfate and 

azide. The amended groundwater was added to the soil to thoroughly distribute the oxidant. 

Sufficient groundwater was added to completely fill the bottles. The Klozur sodium persulfate 

loadings result in oxidant concentrations of 10, 20, and 40 g/L groundwater. The bottles with 

soil, groundwater, and persulfate were closed and inverted several times to mix. Periodic 

measurements of pH, ORP, and oxidant concentrations in the groundwater phase was made from 

one replicate of the treatment and control vessels after 1, 4, 7, 10, 14, 36, 56, and 91 days. After 

91 days, the groundwater from the unopened and undisturbed persulfate replicates and the 

control were analyzed for pH, ORP, and oxidant concentrations. Groundwater samples from the 

unopened replicate and undisturbed control and persulfate amended treatments were submitted to 

the chosen laboratory for analysis of BTEX, TPH-DRO, and TPH-GRO. The sample volumes 

needed for these analyses are shown in Table 2. The groundwater was diluted 10-fold. The 

groundwater from the 20 g/L persulfate treatment was analyzed for oxyanions (Se, Cr, V, Mo, 

and U). After 91 days, soil samples from the unopened replicate of the control and persulfate-

amended treatments were submitted to Pace Laboratory for analysis of BTEX, TPH-DRO, TPH-

GRO, and moisture. 

 

3.0 RESULTS 

 

3.1 Sodium Hydroxide Activated Persulfate Field Parameters 

 

Table 3 presents the field parameter for the sodium hydroxide activated persulfate treatments. 

The pH of the Control ranged from 6.8 to 7.9 SU and the ORP mildly oxidizing from 108 to 225 

mV. The pH of the 10 g/L persulfate activated with sodium hydroxide ranged from 11.1 to 12.4 

SU and the ORP from -31 to 89 mV. The elevated pHs impacts the redox potential 

measurements. The persulfate fell from 10,000 mg/L to 6,925 mg/L from Days 1 to 4 and 

decreased to 3,280 mg/L in the opened bottle at Day 14. The sample from the unsampled bottle 

had <1,457 mg/L persulfate. The SOD of the sodium hydroxide activated 10 g/L persulfate 

treatment was estimated to be 1,509 mg/kg to >1,918 mg/kg with a requirement for 0.74 g 

sodium hydroxide/kg soil or the equivalent of 0.039 gallons of 25% sodium hydroxide per cubic 

foot of aquifer. The pH of the 20 g/L persulfate activated with sodium hydroxide ranged from 

11.6 to 12.6 SU and the ORP from 38 to 53 mV. The persulfate fell from 20,000 mg/L to 9,963 

mg/L on Day 1 to 2,065 mg/L on Day 14. The 20 g/L persulfate amended activated with sodium 

hydroxide treatment had an SOD estimated to be 4,026 mg/kg with a requirement for 0.74 g 

sodium hydroxide/kg soil or the equivalent of 0.039 gallons of 25% sodium hydroxide per cubic 

foot of aquifer. The pH of the 40 g/L persulfate activated with sodium hydroxide ranged from 

10.9 to 12.7 SU and the ORP from 62 to 112 mV. The persulfate fell from 40,000 mg/L to 

28,797 mg/L on Day 1 to between 4,495 to 22,722 mg/L on Day 14. The 40 g/L persulfate 

amended treatment had an SOD estimated to be 3,879 to 7,791 mg/kg with a requirement for 
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0.83 g sodium hydroxide/kg soil or the equivalent of 0.043 gallons of 25% sodium hydroxide per 

cubic foot of aquifer. 

 

Table 3. Sodium Hydroxide Activated Persulfate Field Data 

Treatment Soil GW Klozur 

Sodium 

Hydroxide Date Day pH ORP Persulfate 

 

 

g g g g 

  

SU mV mg/L  

Control 14 867 280 0 0 

     

 

Control 80 980 220 0 0 

     

 

Control Ex 980 220 0 0 10/17/2017 1 7.8 120 
 

 

     
10/20/2017 4 6.9 221 

 
 

     
10/23/2017 7 7.7 108 

 
 

     

10/26/2017 10 7.7 221 

 

 

     

10/30/2017 14 6.8 225 

 

 

     

10/30/2017 

Diluted 10X 14 6.9 204 

 

 

          

 

 

Soil GW Klozur 

Sodium 

Hydroxide Date Day pH ORP Persulfate SOD 

 

g g g g 

  

SU mV mg/L mg/kg 

10 g/L PS + NaOH 14 980 220 2.2 0.73 

 

0 

  

10,000  

10 g/L PS + NaOH Ex 980 220 2.2 0.73 10/17/2017 1 12.4 89 6,925  

     

10/20/2017 4 12.7 25 6,925  

     

10/23/2017 7 12.4 -1 6,317  

     

10/26/2017 10 12.4 7 6,925  

     
10/30/2017 14 11.9 -31 3,280 1,509 

     

10/30/2017 
Diluted 10X 14 11.1 30 <1,457 >1.918 

          

 

 

Soil GW Klozur 

Sodium 

Hydroxide Date Day pH ORP Persulfate SOD 

 

g g g g 

  

SU mV mg/L mg/kg 

20 g/L PS + NaOH 14 980 220 4.4 0.73 
 

0 
  

20,000  

20 g/L PS + NaOH Ex 980 220 4.4 0.73 10/17/2017 1 12.3 41 9,963  

     
10/20/2017 4 12.6 38 8,748  

     

10/23/2017 7 12.2 39 10,570  

     

10/26/2017 10 12.0 52 10,570  

     

10/30/2017 14 11.6 53 2,065 4,026 

     

10/30/2017 

Diluted 10X 14 10.9 38 2,065 4,026 

          
 

 

Soil GW Klozur 

Sodium 

Hydroxide Date Day pH ORP Persulfate SOD 

 

g g g g 

  

SU mV mg/L mg/kg 

40 g/L PS + NaOH 14 980 220 8.8 0.81 

 

0 

  

40,000  

40 g/L PS + NaOH Ex 980 220 8.8 0.81 10/17/2017 1 12.5 89 28,797  

     

10/20/2017 4 12.7 81 27,582  

     

10/23/2017 7 12.3 83 25,152  

     

10/26/2017 10 12.2 83 25,152  

     
10/30/2017 14 11.7 112 22,722 3,879 

     

10/30/2017 
Diluted 10X 14 10.9 62 4,495 7,971 
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3.2 Unactivated Persulfate Field Parameters 

 

Table 4 presents the field parameter for the unactivated persulfate treatments. The pH of the 

Control ranged from 6.8 to 7.8 SU and the ORP oxidizing from 108 to 314 mV. The pH of the 10 

g/L persulfate decreased from 8.6-9.2 SU to 6.2-6.3 SU on Day 91 and the ORP from 170 to 452 

mV. The persulfate fell from 10,000 mg/L to 6,925 mg/L from Day 1 and 7,533 mg/L on Day 4 

to a low of 3,544 to 3,842 mg/L on Day 91. The SOD of the unactivated 10 g/L persulfate 

treatment was estimated to be 1,382 to 1,449 mg/kg. The pH of the unactivated 20 g/L persulfate 

ranged from 8.0 SU on Day 1 to a low of 5.5-5.7 on Day 91 and the ORP increased from 230-

256 mV to 514 to 535 mV on Day 91. The persulfate fell from 20,000 mg/L to 14,823 mg/L on 

Day 1 to between 7,418 to 8.877 mg/L on Day 91. The unactivated 20 g/L persulfate had an 

SOD estimated to be 2,497 to 2,825 mg/kg. The pH of the unactivated 40 g/L persulfate 

decreased from 7.5 on Day 1 to 3.6 SU on Day 91 and the ORP increased from 325 to between 

621 and 679 mV. The persulfate fell from 40,000 mg/L to 28,797 mg/L on Day 1 to between 

16,060 to 19,605 mg/L on Day 91. The unactivated 40 g/L persulfate amended treatment had an 

SOD estimated to be 4,578 to 5,374 mg/kg. 

 

3.3 Contaminant Concentrations  

 

Table 5 presents the BTEX, TPH-DRO, TPH-GRO, and oxyanion concentrations in the aqueous 

and soil phases for each treatment.  

 

The aqueous TPH DRO increased from 1,300 g/L in the initial Characterization to 14,000 g/L 

in the Control Day 14 sample presumably as TPH DRO partitioned from the soil phase into the 

aqueous phase. For the alkaline activated persulfate treatments, aqueous TPH DRO was only 

lower than the Control Day 14 at 7,900 g/L in the 20 g/L Persulfate treatment. At Day 91, 

aqueous TPH DRO was lowest in the Control Day 91 at 8,500 g/L followed by the 40 g/L 

unactivated persulfate treatment at 9,100 g/L.  

 

The aqueous TPH GRO increased from 4,360 g/L in the initial Characterization to 4,470 g/L 

in the Control Day 14 sample presumably as TPH GRO partitioned from the soil phase into the 

aqueous phase. For the alkaline activated persulfate treatments, aqueous TPH GRO was lower 

than the Control Day 14 in the 10 g/L persulfate, 20 g/L persulfate, and 40 g/L persulfate 

treatments. At Day 91, aqueous TPH GRO was detected at 1,570 g/L in the Control Day 91 and 

was non-detect at <2,000 g/L in the unactivated persulfate amended treatments.  

 

The 20 g/L alkaline persulfate treatment had between 258 g/L for Selenium to 19,000 g/L 

Chromium compared to the initial characterization samples with <0.5 g/L. The unactivated 

persulfate treatment only showed an increase to 11 g/L dissolved chromium and 5.0 g/L 

selenium with no detectable molybdenum, uranium, or vanadium (detection limits of 5 to 10 

g/L). Alkaline conditions resulted in much higher oxyanions levels than the unactivated 

treatments.  
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Table 4. Unactivated Persulfate Field Data  
Treatment Soil GW Klozur Date Day pH ORP 

 

 

 

g g g 

  

SU mV 

 

 

Control 14 867 280 0 

     

 

Control 90 980 220 0 

     

 

Control Ex 980 220 0 10/17/2017 1 7.8 120 

 

 

    

10/20/2017 4 6.9 221 

 

 

    

10/23/2017 7 7.7 108 

 

 

    

10/26/2017 10 7.7 221 

 

 

    
10/30/2017 14 6.8 225 

 
 

    
11/21/2017 36 7.4 254 

 
 

    
12/11/2017 56 7.6 314 

 
 

    

1/15/2018 91 7.2 230 

 

 

         

 

 

Soil GW Klozur Date Day pH ORP Persulfate SOD 

 

g g g 

  

SU mV mg/L mg/kg 

10 g/L PS 14 980 220 2.2 

 

0 

  

10,000  

10 g/L PS Ex 980 220 2.2 10/17/2017 1 8.6 230 6,925  

    

10/20/2017 4 9.2 170 7,533  

    

10/23/2017 7 8.0 259 6,925  

    
10/26/2017 10 7.2 349 6,317  

    
10/30/2017 14 6.7 305 5,710  

    
11/21/2017 36 6.5 345 4,495  

    
12/11/2017 56 6.4 340 6,317  

    

1/15/2018 91 6.3 426 3,842 1,382 

    

1/15/2018 91 6.2 452 3,544 1,449 

         

 

 

Soil GW Klozur Date Day pH ORP Persulfate SOD 

 

g g g 

  

SU mV mg/L mg/kg 

20 g/L PS 14 980 220 4.4 

 

0 

  

20,000  

20 g/L PS Ex 980 220 4.4 10/17/2017 1 8.0 256.0 14,823  

    

10/20/2017 4 7.2 230 14,216  

    
10/23/2017 7 6.9 233 12,393  

    
10/26/2017 10 6.7 351 12,393  

    
10/30/2017 14 6.3 284 9,963  

    

11/21/2017 36 5.9 393 9,355  

    

12/11/2017 56 5.9 469 11,785  

    

1/15/2018 91 5.7 514 7,418 2.825 

    

1/15/2018 91 5.5 535 8,877 2,497 

         

 

 

Soil GW Klozur Date Day pH ORP Persulfate SOD 

 

g g g 

  

SU mV mg/L mg/kg 

40 g/L PS 14 980 220 8.8 
 

0 
  

40,000  

40 g/L PS Ex 980 220 8.8 10/17/2017 1 7.5 325.0 28,797  

    
10/20/2017 4 6.4 381 29,405  

    
10/23/2017 7 5.8 375 27,582  

    

10/26/2017 10 3.7 465 27,582  

    

10/30/2017 14 4.6 

 

24,544  

    

11/21/2017 36 4.0 532 19,076  

    

12/11/2017 56 3.8 498 22,722  

    

1/15/2018 91 3.6 621 16,060 5,374 

    

1/15/2018 91 3.6 679 19,605 4,478 
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Table 5. Contaminant Concentrations 

Treatment 

 

Control 0 

Control 

14 

10 g/L 

Persulfate 

+ NaOH 

14 

20 g/L 

Persulfate 

+ NaOH 

14 

40 g/L 

Persulfate 

+ NaOH 

14 

Control 

91 

10 g/L 

Unactivated 

Persulfate 

91 

20 g/L 

Unactivated 

Persulfate 

91 

40 g/L 

Unactivated 

Persulfate 

91 

Day 

 

0 14 14 14 14 91 91 91 91 

Sample Recovered g 

 

230 106 113.5 156.1 142 105 110 144 

DI Water Added g 

 

2070 954 1022 1405 1278 945 990 1296 

Dilution 

  

10 10 10 10 10 10 10 10 

TPH C10-C28 (DRO) g/L 1,300 14,000 29,000 7,900 32,000 8,500 11,000 16,000 9,100 

TPH C06-C10 (GRO) g/L 4,360 4,470 2,540 901 1570 2,810 <2,000 <2,000 <2,000 

Chromium g/L <0.5 

  

19,000 

   

11 

 Molybdenum g/L <0.5 
  

4,850 
   

<5.0 
 Selenium g/L <0.5 

  
258 

   
5.0 

 Uranium-238 g/L <0.5 
  

3,010 
   

<5.0 
 Vanadium g/L <0.5 

  
18,800 

   
<10 

 Benzene g/L 18.8 <10 <10 <10 <10 <10 <10 <10 <10 

Ethylbenzene g/L 359 122 44 11 29 100 47 26 <10 

Toluene g/L 31.3 12 <10 <10 <10 <3.0 <10 <10 <10 

Total Xylenes g/L 581 689 170 <30 <30 553 221 75 <30 

TPH C10-C28 (DRO) g/kg 161,050 82,400 70,700 57,300 46,800 33,100 95,500 67,800 106,000 

TPH C06-C10 (GRO) g/kg 71,300 11,000 25,000 13,200 15,700 17,600 14,300 <11,900 10,300 

Benzene g/kg <244 <4.1 <5.0 <4.5 <4.2 <4.7 <5.4 <4.4 <4.6 

Ethylbenzene g/kg 1,260 104 32.6 10.3 12.7 64.4 <5.4 <4.4 <4.6 

Toluene g/kg <244 4.5 <5.0 <4.5 <4.2 <4.7 <5.4 <4.4 <4.6 

Total Xylenes g/kg 7,280 572 148 23.9 20.7 323 <16.2 <13.3 <13.9 

Moisture % 14.8 14.0 25.5 17.3 20.5 22.7 24.0 22.0 17.3 
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The aqueous benzene decreased from 18.8 g/L in the initial Characterization to non-detect g/L 

in the Control Days 14 and 91 and the alkaline persulfate and unactivated persulfate samples. 

Aqueous ethylbenzene decreased from 359 g/L in the Initial Characterization sample to 122 

g/L in the Control Day 14 and 100 g/L in the Control Day 91 samples with between <10 g/L 

in the 40 g/L unactivated persulfate treatment to 47 g/L in the 10 g/L unactivated persulfate 

treatment. Aqueous toluene decreased from 31.3 g/L in the Initial Characterization sample to 12 

g/L in the Control Day 14 sample and were non-detect (<10 g/L) in the Control Day 91 and all 

persulfate-amended treatments. Aqueous total xylenes increased from 581 g/L in the Initial 

Characterization sample to 689 g/L in the Control Day 14 and decreased slightly to 553 g/L in 

the Control Day 91 sample. Aqueous total xylenes ranged from <30 g/L in the alkaline 20 g/L 

persulfate, alkaline 40 g/L persulfate, and the unactivated 40 g/L persulfate treatment to 221 

g/L in the unactivated 10 g/L persulfate treatment.  

 

The soil TPH DRO decreased from an average of 161,050 g/kg in the initial Characterization to 

82,400 g/kg in the Control Day 14 sample and 33,100 g/kg in the Control Day 91 sample. For 

the alkaline activated persulfate treatments, soil TPH DRO was lower than the Control Day 14 in 

the 10, 20, and 40 g/L Persulfate treatments. At Day 91, soil TPH DRO was lowest in the 

Control Day 91 at 33,100 g/kg with between 67,800 to 106,000 g/kg in the unactivated 

persulfate treatments.  

 

The soil TPH GRO decreased from 71,300 g/kg in the initial Characterization to 11,000 g/kg 

in the Control Day 14 sample. For the alkaline activated persulfate treatments, soil TPH GRO 

were higher than the Control Day 14 in the 10 g/L persulfate, 20 g/L persulfate, and 40 g/L 

persulfate treatments. At Day 91, soil TPH GRO was detected at 17,600 g/kg in the Control 

Day 91 and was non-detect at <11,900 g/L in the unactivated 20 g/L persulfate amended 

treatment and ranged from 10,300 to 14,300 g/kg in the unactivated 10 g/L and 40 g/L 

persulfate treatments.  

 

The soil benzene was non-detect in the Control Days 0, 14, and 91 and the alkaline persulfate 

and unactivated persulfate samples. Soil ethylbenzene decreased from 1,260 g/kg in the Initial 

Characterization sample to 104 g/kg in the Control Day 14 and 64.4 g/kg in the Control Day 

91 samples with between 10.3 to 32.6 g/kg in the alkaline activated treatments and non-detects 

in unactivated persulfate treatments. Soil toluene was non-detect (<244 g/kg) in the Initial 

Characterization sample with 4.5 g/kg in the Control Day 14 sample and were non-detect (<4.2 

to 5.4 g/kg) in the Control Day 91 and all persulfate-amended treatments. Soil total xylenes 

decreased from 7,280 g/kg in the Initial Characterization sample to 572 g/kg in the Control 

Day 14 and decreased to as low as 20.7 g/kg in the 40 g/L alkaline persulfate treatment. The 

Control Day 91 sample had 323 g/kg and with <13.4 to <16.2 g/kg in the unactivated 

persulfate treatments. 

 

Table 6 contains mass balance calculations for the soil and groundwater for TPH DRO, TPH 

GRO, and BTEX. Non-detect concentrations were considered zeros in the mass balance 

calculations. Table 7 shows the percent removal of the mass balances from the Control Day 0 

(Initial Characterization) results. 
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Table 6 Mass Balances 

  
Control 0 Control 14 

10 g/L 

Persulfate + 

NaOH 14 

20 g/L 

Persulfate + 

NaOH 14 

40 g/L 

Persulfate + 

NaOH 14 Control 91 

10 g/L 

Unactivated 

Persulfate 

91 

20 g/L 

Unactivated 

Persulfate 

91 

40 g/L 

Unactivated 

Persulfate 

91 

TPH C10-C28 (DRO) g 158,115 83,832 75,666 57,892 52,904 34,308 96,010 69,964 105,882 

TPH C06-C10 (GRO) g 70,833 11,763 25,059 13,134 15,731 17,866 14,014 0 10,094 

Benzene g 4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Ethylbenzene g 1,313.3 128.8 41.6 12.5 18.8 85.1 10.3 5.7 0.0 

Toluene g 6.9 7.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Xylenes g 7,262.2 712.1 182.4 23.4 20.3 438.2 48.6 16.5 0.0 

BTEX g 8,586.5 848.0 224.1 35.9 39.1 523.3 59.0 22.2 0.0 

 

Table 7. Percent Removal from Control Day 0 

 
Control 14 

10 g/L 

Persulfate + 

NaOH 14 

20 g/L 

Persulfate + 

NaOH 14 

40 g/L 

Persulfate + 

NaOH 14 Control 91 

10 g/L 

Unactivated 

Persulfate 

91 

20 g/L 

Unactivated 

Persulfate 

91 

40 g/L 

Persulfate 

Unactivated 

91 

TPH C10-C28 (DRO) 47.0 52.1 63.4 66.5 78.3 39.3 55.8 33.0 

TPH C06-C10 (GRO) 83.4 64.6 81.5 77.8 74.8 80.2 100.0 85.7 

Benzene 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Ethylbenzene 90.2 96.8 99.0 98.6 93.5 99.2 99.6 100.0 

Toluene -2.4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Total Xylenes 90.2 97.5 99.7 99.7 94.0 99.3 99.8 100.0 

BTEX 90.1 97.4 99.6 99.5 93.9 99.3 99.7 100.0 
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The Total TPH DRO mass balance decreased from 158,115 g in the initial Characterization to 

83,832 g in the Control Day 14 and 34,308 g in the Control Day 91. The TPH DRO mass 

balance were lower than the Control Day 14 in the three alkaline persulfate treatments, but were 

higher than the Control Day 91 in unactivated persulfate treatments at Day 91. The Total TPH 

GRO mass balance decreased from 70,833 g in the initial Characterization to 11,763 g in the 

Control Day 14 and 17,866 g in the Control Day 91. The TPH GRO mass balance were higher 

than the Control Day 14 in the three alkaline persulfate treatments, but were lower than the 

Control Day 91 in unactivated persulfate treatments at Day 91. TPH-GRO was not detected in 

either the aqueous or soil phase of the unactivated 20 g/L persulfate treatment. Total benzene 

decreased from 4.1 g in the initial Characterization to non-detect g/L in the Control Days 14 

and 91 and the alkaline persulfate and unactivated persulfate samples. Total ethylbenzene 

decreased from 1,313 g in the Initial Characterization sample to 129 g in the Control Day 14 

and 85 g in the Control Day 91 samples with between non-detect g in the 40 g/L unactivated 

persulfate treatment to 42 g in the 10 g/L alkaline persulfate treatment. Total toluene increased 

from 6.9 g in the Initial Characterization sample to 7.1 g in the Control Day 14 sample and 

were non-detect in the Control Day 91 and all persulfate-amended treatments. The mass balance 

for total xylenes decreased from 7,262 g in the Initial Characterization sample to 712 g in the 

Control Day 14 and decreased slightly to 438 g in the Control Day 91 sample. Total xylenes 

mass balances ranged from 0 g in the unactivated 40 g/L persulfate treatment to 182 g in the 

unactivated 10 g/L persulfate treatment.  

 

Overall removals of TPH-DRO ranged from 33.0% for the unactivated 40 g/L persulfate to a 

maximum of 78.3% in the Control Day 91 treatment. TPH GRO reductions ranged from 64.6% 

in the alkaline 10 g/L persulfate treatment to 100% in the unactivated 20 g/L persulfate 

treatment. Benzene and toluene were reduced to below the detection limits (100%) in the 

alkaline persulfate, Day 91 Control, and unactivated persulfate treatments. Ethylbenzene 

removals ranged from 90.2% in the Control 14 to a maximum of 100% in the unactivated 40 g/L 

persulfate treatment. Total xylenes removals ranged from 90.2% in the Control 14 to a maximum 

of 100% in the unactivated 40 g/L persulfate treatment. Total BTEX removals ranged from 

90.1% in the Control 14 to a maximum of 100% in the unactivated 40 g/L persulfate treatment. 

 

4.0 CONCLUSIONS 

 

The following conclusions can be reached from the treatability study: 

 

 The alkaline activation required between 0.039 to 0.043 gallons of 25% sodium 

hydroxide solution per cubic foot of aquifer to be treated with 10 to 40 g/L of sodium 

persulfate.  

 The unactivated persulfate persisted for longer than the alkaline activated persulfate with 

lower soil oxidant demands. 

 The TPH-DRO destruction efficiency was higher with alkaline activation. TPH-GRO 

treatment efficiency was greater with the unactivated persulfate. Total BTEX removal 

efficiency was slightly greater with the unactivated persulfate.  

 The unactivated persulfate treatments resulted in lower oxyanion levels than the alkaline 

activation.  
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 Treatment efficiencies were generally slightly higher with the 40 g/L persulfate loadings 

than the 10 or 20 g/L loadings with highest removal of BTEX with the unactivated 40 g/L 

persulfate treatment. TPH-DRO and TPH-GRO were reduced, but not as completely as 

BTEX.  

 

Should you have any questions about the draft report or need additional information, please feel 

free to contact me. 

 

Sincerely, 

TERRA SYSTEMS, INC. 

 
Michael D. Lee, Ph.D. 

Vice-President Research and Development 
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Figure C-1

MDE-4 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-2

MW-1 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-3

MW-4 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-4

MW-7 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-5

OW-1 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-6

YMW-1 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-7

YMW-2 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-8

YMW-4 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-9

YMW-5 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-10

YMW-7 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-11

YMW-8 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-12

YP-1 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-13

YP-2 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-14

YP-3 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-15

YP-4 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500



Figure C-16

YP-5 Historical Groundwater Concentrations and Groundwater Elevations

Former Hess Station #20204

Towson, Maryland

WSP USA Corp. 

13530 Dulles Technology Drive Suite 300

Herndon, Virginia 20171

703-709-6500
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/ΧΠΩΗΧΕςΩΤΓΤ 5ΩΡΡΝΚΓΤ 6ΤΧΦΓ ΠΧΟΓ

/ΧΠΩΗΧΕςΩΤΓΤ 5ΩΡΡΝΚΓΤ #ΤςΚΕΝΓ ΠΩΟ∆ΓΤ 6 #

4ΓΕΘΟΟΓΠΦΓΦ ΩΥΓΥ ΘΗ ςϑΓ ΡΤΘΦΩΕς ΧΠΦ ΩΥΓΥ ΤΓΥςΤΚΕςΚΘΠΥ ΘΠ ΩΥΓ

/ΧΠΩΗΧΕςΩΤΓΤ &ΓςΧΚΝΥ

#ΣΩΧ2ϑΘΓΠΚΖ 5ΕΚΓΠςΚΗΚΕ
∃ΧΤΠϑΧΤς &ΤΚΞΓ ∗ΧΠΘΞΓΤ 2#

5ΩΡΡΝΚΓΤ &ΓςΧΚΝΥ

(ΚΥϑΓΤ 5ΕΚΓΠΕΓ ∋ΦΩΕΧςΚΘΠ
,Γς 8ΚΓΨ &ΤΚΞΓ 4ΘΕϑΓΥςΓΤ 0;

∋ΟΓΤΙΓΠΕ[ ςΓΝΓΡϑΘΠΓ ΠΩΟ∆ΓΤ

(ΚΥϑΓΤ 5ΕΚΓΠΕΓ ∋ΦΩΕΧςΚΘΠ ∋ΟΓΤΙΓΠΕ[ 6ΓΝΓΡϑΘΠΓ 0Θ

5∋%6+10 ∗Χ∴ΧΤΦΥ ΚΦΓΠςΚΗΚΕΧςΚΘΠ

%ΝΧΥΥΚΗΚΕΧςΚΘΠ ΘΗ ςϑΓ ΥΩ∆ΥςΧΠΕΓ ΘΤ ΟΚΖςΩΤΓ

+ΤΤΚςΧΠς
5ΜΚΠ ΚΤΤΚςΧςΚΘΠ ΕΧςΓΙΘΤ[
∋[Γ ΚΤΤΚςΧςΚΘΠ ΕΧςΓΙΘΤ[ #
#ΕΩςΓ ςΘΖΚΕΚς[ ΘΤΧΝ ΦΓΤΟΧΝ ΚΠϑΧΝΧςΚΘΠ ΕΧςΓΙΘΤ[

∋[Γ ΚΤΤΚς ΕΧς
5ΜΚΠ 5ΓΠΥ ΕΧς
5616 5∋
#Ε6ΘΖ 1ΤΧΝ
∗Χ∴ΧΤΦΥ 0Θς 1ςϑΓΤΨΚΥΓ %ΝΧΥΥΚΗΚΓΦ %ΘΟ∆ΩΥςΚ∆ΝΓ &ΩΥς

5ΚΙΠΧΝ ΨΘΤΦ 9ΧΤΠΚΠΙ

∗Χ∴ΧΤΦ ΥςΧςΓΟΓΠςΥ
∗ΧΤΟΗΩΝ ΚΗ ΥΨΧΝΝΘΨΓΦ
%ΧΩΥΓΥ ΥΜΚΠ ΚΤΤΚςΧςΚΘΠ
%ΧΩΥΓΥ ΥΓΤΚΘΩΥ Γ[Γ ΚΤΤΚςΧςΚΘΠ
/Χ[ ΕΧΩΥΓ ΤΓΥΡΚΤΧςΘΤ[ ΚΤΤΚςΧςΚΘΠ
2ΤΓΕΧΩςΚΘΠΧΤ[ ΥςΧςΓΟΓΠςΥ
9ΧΥϑ c ςϑΘΤΘΩΙϑΝ[ ΧΗςΓΤ ϑΧΠΦΝΚΠΙ
&Θ ΠΘς ΓΧς ΦΤΚΠΜ ΘΤ ΥΟΘΜΓ ΨϑΓΠ ΩΥΚΠΙ ςϑΚΥ ΡΤΘΦΩΕς
#ΞΘΚΦ ∆ΤΓΧςϑΚΠΙ ΦΩΥς ΗΩΟΓ ΙΧΥ ΟΚΥς ΞΧΡΘΩΤΥ ΥΡΤΧ[
7ΥΓ ΘΠΝ[ ΘΩςΦΘΘΤΥ ΘΤ ΚΠ D ΨΓΝΝ ΞΓΠςΚΝΧςΓΦ ΧΤΓΧ
9ΓΧΤ ΡΤΘςΓΕςΚΞΓ ΙΝΘΞΓΥ ΡΤΘςΓΕςΚΞΓ ΕΝΘςϑΚΠΙ Γ[Γ ΡΤΘςΓΕςΚΘΠ ΗΧΕΓ ΡΤΘςΓΕςΚΘΠ
5ΡΓΕΚΗΚΕ ςΤΓΧςΟΓΠς ΥΓΓ ΥΩΡΡΝΓΟΓΠςΧΝ ΗΚΤΥς ΧΚΦ ΚΠΥςΤΩΕςΚΘΠΥ ΘΠ ςϑΚΥ ΝΧ∆ΓΝ
4ΚΠΥΓ ΟΘΩςϑ
6ΧΜΓ ΘΗΗ ΕΘΠςΧΟΚΠΧςΓΦ ΕΝΘςϑΚΠΙ ΧΠΦ ΨΧΥϑ ∆ΓΗΘΤΓ ΤΓΩΥΓ
+( 59#..19∋& %ΧΝΝ D 21+510 %∋06∋4 ΘΤ ΦΘΕςΘΤ Ρϑ[ΥΚΕΚΧΠ ΚΗ [ΘΩ ΗΓΓΝ ΩΠΨΓΝΝ
+( 10 5−+0 9ΧΥϑ ΨΚςϑ ΥΘΧΡ ΧΠΦ ΨΧςΓΤ
+( +0∗#.∋& 4ΓΟΘΞΓ ΞΚΕςΚΟ ςΘ ΗΤΓΥϑ ΧΚΤ ΧΠΦ ΜΓΓΡ Χς ΤΓΥς ΚΠ D ΡΘΥΚςΚΘΠ ΕΘΟΗΘΤςΧ∆ΝΓ ΗΘΤ ∆ΤΓΧςϑΚΠΙ



5ΧΗΓς[ &ΧςΧ 5ϑΓΓς
ΧΕΕΘΤΦΚΠΙ ςΘ %(4 ΧΠΦ )∗5 4ΓΞ

∋ΗΗΓΕςΚΞΓ ΦΧςΓ 2ΧΙΓ ΘΗ

#ΟΟΘΠΚΩΟ 5ΩΝΗΧςΓ

%ΤΓΧςΓΦ ∆[ )ΝΘ∆ΧΝ 5ΧΗΓς[ /ΧΠΧΙΓΟΓΠς +ΠΕ 6ΓΝ ΨΨΨ ΙΥΟΥΦΥ ΕΘΟ

+Η ΥΜΚΠ ΚΤΤΚςΧςΚΘΠ ΘΕΕΩΤΥ )Γς ΟΓΦΚΕΧΝ ΧΦΞΚΕΓ ΧςςΓΠςΚΘΠ
+Η Γ[Γ ΚΤΤΚςΧςΚΘΠ ΡΓΤΥΚΥςΥ ΙΓς ΟΓΦΚΕΧΝ ΧΦΞΚΕΓ ΧςςΓΠςΚΘΠ
+( +0 ∋;∋5 4ΚΠΥΓ ΕΧΩςΚΘΩΥΝ[ ΨΚςϑ ΨΧςΓΤ ΗΘΤ ΥΓΞΓΤΧΝ ΟΚΠΩςΓΥ 4ΓΟΘΞΓ ΕΘΠςΧΕς ΝΓΠΥΓΥ ΚΗ ΡΤΓΥΓΠς ΧΠΦ ΓΧΥ[ ςΘ ΦΘ
%ΘΠςΚΠΩΓ ΤΚΠΥΚΠΙ
5ςΘΤΓ ΝΘΕΜΓΦ ΩΡ
5ςΘΤΓ ΚΠ D ΨΓΝΝ ΞΓΠςΚΝΧςΓΦ ΡΝΧΕΓ −ΓΓΡ ΕΘΠςΧΚΠΓΤ ςΚΙϑςΝ[ ΕΝΘΥΓΦ
&ΚΥΡΘΥΓ ΘΗ ΕΘΠςΓΠςΥ ΕΘΠςΧΚΠΓΤ ςΘ β

%ΘΟ∆ΩΥςΚ∆ΝΓ &ΩΥς ∗Χ∴ΧΤΦ
/Χ[ ΗΘΤΟ ΕΘΟ∆ΩΥςΚ∆ΝΓ ΦΩΥς ΕΘΠΕΓΠςΤΧςΚΘΠΥ ΚΠ ΧΚΤ ΦΩΤΚΠΙ ΡΤΘΕΓΥΥΚΠΙ

1ςϑΓΤ 0ΘΠ )∗5 %ΝΧΥΥΚΗΚΕΧςΚΘΠ

9∗/+5

0(2# ∗/+5

0(2# 5%#.∋ ∗/+5 4#6+0)5

5∋%6+10 %ΘΟΡΘΥΚςΚΘΠ ΚΠΗΘΤΟΧςΚΘΠ ΘΠ ΚΠΙΤΓΦΚΓΠςΥ

+ΠΙΤΓΦΚΓΠςΥ

%#5 #ΟΟΘΠΚΩΟ 5ΩΝΗΧςΓ #%5 !

2ΓΤΕΓΠςΧΙΓΥ ΧΤΓ ∆[ ΨΓΚΙϑς

5∋%6+10 (ΚΤΥς ΧΚΦ ΟΓΧΥΩΤΓΥ

&ΓΥΕΤΚΡςΚΘΠ ΘΗ ΗΚΤΥς ΧΚΦ ΟΓΧΥΩΤΓΥ

#ΗςΓΤ ΚΠϑΧΝΧςΚΘΠ /ΘΞΓ ΓΖΡΘΥΓΦ ΚΠΦΚΞΚΦΩΧΝ ςΘ ΗΤΓΥϑ ΧΚΤ .ΘΘΥΓΠ ΕΝΘςϑΚΠΙ ΧΥ ΠΓΕΓΥΥΧΤ[ ΧΠΦ ΡΘΥΚςΚΘΠ ΚΠΦΚΞΚΦΩΧΝ ΚΠ
D ΕΘΟΗΘΤςΧ∆ΝΓ ΡΘΥΚςΚΘΠ 5ΓΓΜ ΟΓΦΚΕΧΝ ΧΦΞΚΕΓ ΚΗ ΦΚΥΕΘΟΗΘΤς ΘΤ ΚΤΤΚςΧςΚΘΠ ΡΓΤΥΚΥςΥ +Η ∆ΤΓΧςϑΚΠΙ ΦΚΗΗΚΕΩΝς ΙΚΞΓ ΘΖ[ΙΓΠ

#ΗςΓΤ ΥΜΚΠ ΕΘΠςΧΕς 9ΧΥϑ ΧΗΗΓΕςΓΦ ΧΤΓΧ ΨΚςϑ ΥΘΧΡ ΧΠΦ ΨΧςΓΤ 4ΚΠΥΓ ΗΝΩΥϑ ΓΖΡΘΥΓΦ ΥΜΚΠ ΙΓΠςΝ[ ΩΥΚΠΙ ΨΧςΓΤ ΗΘΤ
ΟΚΠΩςΓΥ 5ΓΓΜ ΟΓΦΚΕΧΝ ΧΦΞΚΕΓ ΚΗ ΦΚΥΕΘΟΗΘΤς ΘΤ ΚΤΤΚςΧςΚΘΠ ΡΓΤΥΚΥςΥ

#ΗςΓΤ Γ[Γ ΕΘΠςΧΕς 2ΤΘςΓΕς ΩΠΓΖΡΘΥΓΦ Γ[Γ 4ΚΠΥΓ ΗΝΩΥϑ ΓΖΡΘΥΓΦ Γ[Γ V ΙΓΠςΝ[ ΩΥΚΠΙ ΨΧςΓΤ ΗΘΤ ΟΚΠΩςΓΥ
4ΓΟΘΞΓ ΕΘΠςΧΕς ΝΓΠΥ ΓΥ ΚΗ Χ∆ΝΓ ςΘ ΦΘ ΥΘ ΦΩΤΚΠΙ ΤΚΠΥΚΠΙ 5ΓΓΜ ΟΓΦΚΕΧΝ ΧςςΓΠςΚΘΠ ΚΗ ΚΤΤΚςΧςΚΘΠ ΡΓΤΥΚΥςΥ ΘΤ ΚΗ
ΕΘΠΕΓΤΠΓΦ

#ΗςΓΤ ΥΨΧΝΝΘΨΚΠΙ 4ΚΠΥΓ ΟΘΩςϑ ςϑΘΤΘΩΙϑΝ[ &Θ ΠΘς ΚΠΦΩΕΓ ΞΘΟΚςΚΠΙ ∗ΧΞΓ ΓΖΡΘΥΓΦ ΚΠΦΚΞΚΦΩΧΝ ΦΤΚΠΜ ΥΚΡΥ ΘΗ
ΨΧςΓΤ 5ΓΓΜ ΟΓΦΚΕΧΝ ΧςςΓΠςΚΘΠ ΚΗ ΚΤΤΚςΧςΚΘΠ ΦΚΥΕΘΟΗΘΤς ΘΤ ΞΘΟΚςΚΠΙ ΡΓΤΥΚΥςΥ

/ΘΥς ΚΟΡΘΤςΧΠς Υ[ΟΡςΘΟΥ ΧΠΦ ΓΗΗΓΕςΥ ∆Θςϑ ΧΕΩςΓ ΧΠΦ ΦΓΝΧ[ΓΦ

+ΤΤΚςΧςΚΘΠ 0ΧΩΥΓΧ ∗ΓΧΦΧΕϑΓ 5ϑΘΤςΠΓΥΥ ΘΗ ∆ΤΓΧςϑ

+ΠΦΚΕΧςΚΘΠ ΘΗ ΧΠ[ ΚΟΟΓΦΚΧςΓ ΟΓΦΚΕΧΝ ΧςςΓΠςΚΘΠ ΧΠΦ ΥΡΓΕΚΧΝ ςΤΓΧςΟΓΠς ΠΓΓΦΓΦ

+Η ΥΓΓΜΚΠΙ ΟΓΦΚΕΧΝ ΧςςΓΠςΚΘΠ ΡΤΘΞΚΦΓ 5&5 ΦΘΕΩΟΓΠς ςΘ Ρϑ[ΥΚΕΚΧΠ



5ΧΗΓς[ &ΧςΧ 5ϑΓΓς
ΧΕΕΘΤΦΚΠΙ ςΘ %(4 ΧΠΦ )∗5 4ΓΞ

∋ΗΗΓΕςΚΞΓ ΦΧςΓ 2ΧΙΓ ΘΗ

#ΟΟΘΠΚΩΟ 5ΩΝΗΧςΓ

%ΤΓΧςΓΦ ∆[ )ΝΘ∆ΧΝ 5ΧΗΓς[ /ΧΠΧΙΓΟΓΠς +ΠΕ 6ΓΝ ΨΨΨ ΙΥΟΥΦΥ ΕΘΟ

5∋%6+10 (ΚΤΓΗΚΙϑςΚΠΙ ΟΓΧΥΩΤΓΥ

∋ΖςΚΠΙΩΚΥϑΚΠΙ ΟΓΦΚΧ

5ΩΚςΧ∆ΝΓ ΓΖςΚΠΙΩΚΥϑΚΠΙ ΧΙΓΠςΥ +Η ΚΠ ΝΧ∆ΘΤΧςΘΤ[ ΥΓςςΚΠΙ ΗΘΝΝΘΨ ΝΧ∆ΘΤΧςΘΤ[ ΗΚΤΓ ΥΩΡΡΤΓΥΥΚΘΠ ΡΤΘΕΓΦΩΤΓΥ 7ΥΓ
ΧΡΡΤΘΡΤΚΧςΓ ΗΚΤΓ ΥΩΡΡΤΓΥΥΚΘΠ ΧΙΓΠςΥ ΗΘΤ ΧΦΛΧΕΓΠς ΕΘΟ∆ΩΥςΚ∆ΝΓ ΟΧςΓΤΚΧΝΥ ΘΤ ΥΘΩΤΕΓΥ ΘΗ ΚΙΠΚςΚΘΠ

(ΘΤ ΥΧΗΓς[ ΤΓΧΥΘΠΥ ΩΠΥΩΚςΧ∆ΝΓ ΓΖςΚΠΙΩΚΥϑΚΠΙ ΧΙΓΠςΥ

5ΡΓΕΚΧΝ ϑΧ∴ΧΤΦΥ ΧΤΚΥΚΠΙ ΗΤΘΟ ςϑΓ ΥΩ∆ΥςΧΠΕΓ ΘΤ ΟΚΖςΩΤΓ

%ΘΟ∆ΩΥςΚΘΠ ΡΤΘΦΩΕςΥ ΟΧ[ ΚΠΕΝΩΦΓ ΕΧΤ∆ΘΠ ΘΖΚΦΓΥ ΘΤ ΘςϑΓΤ ςΘΖΚΕ ΞΧΡΘΤΥ 6ϑΓΤΟΧΝ ΦΓΕΘΟΡΘΥΚςΚΘΠ ΕΧΠ ΝΓΧΦ ςΘ
ΤΓΝΓΧΥΓ ΘΗ ΚΤΤΚςΧςΚΠΙ ΙΧΥΓΥ ΧΠΦ ΞΧΡΘΤΥ #ΞΘΚΦ ΙΓΠΓΤΧςΚΠΙ ΦΩΥς ΗΚΠΓ ΦΩΥς ΦΚΥΡΓΤΥΓΦ ΚΠ ΧΚΤ ΚΠ ΥΩΗΗΚΕΚΓΠς
ΕΘΠΕΓΠςΤΧςΚΘΠΥ ΧΠΦ ΚΠ ςϑΓ ΡΤΓΥΓΠΕΓ ΘΗ ΧΠ ΚΙΠΚςΚΘΠ ΥΘΩΤΕΓ ΚΥ D ΡΘςΓΠςΚΧΝ ΦΩΥς ΓΖΡΝΘΥΚΘΠ ϑΧ∴ΧΤΦ

#ΦΞΚΕΓ ΗΘΤ ΗΚΤΓΗΚΙϑςΓΤΥ

2ΤΘςΓΕςΚΞΓ ΓΣΩΚΡΟΓΠς 7ΥΓ 0+15∗ ΧΡΡΤΘΞΓΦ ΤΓΥΡΚΤΧςΘΤ[ ΡΤΘςΓΕςΚΘΠ ∆ΤΓΧςϑΚΠΙ ΧΡΡΧΤΧςΩΥ

#ΦΦΚςΚΘΠΧΝ ΚΠΗΘΤΟΧςΚΘΠ ΡΤΓΕΧΩςΚΘΠΥ /ΘΞΓ ΡΤΘΦΩΕς ΕΘΠςΧΚΠΓΤΥ ΧΨΧ[ ΗΤΘΟ ΗΚΤΓ ΘΤ ΜΓΓΡ ΕΘΘΝ ΨΚςϑ ΨΧςΓΤ
ΥΡΤΧ[ ΧΥ D ΡΤΘςΓΕςΚΞΓ ΟΓΧΥΩΤΓ ΨϑΓΤΓ ΗΓΧΥΚ∆ΝΓ 7ΥΓ ΥΡΧΤΜ ΡΤΘΘΗ ςΘΘΝΥ ΧΠΦ ΓΖΡΝΘΥΚΘΠ ΡΤΘΘΗ ΓΣΩΚΡΟΓΠς

5∋%6+10 #ΕΕΚΦΓΠςΧΝ ΤΓΝΓΧΥΓ ΟΓΧΥΩΤΓΥ

2ΓΤΥΘΠΧΝ ΡΤΓΕΧΩςΚΘΠΥ ΡΤΘςΓΕςΚΞΓ ΓΣΩΚΡΟΓΠς ΧΠΦ ΓΟΓΤΙΓΠΕ[ ΡΤΘΕΓΦΩΤΓΥ

9ΓΧΤ ΡΤΘςΓΕςΚΞΓ ΓΣΩΚΡΟΓΠς 6ΤΧΠΥΗΓΤ ςΘ D ΦΚΥΡΘΥΧΝ ΘΤ ΤΓΕΘΞΓΤ[ ΕΘΠςΧΚΠΓΤ 7ΥΓ ΥΡΧΤΜ ΡΤΘΘΗ ςΘΘΝΥ ΧΠΦ ΓΖΡΝΘΥΚΘΠ
ΡΤΘΘΗ ΓΣΩΚΡΟΓΠς 7ΥΓ ΤΓΥΡΚΤΧςΘΤ[ ΡΤΘςΓΕςΚΞΓ ΦΓΞΚΕΓ ΧΙΧΚΠΥς ςϑΓ ΓΗΗΓΕςΥ ΘΗ ΗΩΟΓΥ ΦΩΥς ΧΓΤΘΥΘΝ −ΓΓΡ ΩΠΡΤΘςΓΕςΓΦ
ΡΓΤΥΘΠΥ ΧΨΧ[ ∋ΠΥΩΤΓ ΧΦΓΣΩΧςΓ ΞΓΠςΚΝΧςΚΘΠ −ΓΓΡ ΧΨΧ[ ΗΤΘΟ ΚΙΠΚςΚΘΠ ΥΘΩΤΕΓΥ 2ΤΘςΓΕς ΗΤΘΟ ϑΓΧς 5ςΘΡ ςϑΓ ΥΡΚΝΝ ΚΗ
ΡΘΥΥΚ∆ΝΓ %ΘΠςΧΚΠ ΥΡΚΝΝΓΦ ΟΧςΓΤΚΧΝ ∆[ ΦΚΜΚΠΙ ΘΤ ΩΥΚΠΙ ΚΠΓΤς Χ∆ΥΘΤ∆ΓΠς

∋ΠΞΚΤΘΠΟΓΠςΧΝ ΡΤΓΕΧΩςΚΘΠΥ

2ΤΓΞΓΠς ΗΤΘΟ ΤΓΧΕϑΚΠΙ ΦΤΧΚΠΥ ΥΓΨΓΤ ΘΤ ΨΧςΓΤΨΧ[ %ΘΝΝΓΕς ΕΘΠςΧΟΚΠΧςΓΦ ΥΘΚΝ ΗΘΤ ΕϑΧΤΧΕςΓΤΚ∴ΧςΚΘΠ ΡΓΤ 5ΓΕςΚΘΠ

/ΓςϑΘΦΥ ΧΠΦ ΟΧςΓΤΚΧΝ ΗΘΤ ΕΘΠςΧΚΠΟΓΠς ΧΠΦ ΕΝΓΧΠΚΠΙ ΩΡ

+Η ΚΠ D ΝΧ∆ΘΤΧςΘΤ[ ΥΓςςΚΠΙ ΗΘΝΝΘΨ %ϑΓΟΚΕΧΝ ∗[ΙΚΓΠΓ 2ΝΧΠ ΡΤΘΕΓΦΩΤΓΥ 2ΝΧΕΓ ΚΠςΘ ΡΤΘΡΓΤΝ[ ΝΧ∆ΓΝΓΦ ΕΘΠςΧΚΠΓΤΥ ΗΘΤ
ΤΓΕΘΞΓΤ[ ΘΤ ΦΚΥΡΘΥΧΝ +Η ΠΓΕΓΥΥΧΤ[ ΩΥΓ ςΤΧΚΠΓΦ ΤΓΥΡΘΠΥΓ ΥςΧΗΗ ΕΘΠςΤΧΕςΘΤ &ΩΥς ΦΓΡΘΥΚςΥ ΥϑΘΩΝΦ ΠΘς ∆Γ ΧΝΝΘΨΓΦ ςΘ
ΧΕΕΩΟΩΝΧςΓ ΘΠ ΥΩΤΗΧΕΓΥ ΧΥ ςϑΓΥΓ ΟΧ[ ΗΘΤΟ ΧΠ ΓΖΡΝΘΥΚΞΓ ΟΚΖςΩΤΓ ΚΗ ςϑΓ[ ΧΤΓ ΤΓΝΓΧΥΓΦ ΚΠςΘ ςϑΓ ΧςΟΘΥΡϑΓΤΓ ΚΠ
ΥΩΗΗΚΕΚΓΠς ΕΘΠΕΓΠςΤΧςΚΘΠ #ΞΘΚΦ ΦΚΥΡΓΤΥΧΝ ΘΗ ΦΩΥς ΚΠ ςϑΓ ΧΚΤ L H ΕΝΓΧΤΚΠΙ ΦΩΥς ΥΩΤΗΧΕΓΥ ΨΚςϑ ΕΘΟΡΤΓΥΥΓΦ ΧΚΤ
%ΘΝΝΓΕς ΥΘΝΚΦΥ ΚΠ ΡΘΨΦΓΤ ΗΘΤΟ ΩΥΚΠΙ ΞΧΕΩΩΟ ΨΚςϑ ∗∋2# ΗΚΝςΓΤ

4ΓΗΓΤΓΠΕΓ ςΘ ΘςϑΓΤ ΥΓΕςΚΘΠΥ

5∋%6+10 ∗ΧΠΦΝΚΠΙ ΧΠΦ ΥςΘΤΧΙΓ

2ΤΓΕΧΩςΚΘΠΥ ΗΘΤ ΥΧΗΓ ϑΧΠΦΝΚΠΙ

/ΚΠΚΟΚ∴Γ ΦΩΥς ΙΓΠΓΤΧςΚΘΠ ΧΠΦ ΧΕΕΩΟΩΝΧςΚΘΠ 9ΧΥϑ ϑΧΠΦΥ ΧΗςΓΤ ϑΧΠΦΝΚΠΙ #ΞΘΚΦ ΦΚΥΡΓΤΥΧΝ ΘΗ ΦΩΥς ΚΠ ςϑΓ ΧΚΤ L H
ΕΝΓΧΤΚΠΙ ΦΩΥς ΥΩΤΗΧΕΓΥ ΨΚςϑ ΕΘΟΡΤΓΥΥΓΦ ΧΚΤ 4ΘΩςΚΠΓ ϑΘΩΥΓΜΓΓΡΚΠΙ ΥϑΘΩΝΦ ∆Γ ΚΠΥςΚςΩςΓΦ ςΘ ΓΠΥΩΤΓ ςϑΧς ΦΩΥςΥ ΦΘ
ΠΘς ΧΕΕΩΟΩΝΧςΓ ΘΠ ΥΩΤΗΧΕΓΥ &Τ[ ΡΘΨΦΓΤΥ ΕΧΠ ∆ΩΚΝΦ ΥςΧςΚΕ ΓΝΓΕςΤΚΕΚς[ ΕϑΧΤΙΓΥ ΨϑΓΠ ΥΩ∆ΛΓΕςΓΦ ςΘ ςϑΓ ΗΤΚΕςΚΘΠ ΘΗ
ςΤΧΠΥΗΓΤ ΧΠΦ ΟΚΖΚΠΙ ΘΡΓΤΧςΚΘΠΥ (ΘΝΝΘΨ ΙΘΘΦ ϑ[ΙΚΓΠΓ ΡΤΘΕΓΦΩΤΓΥ ΨϑΓΠ ϑΧΠΦΝΚΠΙ ΕϑΓΟΚΕΧΝ ΟΧςΓΤΚΧΝΥ &Θ ΠΘς ΓΧς
ΦΤΚΠΜ ΥΟΘΜΓ ΘΤ ΩΥΓ ΡΓΤΥΘΠΧΝ ΡΤΘΦΩΕςΥ ΨϑΓΠ ϑΧΠΦΝΚΠΙ ΕϑΓΟΚΕΧΝ ΥΩ∆ΥςΧΠΕΓΥ +Η ΚΠ D ΝΧ∆ΘΤΧςΘΤ[ ΥΓςςΚΠΙ ΗΘΝΝΘΨ
%ϑΓΟΚΕΧΝ ∗[ΙΚΓΠΓ 2ΝΧΠ 7ΥΓ ΘΠΝ[ ΚΠ ΨΓΝΝ ΞΓΠςΚΝΧςΓΦ ΧΤΓΧΥ #ΞΘΚΦ ΙΓΠΓΤΧςΚΘΠ ΘΗ ΦΩΥς ΘΤ ΗΚΠΓ ΡΧΤςΚΕΩΝΧςΓ #ΞΘΚΦ
ΕΘΠςΧΕς ΨΚςϑ Γ[ΓΥ ΥΜΚΠ ΧΠΦ ΕΝΘςϑΚΠΙ

%ΘΠΦΚςΚΘΠΥ ΗΘΤ ΥΧΗΓ ΥςΘΤΧΙΓ ΚΠΕΝΩΦΚΠΙ ΧΠ[ ΚΠΕΘΟΡΧςΚ∆ΚΝΚςΚΓΥ

5ςΘΤΓ ΚΠ D ΕΘΘΝ ΝΘΕΧςΚΘΠ 2ΤΘΞΚΦΓ ΞΓΠςΚΝΧςΚΘΠ ΗΘΤ ΕΘΠςΧΚΠΓΤΥ #ΞΘΚΦ ΥςΘΤΧΙΓ ΠΓΧΤ ΓΖςΤΓΟΓ ϑΓΧς ΚΙΠΚςΚΘΠ ΥΘΩΤΕΓΥ ΘΤ
ΘΡΓΠ ΗΝΧΟΓ 5ςΘΤΓ ΧΨΧ[ ΗΤΘΟ ΗΘΘΦΥςΩΗΗΥ 5ςΘΤΓ ΧΨΧ[ ΗΤΘΟ ΘΖΚΦΚ∴ΚΠΙ ΧΙΓΠςΥ 5ςΘΤΓ ΚΠ ΕΘΘΝ ΦΤ[ ΕΘΠΦΚςΚΘΠΥ ΚΠ ΨΓΝΝ
ΥΓΧΝΓΦ ΕΘΠςΧΚΠΓΤΥ −ΓΓΡ ΕΘΠςΧΚΠΓΤ ςΚΙϑςΝ[ ΥΓΧΝΓΦ 5ςΘΤΓ ΨΚςϑ ΝΚΜΓ ϑΧ∴ΧΤΦΥ

5∋%6+10 ∋ΖΡΘΥΩΤΓ ΕΘΠςΤΘΝΥ ΡΓΤΥΘΠΧΝ ΡΤΘςΓΕςΚΘΠ



5ΧΗΓς[ &ΧςΧ 5ϑΓΓς
ΧΕΕΘΤΦΚΠΙ ςΘ %(4 ΧΠΦ )∗5 4ΓΞ

∋ΗΗΓΕςΚΞΓ ΦΧςΓ 2ΧΙΓ ΘΗ

#ΟΟΘΠΚΩΟ 5ΩΝΗΧςΓ

%ΤΓΧςΓΦ ∆[ )ΝΘ∆ΧΝ 5ΧΗΓς[ /ΧΠΧΙΓΟΓΠς +ΠΕ 6ΓΝ ΨΨΨ ΙΥΟΥΦΥ ΕΘΟ

%ΘΠςΤΘΝ 2ΧΤΧΟΓςΓΤΥ 15∗# 2∋. 69# 6ΘςΧΝ &ΩΥς ΟΙ P ΟΡΡΕΗ
#%)+∗ 6.8 69# ΚΠϑΧΝΧ∆ΝΓ ΡΧΤςΚΕΝΓΥ ΟΙ P

#ΡΡΤΘΡΤΚΧςΓ ∋ΠΙΚΠΓΓΤΚΠΙ ΕΘΠςΤΘΝΥ ∋ΟΓΤΙΓΠΕ[ Γ[Γ ΨΧΥϑ ΗΘΩΠςΧΚΠΥ ΧΠΦ ΥΧΗΓς[ ΥϑΘΨΓΤΥ ΥϑΘΩΝΦ ∆Γ ΧΞΧΚΝΧ∆ΝΓ ΚΠ
ςϑΓ ΚΟΟΓΦΚΧςΓ ΞΚΕΚΠΚς[ ΘΗ ΩΥΓ ϑΧΠΦΝΚΠΙ 2ΤΘΞΚΦΓ ΓΖϑΧΩΥς ΞΓΠςΚΝΧςΚΘΠ ΘΤ
ΘςϑΓΤ ΓΠΙΚΠΓΓΤΚΠΙ ΕΘΠςΤΘΝΥ ςΘ ΜΓΓΡ ςϑΓ ΧΚΤ∆ΘΤΠΓ ΕΘΠΕΓΠςΤΧςΚΘΠΥ ΘΗ ΞΧΡΘΤ
ΘΤ ΦΩΥςΥ ςΘςΧΝ ΤΓΥΡΚΤΧ∆ΝΓ ∆ΓΝΘΨ ςϑΓ ΧΡΡΝΚΕΧ∆ΝΓ ΨΘΤΜΡΝΧΕΓ ΓΖΡΘΥΩΤΓ ΝΚΟΚςΥ
1ΕΕΩΡΧςΚΘΠΧΝ ∋ΖΡΘΥΩΤΓ .ΚΟΚςΥ 1∋.Υ ΚΠΦΚΕΧςΓΦ Χ∆ΘΞΓ 7ΥΓ ΩΠΦΓΤ D ΗΩΟΓ
ϑΘΘΦ +ς ΚΥ ΤΓΕΘΟΟΓΠΦΓΦ ςϑΧς ΧΝΝ ΦΩΥς ΕΘΠςΤΘΝ ΓΣΩΚΡΟΓΠς ΥΩΕϑ ΧΥ ΝΘΕΧΝ
ΓΖϑΧΩΥς ΞΓΠςΚΝΧςΚΘΠ ΧΠΦ ΟΧςΓΤΚΧΝ ςΤΧΠΥΡΘΤς Υ[ΥςΓΟΥ ΚΠΞΘΝΞΓΦ ΚΠ ϑΧΠΦΝΚΠΙ
ΘΗ ςϑΚΥ ΡΤΘΦΩΕς ΕΘΠςΧΚΠ ΓΖΡΝΘΥΚΘΠ ΤΓΝΚΓΗ ΞΓΠςΥ ΘΤ ΧΠ ΓΖΡΝΘΥΚΘΠ ΥΩΡΡΤΓΥΥΚΘΠ
Υ[ΥςΓΟ ΘΤ ΧΠ ΘΖ[ΙΓΠ ΦΓΗΚΕΚΓΠς ΓΠΞΚΤΘΠΟΓΠς ∋ΠΥΩΤΓ ςϑΧς ΦΩΥς ϑΧΠΦΝΚΠΙ
Υ[ΥςΓΟΥ ΥΩΕϑ ΧΥ ΓΖϑΧΩΥς ΦΩΕςΥ ΦΩΥς ΕΘΝΝΓΕςΘΤΥ ΞΓΥΥΓΝΥ ΧΠΦ ΡΤΘΕΓΥΥΚΠΙ
ΓΣΩΚΡΟΓΠς ΧΤΓ ΦΓΥΚΙΠΓΦ ΚΠ D ΟΧΠΠΓΤ ςΘ ΡΤΓΞΓΠς ςϑΓ ΓΥΕΧΡΓ ΘΗ ΦΩΥς ΚΠςΘ
ςϑΓ ΨΘΤΜ ΧΤΓΧ L H ςϑΓΤΓ ΚΥ ΠΘ ΝΓΧΜΧΙΓ ΗΤΘΟ ςϑΓ ΓΣΩΚΡΟΓΠς

4ΓΥΡΚΤΧςΘΤ[ ΡΤΘςΓΕςΚΘΠ 0Θς ΤΓΣΩΚΤΓΦ ΩΠΦΓΤ ΠΘΤΟΧΝ ΕΘΠΦΚςΚΘΠΥ ΘΗ ΩΥΓ 7ΥΓ ΥΩΚςΧ∆ΝΓ ΤΓΥΡΚΤΧςΘΤ[
ΡΤΘςΓΕςΚΞΓ ΦΓΞΚΕΓ ΨϑΓΠ ϑΚΙϑ ΕΘΠΕΓΠςΤΧςΚΘΠΥ ΧΤΓ ΡΤΓΥΓΠς 7ΥΓ ΥΩΚςΧ∆ΝΓ
ΤΓΥΡΚΤΧςΘΤ[ ΡΤΘςΓΕςΚΞΓ ΦΓΞΚΕΓ ΨϑΓΠ ΧΓΤΘΥΘΝ ΘΤ ΟΚΥς ΚΥ ΗΘΤΟΓΦ (ΘΤ ΥΡΚΝΝΥ
ΤΓΥΡΚΤΧςΘΤ[ ΡΤΘςΓΕςΚΘΠ ΟΧ[ ∆Γ ΧΦΞΚΥΧ∆ΝΓ

2ΤΘςΓΕςΚΘΠ ΘΗ ΥΜΚΠ 6ϑΓ ΙΝΘΞΓ ΟΧςΓΤΚΧΝ ϑΧΥ ςΘ ∆Γ ΚΟΡΓΤΟΓΧ∆ΝΓ ΧΠΦ ΤΓΥΚΥςΧΠς ςΘ ςϑΓ ΡΤΘΦΩΕς
ςϑΓ ΥΩ∆ΥςΧΠΕΓ ςϑΓ ΡΤΓΡΧΤΧςΚΘΠ ∆ΓΚΠΙ ΩΥΓΦ ϑΧΠΦΝΓΦ 5ΓΝΓΕςΚΘΠ ΘΗ ςϑΓ ΙΝΘΞΓ
ΟΧςΓΤΚΧΝ ΘΠ ΕΘΠΥΚΦΓΤΧςΚΘΠ ΘΗ ςϑΓ ΡΓΠΓςΤΧςΚΘΠ ςΚΟΓΥ ΤΧςΓΥ ΘΗ ΦΚΗΗΩΥΚΘΠ ΧΠΦ
ςϑΓ ΦΓΙΤΧΦΧςΚΘΠ

∋[Γ ΡΤΘςΓΕςΚΘΠ 5ΧΗΓς[ ΙΝΧΥΥΓΥ ΨΚςϑ ΥΚΦΓ ΥϑΚΓΝΦΥ ΘΤ ΙΘΙΙΝΓΥ

)ΓΠΓΤΧΝ ϑ[ΙΚΓΠΚΕ ΟΓΧΥΩΤΓΥ 6ϑΓ ΩΥΩΧΝ ΡΤΓΕΧΩςΚΘΠΧΤ[ ΟΓΧΥΩΤΓΥ ΧΤΓ ςΘ ∆Γ ΧΦϑΓΤΓΦ ςΘ ΨϑΓΠ ϑΧΠΦΝΚΠΙ
ΕϑΓΟΚΕΧΝΥ −ΓΓΡ ΧΨΧ[ ΗΤΘΟ ΗΘΘΦ ∆ΓΞΓΤΧΙΓΥ ΧΠΦ ΗΓΓΦ ΥΘΩΤΕΓΥ
+ΟΟΓΦΚΧςΓΝ[ ΤΓΟΘΞΓ ΧΝΝ ΥΘΚΝΓΦ ΧΠΦ ΕΘΠςΧΟΚΠΧςΓΦ ΕΝΘςϑΚΠΙ 9ΧΥϑ ϑΧΠΦΥ
∆ΓΗΘΤΓ ∆ΤΓΧΜΥ ΧΠΦ Χς ςϑΓ ΓΠΦ ΘΗ ΨΘΤΜ &Θ ΠΘς ΚΠϑΧΝΓ
ΙΧΥΓΥ ΗΩΟΓΥ ΦΩΥς ΟΚΥς ΞΧΡΘΤ ΧΓΤΘΥΘΝΥ #ΞΘΚΦ ΕΘΠςΧΕς ΨΚςϑ ςϑΓ Γ[ΓΥ ΧΠΦ
ΥΜΚΠ

5∋%6+10 2ϑ[ΥΚΕΧΝ ΧΠΦ ΕϑΓΟΚΕΧΝ ΡΤΘΡΓΤςΚΓΥ

#ΡΡΓΧΤΧΠΕΓ Ρϑ[ΥΚΕΧΝ
ΥςΧςΓ ΕΘΝΘΤ

%ΘΝΘΤΝΓΥΥ 5ΘΝΚΦ
∋ΖΡΝΘΥΚΘΠ ΝΚΟΚς ΝΘΨΓΤ
∋ΖΡΝΘΥΚΘΠ ΝΚΟΚς ΩΡΡΓΤ

0Θς &ΓςΓΤΟΚΠΓΦ
0Θς &ΓςΓΤΟΚΠΓΦ

1ΦΘΤ 1ΦΘΤΝΓΥΥ 8ΧΡΘΤ ΡΤΓΥΥΩΤΓ 0Θς &ΓςΓΤΟΚΠΓΦ

1ΦΘΤ ςϑΤΓΥϑΘΝΦ 0Θς &ΓςΓΤΟΚΠΓΦ 8ΧΡΘΤ ΦΓΠΥΚς[ 0Θς &ΓςΓΤΟΚΠΓΦ

Ρ∗ ΞΧΝΩΓ ΧΣ ΥΘΝ 4ΓΝΧςΚΞΓ ΦΓΠΥΚς[

/ΓΝςΚΠΙ (ΤΓΓ∴ΚΠΙ ΡΘΚΠς % 5ΘΝΩ∆ΚΝΚςΚΓΥ /ΧςΓΤΚΧΝ ΚΥ ΨΧςΓΤ ΥΘΝΩ∆ΝΓ

∃ΘΚΝΚΠΙ ΡΘΚΠς ∃ΘΚΝΚΠΙ
ΤΧΠΙΓ

0Θς &ΓςΓΤΟΚΠΓΦ
2ΧΤςΚςΚΘΠ ΕΘΓΗΗΚΕΚΓΠς Q
ΘΕςΧΠΘΝ ΨΧςΓΤ

Q ΘΕςΧΠΘΝ ΨΧςΓΤ ΝΘΙ 2ΘΨ

(ΝΧΥϑ ΡΘΚΠς ΕΝΘΥΓΦ
ΕΩΡ

0Θς &ΓςΓΤΟΚΠΓΦ
#ΩςΘ 5ΓΝΗ ΚΙΠΚςΚΘΠ
ςΓΟΡΓΤΧςΩΤΓ

0Θς &ΓςΓΤΟΚΠΓΦ



5ΧΗΓς[ &ΧςΧ 5ϑΓΓς
ΧΕΕΘΤΦΚΠΙ ςΘ %(4 ΧΠΦ )∗5 4ΓΞ

∋ΗΗΓΕςΚΞΓ ΦΧςΓ 2ΧΙΓ ΘΗ

#ΟΟΘΠΚΩΟ 5ΩΝΗΧςΓ

%ΤΓΧςΓΦ ∆[ )ΝΘ∆ΧΝ 5ΧΗΓς[ /ΧΠΧΙΓΟΓΠς +ΠΕ 6ΓΝ ΨΨΨ ΙΥΟΥΦΥ ΕΘΟ

∋ΞΧΡΘΤΧςΚΘΠ ΤΧςΓ +ΠΥΚΙΠΚΗΚΕΧΠς
&ΓΕΘΟΡΘΥΚςΚΘΠ
ςΓΟΡΓΤΧςΩΤΓ

%

(ΝΧΟΟΧ∆ΚΝΚς[
ΥΘΝΚΦ ΙΧΥΓΘΩΥ

0Θς &ΓςΓΤΟΚΠΓΦ 8ΚΥΕΘΥΚς[
D −ΚΠΓΟΧςΚΕ 0Θς &ΓςΓΤΟΚΠΓΦ
E &[ΠΧΟΚΕ 0Θς &ΓςΓΤΟΚΠΓΦ

&ΓΠΥΚς[ 0Θς &ΓςΓΤΟΚΠΓΦ

5∋%6+10 5ςΧ∆ΚΝΚς[ ΧΠΦ ΤΓΧΕςΚΞΚς[

4ΓΧΕςΚΞΚς[ 0ΘΠΤΓΧΕςΚΞΓ ΩΠΦΓΤ ΠΘΤΟΧΝ ΕΘΠΦΚςΚΘΠΥ
%ϑΓΟΚΕΧΝ ΥςΧ∆ΚΝΚς[ 0Θ ΦΓΕΘΟΡΘΥΚςΚΘΠ ΚΗ ΩΥΓΦ ΧΠΦ ΥςΘΤΓΦ ΧΕΕΘΤΦΚΠΙ ςΘ ΥΡΓΕΚΗΚΕΧςΚΘΠΥ
2ΘΥΥΚ∆ΝΓ ϑΧ∴ΧΤΦΘΩΥ ΤΓΧΕςΚΘΠΥ 0ΘΠΓ ΩΠΦΓΤ ΠΘΤΟΧΝ ΡΤΘΕΓΥΥΚΠΙ
%ΘΠΦΚςΚΘΠΥ ςΘ ΧΞΘΚΦ 5ςΘΤΓ ΧΨΧ[ ΗΤΘΟ ΘΖΚΦΚ∴ΚΠΙ ΧΙΓΠςΥ ΥςΤΘΠΙ ΧΕΚΦΥ ΘΤ ∆ΧΥΓΥ +ΠΕΘΟΡΧςΚ∆ΝΓ /ΧςΓΤΚΧΝΥ ΓΖΕΓΥΥ
ϑΓΧς &ΩΥς ΙΓΠΓΤΧςΚΘΠ
+ΠΕΘΟΡΧςΚ∆ΝΓ ΟΧςΓΤΚΧΝΥ 5ςΤΘΠΙ ΧΕΚΦΥ 5ςΤΘΠΙ ∆ΧΥΓΥ 5ςΤΘΠΙ ΘΖΚΦΚ∴ΚΠΙ ΧΙΓΠςΥ
∗Χ∴ΧΤΦΘΩΥ ΦΓΕΘΟΡΘΥΚςΚΘΠ ΡΤΘΦΩΕςΥ ΥΩΝΗΩΤ ΦΚΘΖΚΦΓ ΠΚςΤΘΙΓΠ #ΟΟΘΠΚΧ ΧΟΟΘΠΚΩΟ ∆ΚΥΩΝΗΧςΓ

5∋%6+10 6ΘΖΚΕΘΝΘΙΚΕΧΝ ΚΠΗΘΤΟΧςΚΘΠ

#ΕΩςΓ 6ΘΖΚΕΚς[

1ΤΧΝ ΟΙ ΜΙ #25 .& ΘΤΝ ΤΧς

%ϑΤΘΠΚΕ 6ΘΖΚΕΚς[ 0Θ ΧΦΦΚςΚΘΠΧΝ ΚΠΗΘΤΟΧςΚΘΠ

%ΘΤΤΘΥΚΘΠ +ΤΤΚςΧςΚΘΠ 0Θ ΧΦΦΚςΚΘΠΧΝ ΚΠΗΘΤΟΧςΚΘΠ

5ΓΠΥΚςΚ∴ΧςΚΘΠ 0Θ ΧΦΦΚςΚΘΠΧΝ ΚΠΗΘΤΟΧςΚΘΠ

5ΚΠΙΝΓ 6ΧΤΙΓς 1ΤΙΧΠ 5616 0Θ ΧΦΦΚςΚΘΠΧΝ ΚΠΗΘΤΟΧςΚΘΠ

0ΩΟΓΤΚΕΧΝ /ΓΧΥΩΤΓΥ 0Θ ΧΦΦΚςΚΘΠΧΝ ΚΠΗΘΤΟΧςΚΘΠ

%ΧΤΕΚΠΘΙΓΠΚΕΚς[ 0Θ ΧΦΦΚςΚΘΠΧΝ ΚΠΗΘΤΟΧςΚΘΠ

/ΩςΧΙΓΠΚΕΚς[ 0Θ ΧΦΦΚςΚΘΠΧΝ ΚΠΗΘΤΟΧςΚΘΠ

4ΓΡΤΘΦΩΕςΚΞΓ 6ΘΖΚΕΚς[ 0Θ ΧΦΦΚςΚΘΠΧΝ ΚΠΗΘΤΟΧςΚΘΠ

5∋%6+10 ∋ΕΘΝΘΙΚΕΧΝ ΚΠΗΘΤΟΧςΚΘΠ

∋ΕΘςΘΖΚΕΚς[ 2ΓΤΥΚΥςΓΠΕΓ ΧΠΦ ΦΓΙΤΧΦΧ∆ΚΝΚς[ 4ΓΧΦΚΝ[ ΦΓΙΤΧΦΧ∆ΝΓ ΚΠ ςϑΓ ΓΠΞΚΤΘΠΟΓΠς
∃ΚΘΧΕΕΩΟΩΝΧςΚΞΓ ΡΘςΓΠςΚΧΝ
/Θ∆ΚΝΚς[ ΚΠ ΥΘΚΝ
1ςϑΓΤ ΧΦΞΓΤΥΓ ΓΗΗΓΕςΥ

5∋%6+10 &ΚΥΡΘΥΧΝ ΕΘΠΥΚΦΓΤΧςΚΘΠΥ

9ΧΥςΓ ΦΚΥΡΘΥΧΝ ΤΓΕΘΟΟΓΠΦΧςΚΘΠΥ

2ΤΘΦΩΕς ΕΘΠςΧΚΠΓΤΥ ΟΩΥς ΠΘς ∆Γ ΦΚΥΡΘΥΓΦ ςΘΙΓςϑΓΤ ΨΚςϑ ϑΘΩΥΓϑΘΝΦ ΙΧΤ∆ΧΙΓ &Θ ΠΘς ΧΝΝΘΨ ΡΤΘΦΩΕς ςΘ ΤΓΧΕϑ
ΥΓΨΧΙΓ Υ[ΥςΓΟ ΘΤ ΘΡΓΠ ΨΧςΓΤ +ς ΚΥ ςϑΓ ΤΓΥΡΘΠΥΚ∆ΚΝΚς[ ΘΗ ςϑΓ ΨΧΥςΓ ΙΓΠΓΤΧςΘΤ ςΘ ΡΤΘΡΓΤΝ[ ΕϑΧΤΧΕςΓΤΚ∴Γ ΧΝΝ ΨΧΥςΓ
ΟΧςΓΤΚΧΝΥ ΧΕΕΘΤΦΚΠΙ ςΘ ΧΡΡΝΚΕΧ∆ΝΓ ΤΓΙΩΝΧςΘΤ[ ΓΠςΚςΚΓΥ 75 %(4 %ΘΠΥΩΝς ΗΓΦΓΤΧΝ ΥςΧςΓ ΡΤΘΞΚΠΕΚΧΝ ΧΠΦ
ΝΘΕΧΝ ΤΓΙΩΝΧςΚΘΠΥ ΤΓΙΧΤΦΚΠΙ ςϑΓ ΡΤΘΡΓΤ ΦΚΥΡΘΥΧΝ ΘΗ ΨΧΥςΓ ΟΧςΓΤΚΧΝ ςϑΧς ΟΧ[ ΚΠΕΘΤΡΘΤΧςΓ ΥΘΟΓ ΧΟΘΩΠς ΘΗ ςϑΚΥ
ΡΤΘΦΩΕς



5ΧΗΓς[ &ΧςΧ 5ϑΓΓς
ΧΕΕΘΤΦΚΠΙ ςΘ %(4 ΧΠΦ )∗5 4ΓΞ

∋ΗΗΓΕςΚΞΓ ΦΧςΓ 2ΧΙΓ ΘΗ

#ΟΟΘΠΚΩΟ 5ΩΝΗΧςΓ

%ΤΓΧςΓΦ ∆[ )ΝΘ∆ΧΝ 5ΧΗΓς[ /ΧΠΧΙΓΟΓΠς +ΠΕ 6ΓΝ ΨΨΨ ΙΥΟΥΦΥ ΕΘΟ

5∋%6+10 6ΤΧΠΥΡΘΤς ΚΠΗΘΤΟΧςΚΘΠ

70 0ΩΟ∆ΓΤ

0Θς &ΧΠΙΓΤΘΩΥ )ΘΘΦΥ

70 ΡΤΘΡΓΤ ΥϑΚΡΡΚΠΙ ΠΧΟΓ

0Θς &ΧΠΙΓΤΘΩΥ )ΘΘΦΥ

6ΤΧΠΥΡΘΤς ϑΧ∴ΧΤΦ ΕΝΧΥΥ ΓΥ
2ΧΕΜΚΠΙ ΙΤΘΩΡ 0Θς &ΧΠΙΓΤΘΩΥ )ΘΘΦΥ
∋ΠΞΚΤΘΠΟΓΠςΧΝ ϑΧ∴ΧΤΦ
6ΤΧΠΥΡΘΤς ΚΠ ∆ΩΝΜ
5ΡΓΕΚΧΝ ΡΤΓΕΧΩςΚΘΠΥ ΗΘΤ ΩΥΓΤ

5∋%6+10 4ΓΙΩΝΧςΘΤ[ ΚΠΗΘΤΟΧςΚΘΠ

7ΠΚςΓΦ 5ςΧςΓΥ 75#

5#4# 5ΓΕςΚΘΠ 5ΡΓΕΚΗΚΕ ςΘΖΚΕ ΕϑΓΟΚΕΧΝ ΝΚΥςΚΠΙΥ

0ΘΠΓ ΘΗ ςϑΓ ΚΠΙΤΓΦΚΓΠςΥ ΚΥ ΝΚΥςΓΦ

5#4# 5ΓΕςΚΘΠ 5ΡΓΕΚΗΚΕ ςΘΖΚΕ ΕϑΓΟΚΕΧΝ ΝΚΥςΚΠΙΥ

#ΟΟΘΠΚΩΟ 5ΩΝΗΧςΓ

4%4# ϑΧ∴ΧΤΦΘΩΥ ΨΧΥςΓ ΕΘΦΓ

0ΘΠΓ ΘΗ ςϑΓ ΚΠΙΤΓΦΚΓΠςΥ ΚΥ ΝΚΥςΓΦ

65%# 6ΘΖΚΕ 5Ω∆ΥςΧΠΕΓΥ %ΘΠςΤΘΝ #Ες

#ΝΝ ΚΠΙΤΓΦΚΓΠςΥ ΧΤΓ ΝΚΥςΓΦ

%∋4%.# %ΘΟΡΤΓϑΓΠΥΚΞΓ ∋ΠΞΚΤΘΠΟΓΠςΧΝ 4ΓΥΡΘΠΥΓ %ΘΟΡΓΠΥΧςΚΘΠ ΧΠΦ .ΚΧ∆ΚΝΚς[ #Ες

0ΘΠΓ ΘΗ ςϑΓ ΚΠΙΤΓΦΚΓΠςΥ ΚΥ ΝΚΥςΓΦ

2ΤΘΡΘΥΚςΚΘΠ %ΧΝΚΗΘΤΠΚΧ

%ϑΓΟΚΕΧΝΥ ΜΠΘΨΠ ςΘ ΕΧΩΥΓ ΕΧΠΕΓΤ

0ΘΠΓ ΘΗ ςϑΓ ΚΠΙΤΓΦΚΓΠςΥ ΚΥ ΝΚΥςΓΦ

%ϑΓΟΚΕΧΝΥ ΜΠΘΨΠ ςΘ ΕΧΩΥΓ ΤΓΡΤΘΦΩΕςΚΞΓ ςΘΖΚΕΚς[ ΗΘΤ ΗΓΟΧΝΓΥ

0ΘΠΓ ΘΗ ςϑΓ ΚΠΙΤΓΦΚΓΠςΥ ΚΥ ΝΚΥςΓΦ

%ϑΓΟΚΕΧΝΥ ΜΠΘΨΠ ςΘ ΕΧΩΥΓ ΤΓΡΤΘΦΩΕςΚΞΓ ςΘΖΚΕΚς[ ΗΘΤ ΟΧΝΓΥ

0ΘΠΓ ΘΗ ςϑΓ ΚΠΙΤΓΦΚΓΠςΥ ΚΥ ΝΚΥςΓΦ

%ϑΓΟΚΕΧΝΥ ΜΠΘΨΠ ςΘ ΕΧΩΥΓ ΦΓΞΓΝΘΡΟΓΠςΧΝ ςΘΖΚΕΚς[

0ΘΠΓ ΘΗ ςϑΓ ΚΠΙΤΓΦΚΓΠςΥ ΚΥ ΝΚΥςΓΦ

%ΧΠΧΦΧ

%ΧΠΧΦΚΧΠ &ΘΟΓΥςΚΕ 5Ω∆ΥςΧΠΕΓΥ .ΚΥς &5.

#ΝΝ ΚΠΙΤΓΦΚΓΠςΥ ΧΤΓ ΝΚΥςΓΦ

%ΧΠΧΦΚΧΠ 024+ +ΠΙΤΓΦΚΓΠς &ΚΥΕΝΘΥΩΤΓ ΝΚΥς ΝΚΟΚς

0ΘΠΓ ΘΗ ςϑΓ ΚΠΙΤΓΦΚΓΠςΥ ΚΥ ΝΚΥςΓΦ

%ΧΠΧΦΚΧΠ 024+ +ΠΙΤΓΦΚΓΠς &ΚΥΕΝΘΥΩΤΓ ΝΚΥς ΝΚΟΚς

0ΘΠΓ ΘΗ ςϑΓ ΚΠΙΤΓΦΚΓΠςΥ ΚΥ ΝΚΥςΓΦ

5∋%6+10 1ςϑΓΤ ΚΠΗΘΤΟΧςΚΘΠ



5ΧΗΓς[ &ΧςΧ 5ϑΓΓς
ΧΕΕΘΤΦΚΠΙ ςΘ %(4 ΧΠΦ )∗5 4ΓΞ

∋ΗΗΓΕςΚΞΓ ΦΧςΓ 2ΧΙΓ ΘΗ

#ΟΟΘΠΚΩΟ 5ΩΝΗΧςΓ

%ΤΓΧςΓΦ ∆[ )ΝΘ∆ΧΝ 5ΧΗΓς[ /ΧΠΧΙΓΟΓΠς +ΠΕ 6ΓΝ ΨΨΨ ΙΥΟΥΦΥ ΕΘΟ

6ϑΚΥ ΡΤΘΦΩΕς ϑΧΥ ∆ΓΓΠ ΕΝΧΥΥΚΗΚΓΦ ΚΠ ΧΕΕΘΤΦΧΠΕΓ ΨΚςϑ ϑΧ∴ΧΤΦ ΕΤΚςΓΤΚΧ ΘΗ ςϑΓ %ΘΠςΤΘΝΝΓΦ 2ΤΘΦΩΕςΥ 4ΓΙΩΝΧςΚΘΠΥ ΧΠΦ ςϑΓ
5&5 ΕΘΠςΧΚΠΥ ΧΝΝ ςϑΓ ΚΠΗΘΤΟΧςΚΘΠ ΤΓΣΩΚΤΓΦ ∆[ ςϑΓ %ΘΠςΤΘΝΝΓΦ 2ΤΘΦΩΕςΥ 4ΓΙΩΝΧςΚΘΠΥ 0ΘςΓ 6ϑΓ ΤΓΥΡΘΠΥΚ∆ΚΝΚς[ ςΘ
ΡΤΘΞΚΦΓ D ΥΧΗΓ ΨΘΤΜΡΝΧΕΓ ΤΓΟΧΚΠΥ ΨΚςϑ ςϑΓ ΩΥΓΤ 6ϑΓ ΩΥΓΤ ΥϑΘΩΝΦ ΕΘΠΥΚΦΓΤ ςϑΓ ϑΓΧΝςϑ ϑΧ∴ΧΤΦΥ ΧΠΦ ΥΧΗΓς[ ΚΠΗΘΤΟΧςΚΘΠ
ΕΘΠςΧΚΠΓΦ ϑΓΤΓΚΠ ΧΥ D ΙΩΚΦΓ ΧΠΦ ΥϑΘΩΝΦ ςΧΜΓ ςϑΘΥΓ ΡΤΓΕΧΩςΚΘΠΥ ΤΓΣΩΚΤΓΦ ΚΠ ΧΠ ΚΠΦΚΞΚΦΩΧΝ ΘΡΓΤΧςΚΘΠ ςΘ ΚΠΥςΤΩΕς
ΓΟΡΝΘ[ΓΓΥ ΧΠΦ ΦΓΞΓΝΘΡ ΨΘΤΜ ΡΤΧΕςΚΕΓ ΡΤΘΕΓΦΩΤΓΥ ΗΘΤ D ΥΧΗΓ ΨΘΤΜ ΓΠΞΚΤΘΠΟΓΠς 6ϑΓ ΚΠΗΘΤΟΧςΚΘΠ ΕΘΠςΧΚΠΓΦ ϑΓΤΓΚΠ ΚΥ
ςΘ ςϑΓ ∆ΓΥς ΘΗ ΘΩΤ ΜΠΘΨΝΓΦΙΓ ΧΠΦ ∆ΓΝΚΓΗ ΧΕΕΩΤΧςΓ ∗ΘΨΓΞΓΤ ΥΚΠΕΓ ςϑΓ ΕΘΠΦΚςΚΘΠΥ ΘΗ ϑΧΠΦΝΚΠΙ ΧΠΦ ΩΥΓ ΧΤΓ ∆Γ[ΘΠΦ
ΘΩΤ ΕΘΠςΤΘΝ ΨΓ ΟΧΜΓ ΠΘ ΙΩΧΤΧΠςΓΓ ΘΗ ΤΓΥΩΝςΥ ΧΠΦ ΧΥΥΩΟΓ ΠΘ ΝΚΧ∆ΚΝΚς[ ΗΘΤ ΦΧΟΧΙΓΥ ΚΠΕΩΤΤΓΦ ∆[ ςϑΓ ΩΥΓ ΘΗ ςϑΚΥ
ΟΧςΓΤΚΧΝ +ς ΚΥ ςϑΓ ΤΓΥΡΘΠΥΚ∆ΚΝΚς[ ΘΗ ςϑΓ ΩΥΓΤ ςΘ ΕΘΟΡΝ[ ΨΚςϑ ΧΝΝ ΧΡΡΝΚΕΧ∆ΝΓ ΝΧΨΥ ΧΠΦ ΤΓΙΩΝΧςΚΘΠΥ ΧΡΡΝΚΕΧ∆ΝΓ ςΘ ςϑΚΥ
ΟΧςΓΤΚΧΝ
)∗5 (ΩΝΝ 6ΓΖς 2ϑΤΧΥΓΥ

#∆∆ΤΓΞΚΧςΚΘΠΥ ΧΠΦ ΧΕΤΘΠ[ΟΥ
+/&) +ΠςΓΤΠΧςΚΘΠΧΝ /ΧΤΚςΚΟΓ %ΘΦΓ ΗΘΤ &ΧΠΙΓΤΘΩΥ )ΘΘΦΥ
20∋% 2ΤΓΦΚΕςΓΦ 0Θ ∋ΗΗΓΕς %ΘΠΕΓΠςΤΧςΚΘΠ 4∋#%∗
%(4 %ΘΦΓ ΘΗ (ΓΦΓΤΧΝ 4ΓΙΩΝΧςΚΘΠΥ 75#
5#4# 5ΩΡΓΤΗΩΠΦ #ΟΓΠΦΟΓΠςΥ ΧΠΦ 4ΓΧΩςϑΘΤΚ∴ΧςΚΘΠ #Ες 75#
4%4# 4ΓΥΘΩΤΕΓ %ΘΠΥΓΤΞΧςΚΘΠ ΧΠΦ 4ΓΕΘΞΓΤ[ #Ες 75#
65%# 6ΘΖΚΕ 5Ω∆ΥςΧΠΕΓΥ %ΘΠςΤΘΝ #Ες 75#
024+ 0ΧςΚΘΠΧΝ 2ΘΝΝΩςΧΠς 4ΓΝΓΧΥΓ +ΠΞΓΠςΘΤ[ %ΧΠΧΦΧ
&16 75 &ΓΡΧΤςΟΓΠς ΘΗ 6ΤΧΠΥΡΘΤςΧςΚΘΠ
+#6# +ΠςΓΤΠΧςΚΘΠΧΝ #ΚΤ 6ΤΧΠΥΡΘΤς #ΥΥΘΕΚΧςΚΘΠ
)∗5 )ΝΘ∆ΧΝΝ[ ∗ΧΤΟΘΠΚ∴ΓΦ 5[ΥςΓΟ ΘΗ %ΝΧΥΥΚΗΚΕΧςΚΘΠ ΧΠΦ .Χ∆ΓΝΝΚΠΙ ΘΗ %ϑΓΟΚΕΧΝΥ
#%)+∗ #ΟΓΤΚΕΧΠ %ΘΠΗΓΤΓΠΕΓ ΘΗ )ΘΞΓΤΠΟΓΠςΧΝ +ΠΦΩΥςΤΚΧΝ ∗[ΙΚΓΠΚΥςΥ
%#5 %ϑΓΟΚΕΧΝ #∆ΥςΤΧΕςΥ 5ΓΤΞΚΕΓ ΦΚΞΚΥΚΘΠ ΘΗ ςϑΓ #ΟΓΤΚΕΧΠ %ϑΓΟΚΕΧΝ 5ΘΕΚΓς[
0(2# 0ΧςΚΘΠΧΝ (ΚΤΓ 2ΤΘςΓΕςΚΘΠ #ΥΥΘΕΚΧςΚΘΠ 75#
∗/+5 ∗Χ∴ΧΤΦΘΩΥ /ΧςΓΤΚΧΝΥ +ΦΓΠςΚΗΚΕΧςΚΘΠ 5[ΥςΓΟ 75#
9∗/+5 9ΘΤΜΡΝΧΕΓ ∗Χ∴ΧΤΦΘΩΥ /ΧςΓΤΚΧΝΥ +ΠΗΘΤΟΧςΚΘΠ 5[ΥςΓΟ %ΧΠΧΦΧ
&0∋. &ΓΤΚΞΓΦ 0Θ ∋ΗΗΓΕς .ΓΞΓΝ 4∋#%∗

∋ΗΗΓΕςΚΞΓ ΦΧςΓ
.ΧΥς ΩΡΦΧςΓΦ
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SOP 2 – Utility Locating Procedure 
Revised: June 29, 2016 

 

FIELD STANDARD OPERATING PROCEDURE #2 

UTILITY LOCATING PROCEDURE 

The purpose of this procedure is to ensure that all required and appropriate procedures are followed to locate and 
mark subsurface utilities (e.g., electrical lines, natural gas lines, communication lines) before initiating any 
intrusive field activities (e.g., drilling, test pits, trenching, excavation). The company’s preference, as indicated in 
our subcontractor agreement templates, is for our contractors to be responsible for both public and private utility 
mark-outs; this includes contacting the public authority and obtaining a subcontractor for private utility locating 
services, if needed. Guidance for contractors to follow to conduct a utility clearance is provided in our request for 
proposal (RFP) template and must be included in all RFP’s for intrusive field activities. In certain extraordinary 
circumstances, the company may choose to be responsible for clearing utilities, which will require a 
change in the template language of our subcontractor agreement. The revised agreement requires the 
approval and signature of a member of the Environmental Leadership Team (ELT).   

For projects where the company will be responsible for clearing utilities, compliance with this procedure is 
mandatory. ALL deviations from this standard operating procedure (SOP) MUST be approved by the project 
manager and a member of the ELT BEFORE beginning intrusive work.  

Field personnel have the authority and responsibility to postpone intrusive activities if a contractor has not 
completed utility clearances to the company’s satisfaction; if sufficient information, as stipulated in this SOP, is 
not available; or if onsite reconnaissance identifies inconsistencies in the findings of utility locators. In these 
instances, field personnel must notify the project manager or the health and safety officer, or their designee, 
before proceeding with the proposed work; approval from a member of the ELT is required before the work 
commences. 

The user is advised to read the entire SOP and review the site health and safety plan (HASP) before beginning any 
onsite activities. 

2.1 ACRONYMS AND ABBREVIATIONS 

HASP Health and safety plan 

ELT Environmental Leadership Team 

RFP Request for proposal 

SOP Standard operating procedure 

2.2 MATERIALS 

— Utility Locating Form (Attachment 1) 
— Field book 
— Wood stakes 
— Spray paint 
— Flagging tape 
— As-built drawings for sub-grade utilities (if available) 
— Hand auger or post-hole digger 
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2.3 PRECONDITIONS AND BACKGROUND 

This SOP has been prepared as part of the company’s Environmental Quality Management Plan and is designed to 
provide detailed procedures for common field practices. Compliance with the methods presented in this 
document is mandatory for all field personnel and will ensure that the tasks are performed in a safe and 
consistent manner, are in accordance with federal and state guidance, and are technically defensible.  

This SOP is written for the sole use of company employees and will be revised periodically to reflect updates to 
company policies, work practices, and the applicable state and/or federal guidance. Employees must verify that 
this document is the most recent version of the company SOPs. Employees are also strongly advised to review 
relevant state and/or federal guidance, which may stipulate program-specific procedures, in advance of task 
implementation. 

WSP requires that all personnel performing specific project assignments be appropriately qualified, including 
having required certifications or licenses, and properly trained in accordance with the requirements of their 
assignment, the Environmental Service Line’s field standard operating procedures, and the Quality Management 
System. 

This procedure is intended to allow the work to proceed safely and minimize the potential for damaging 
underground and aboveground utilities. Intrusive work includes all activities that require the company’s 
employees or its subcontractors to penetrate the ground surface. Examples of intrusive work include, but are not 
limited to, hand augering, probing, drilling, injections, test pit excavations, trenching, and remedial excavations.  

This SOP assumes the user is familiar with basic field procedures, such as recording field notes (SOP 1). 

2.4 PRE-FIELD MOBILIZATION PROCEDURES 

Regardless of who is responsible for completing these activities (company or a contractor), public rights-of-way 
and private property must be cleared of buried utilities and overhead utilities must be identified before any 
intrusive work can begin. The first step in this process is notifying the state public utility locating service of the 
planned work. These services provide a link between the entities performing the work and the various utility 
operators (e.g., the water company, the electric company, etc.). All of the public utility locating service call 
centers in the United States have been streamlined under a single “Call Before You Dig” phone number: 811. 

Please note, some state laws require that the person who will actually be conducting the intrusive work must be 
the person who places the call to the public utility locating service. This means that the company cannot make 
this call on the contractor’s behalf; the contractor must place the call in those states where required. The 
Common Ground Alliance has established a web site that includes state-specific information to assist in making 
this determination (http://www.call811.com/state-specific.aspx) for sites in the US and some parts of Canada. If 
there is any doubt about the requirements for the state where a project is located, the relevant state authority 
must be contacted.    

When the call center is contacted, information regarding the site (e.g., location, nearest cross street, township, 
etc.) and work activity (e.g., drilling, excavation) will need to be provided to the operator to aid in locating the 
likely utilities at the work site. The information provided on the Utility Locating Form (Attachment 1) must be 
recorded (by the contractor or the company) and a completed copy of this form must be maintained as part of the 
project file. Be aware that several states, including California, require that the proposed drilling locations be 
marked with white spray paint before contacting the locating services. 

The following information must accompany the field team at all times during the field project:  

— The utility clearance ticket number 
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— The ticket’s legal dig date 
— The ticket’s expiration date  
— Utility providers that were contacted 

The ticket number serves as a point of reference for both the utility service providers and for the company or 
contractor should follow up (e.g., renewing the ticket) with the locating service be required. The legal dig and 
expiration dates reflect the times when it will be legal to perform the proposed work. The legal dig date reflects 
the lead time necessary, typically between 48 and 72 hours after you call, for the utility service providers to mark 
the utilities in you work area. Be sure to include this delay when scheduling your work. Most utility clearance 
tickets expire about 2 weeks after the legal dig date. If your work is delayed beyond the expiration date, the 811 
utility locating service will need to be called again and the ticket renewed. The renewed ticket will have a new 
legal dig date that incorporates the same lead-time (48 to 72 hours) as the original ticket. 

The locating service will also provide the caller with a list of utility companies that will be notified. Compare this 
list with utilities generally expected at all sites (e.g., sewer, water, gas, communication, and electric). Some 
utilities (e.g., sewer, water, cable TV) may not be included. If any expected utilities are absent from the contact 
list, the utilities MUST be contacted directly for clearance before the start of intrusive activities. All contacts 
should be recorded on the Utility Locating Form. 

2.4.1 PRIVATE UTILITY LOCATORS AND OTHER SOURCES 

Public utility service providers will generally mark their underground lines within the public right-of-way up to 
the private property boundary. A public utility locating service must be contacted prior to any intrusive work, 
regardless of whether the intrusive work is located on public or private property. However, be aware that most 
service providers will not locate utilities on private property. If your work is to be conducted on private property, 
a private utility locating service MUST be used to clear the work area. These companies typically use a variety of 
methods (e.g., electromagnetic detectors, ground-penetrating radar, acoustic plastic pipe locator, trace wire) to 
locate utilities in the work area, including those that may be buried beneath onsite buildings. Be aware that 
witching is not an acceptable utility location method. 

For all operating facilities and to the extent possible for closed facilities, identify a site contact familiar with the 
utilities on the property (e.g., plant manager, facility engineer, maintenance supervisor), and provide this 
individual with a site plan showing the proposed locations of all soil borings, monitoring wells, test pits, and other 
areas where intrusive activities will be conducted. These individuals often have knowledge of buried structures or 
process-specific utilities that may not be identified by the private utility locator. This is particularly important for 
work performed inside industrial buildings where reinforced concrete and other metallic components of the 
structure may interfere with the scanning devices used by the private utility locator. Ask the site contact for all 
drawings concerning underground utilities in the proposed work areas for future reference. 

Keep in mind that no intrusive work may be done before the legal dig date provided by the state utility locating 
service and no digging, drilling, or other ground-breaking activities may be begin until all utilities on the list have 
been marked and visually verified in the work area (see below). It is NOT ACCEPTABLE to rely solely on as-built 
drawings or verbal utility clearances from the site contact (these should be used as guides only). A private locator 
may not be necessary in rare instances; however, nonconformity with the private locate requirement must be 
approved by the project manager AND a member of the ELT before work proceeds. 

2.5 SITE MOBILIZATION PROCEDURES 

Upon arrival, the first step in determining if you are clear of buried and overhead utilities is to locate all of the 
proposed drilling and trenching locations and mark them with (white) spray paint, stakes, or other appropriate 
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markers. This will help you judge distances from marked utilities and minimizes any potential misunderstandings 
regarding the locations between you, the subcontractors (drillers, excavators, private utility locator), and the site 
contact.  

Once you have the proposed work areas marked, verify that ALL utility companies listed by the state public utility 
locating service, and any contacted directly by the company or the contractor, have either marked the 
underground lines in the specified work areas or have responded (via telephone, facsimile, or e-mail) with “no 
conflict.” Document on the Utility Locating Form (Attachment 1) and in the field book as each utility mark is 
visually confirmed. When receiving verbal clearances by telephone from utility companies, or their 
subcontractors, it is imperative that you verify the utilities that are being cleared, particularly when dealing with 
subcontractors that may be marking more than one utility.  

Review all available as-built utility diagrams and plans and conduct a site walk to identify potential areas where 
underground lines may be present; include the site contact in these activities. It is a good idea to survey your 
surroundings during the walk to identify any features that may indicate the presence of underground utilities, 
such as linear depressions in the ground, old road cuts, catch basins, or manholes. Keep in mind that many sewer 
lines can be offset from catch basins. The presence of aboveground utilities, such as parking lot lights or pad-
mounted transformers, is also a good indicator of buried electrical lines. Check these items against the Utility 
Locating Form checklist and discuss the locations with the private utility locating service. 

2.5.1 SAFE WORKING DISTANCES AND HAND CLEARING 

A minimum of 4 feet clearance must exist between utilities and proposed drilling locations, and a minimum of 6 
feet between utilities and proposed trenching locations. Be aware that some states and localities (e.g., New York 
City, Long Island) may require greater minimum working distances, depending on the utility (e.g., for high 
pressure gas mains). A minimum distance of 15 feet must be maintained by heavy equipment (e.g., excavator 
buckets, drill rig towers and rods) from overhead power lines and a safe distance of 25 feet must be maintained 
from high-tension overhead power lines. In the event that work must be conducted within 25 feet of high tension 
wires, the lines must be wrapped and insulated by the local utilities. Increase these minimum distances whenever 
possible to offer additional assurance that buried or overhead utilities will not be encountered. 

If a utility conflict is identified within the minimum safe clearance distance, adjust the proposed location(s) using 
the criteria given above. It is recommended to have the private utility locator sweep a relatively large area (e.g., a 
20-foot circle around a proposed drilling location) to provide room for adjustment should the proposed drilling or 
excavation area need to be moved to avoid a buried utility.  

Uncertainty may exist in some circumstances (e.g., inside a building) even after the area has been swept for 
utilities. In these cases, advance the first few feet of a soil boring (or probe the area for excavation) using a hand 
auger or post-hole digger. If hand digging is unable to penetrate the subsurface soils, soft dig or air knife 
equipment service providers may be retained to clear the location. This equipment applies high pressure air to 
penetrate, loosen, and extract subsurface soils in the borehole, thereby safely exposing any utilities. If using 
either hand digging or soft digging, the probe hole should be advanced a minimum of 5 feet below ground surface 
at each proposed drilling or excavation location. Complete a sufficient number of probe holes so that the area is 
cleared for the proposed intrusive activity (i.e., use several holes for a proposed excavation). The use of hand 
digging or soft digging methods does not replace the need for state and private utility locating services. 

2.5.2 EXPANDED WORK AREAS AND TICKET RENEWAL 

Many projects begin with well-defined work areas only to expand quickly as the investigation or remediation 
progresses. If the scope of intrusion expands or includes new onsite or offsite area(s), you will need to review the 
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existing ticket and work performed by the private utility locator to determine whether work can progress into 
the new area safely. It may be necessary, depending on the scope, to contact (or for the Contractor to contact) the 
state locating service and request another clearance for the new area(s) of investigation and retain a private 
locating service. Remember, the new request will provide a new legal dig date before which NO INTRUSIVE WORK 
CAN BEGIN. Additionally, if a clearance ticket will expire while the work is ongoing (typically after 2 weeks), a 
new clearance must be requested before the first ticket expires so that work can continue uninterrupted. Refer to 
the Utility Locating Form (Attachment 1) for the legal dig date time frame required by the state locating service. 

2.5.3 UTILITY DAMAGE 

It is possible, even if you followed all of the procedures outlined in this SOP, to damage an underground or 
overhead utility. Assuming it can be done safely, quickly turn off the drilling or excavating equipment, or move 
the equipment from the damaged line. Avoid contact with escaping liquids, live wires, and open flames. Abandon 
the equipment, evacuate the personnel from the area, and maintain a safe perimeter if there are any concerns 
about safety. If a fiber optic cable is damaged, do not handle the cable or look into the end of the cable as serious 
eye damage may occur. Once personnel are in a secure location, immediately notify the facility operator or site 
contact, 811, and the company’s project manager. If the damaged utility has the potential to cause, or is causing, 
dangerous conditions, immediately notify the local emergency response number listed in your HASP.



** This form is mandatory for all intrusive work, regardless 
of who is responsible for the public and/or private locate. 

Utility Locating Form 
Page 1 of 2 

 

Project Name Project No. and Task Work being done for (Company or Individual Name) Project Manager 

        
Office Address  Office Phone Field Contact Field Contact Phone 

        
Project Location: Street Address City/Township County State 

        
Nearest Intersecting Street 

  
Description of Work Area (street working on, which side of street, how far in which direction from nearest intersecting street; etc.) 

  
Type of Work Explosives (Y/N) Directional Borings (Y/N) Dig Locations Marked (Y/N) Mark Type (e.g., stake) 

          
Scheduled Work Start (Date & Time) Estimated Work Stop Date One-call Phone Number/Website Address One-call Service Name 

        
Call/Web Notification Made By (Name, Title and Company) Date & Time of Call/Web Notification Operator Name 

      
Ticket No.  Legal Dig Date Ticket Expiration Date Ticket Renewal Date 

        

Utilities Notified 
   

Complete After Receiving Notification (e.g., e-mail, facsimile) from Utilities or Subcontractor 

Utilities Present (Y/N) Onsite Meeting (Y/N; if "Y" Date & Time) Contact Name and Phone 

1         

2         

3         

4         

5         

6         

7         

8         

9         

10         
Form Completed By (Signature)  

 

 
(e-mail completed page 1 to Project Manager) 
 
 

  
  



** This form is mandatory for all intrusive work, regardless 
of who is responsible for the public and/or private locate. 

Utility Locating Form 
Page 2 of 2 

 
 

Private Utility Locator Information    
Company Contact Name Phone E-mail 

        
Who Contracted Locator? Scheduled Start (Date & Time) Contract Executed (Y/N/NA) 

       
Onsite Visual Confirmation of Utilities   Cleared or                

Marking Color Utility Type and Visual Clues  Marked (Y/N) No Markings - Comments 

Blue 
Potable water: fire hydrant, manholes; water meter, ASTs, interior 
connections, hose bib, valve box     

Yellow 
Gas, oil steam, petroleum: gas meter, manholes; yellow bollards, interior 
connections, valve box     

Red 
Electric power lines, lighting cables, parking lot lights, overhead lines 
(telephone poles), conduits: interior connections, underground vaults, 
manholes, transformers/switchgear, conduit on buildings     

Green 
Sewer and drain lines: underground vaults, manholes, drain grates, leach 
field, sand mound, no evidence of sanitary sewer (for septic system)     

Orange 
Communication, alarm or signal lines, cables or conduits: red/orange 
bollards, telephone poles, interior connections; manholes; conduit on 
buildings     

Purple Reclaimed water, irrigation, and slurry lines: sprinkler heads, hose bibs 
    

Pink Survey markings     

White Proposed locations for excavation and drilling     
   
Project Manager Notified of any Conflicts? (Y/N) 

  
Notes: 
 
 
 
 
Marks Verified By (Signature) 

 
 

 
(scan and save to client file) 
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FIELD STANDARD OPERATING PROCEDURE #3 

SAMPLE PACKAGING AND SHIPMENT PROCEDURE 

Shipping samples is a basic but important component of field work. The majority of field activities include the collection of 
environmental samples. Proper packing and preservation of those samples is critical to ensuring the integrity of our work product. 
The user is advised to read the entire standard operating procedure (SOP) and review the site health and safety plan (HASP) before 
beginning any onsite activities. In accordance with the HASP, proper personal protective equipment (PPE) must be selected and 
used appropriately. 

3.1 ACRONYMS AND ABBREVIATIONS 

CFR Code of Federal Regulations 

DOT U.S. Department of Transportation 

IATA International Air Transport Association 

HASP Health and safety plan 

PPE Personal protective equipment 

SOP Standard operating procedure 

3.2 MATERIALS 

— Suitable shipping container (e.g., plastic cooler) 
— Chain-of-custody forms 
— Custody seals 
— Sample container custody seals (as necessary) 
— Mailing address labels (as necessary) 
— Shipping form (with account number, as necessary) 
— Tape (e.g., strapping, clear packing) 
— Knife or scissors 
— Permanent marker 
— PPE 
— Bubble wrap or other packing material 

Temperature-preserved samples: 

— Large plastic garbage bag  
— Wet ice  
— Heavy-duty zipper-style plastic bags  
— Universal sorbent materials  

Note:  Some materials will be supplied by the laboratory, while others are must be supplied by the sampler. Confirm supplier of 
materials prior to mobilizing to the field. 

3.3 PRECONDITIONS AND BACKGROUND 

This SOP has been prepared as part of the company’s Environmental Quality Management Plan and is designed to provide detailed 
procedures for common field practices. Compliance with the methods presented in this document is mandatory for all field 
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personnel and will ensure that the tasks are performed in a safe and consistent manner, are in accordance with federal and state 
guidance, and are technically defensible.  

This SOP is written for the sole use of company employees and will be revised periodically to reflect updates to company policies, 
work practices, and the applicable state and/or federal guidance. Employees must verify that this document is the most recent 
version of the company SOPs. Employees are also strongly advised to review relevant state and/or federal guidance, which may 
stipulate program-specific procedures, in advance of task implementation. 

WSP requires that all personnel performing specific project assignments be appropriately qualified, including having required 
certifications or licenses, and properly trained in accordance with the requirements of their assignment, the Environmental 
Service Line’s field standard operating procedures, and the Quality Management System. 

This SOP is designed to provide the user with a general outline for shipping samples and assumes the user is familiar with basic 
field procedures, such as recording field notes (SOP 1), sample collection and quality assurance procedures (SOP 4), and 
investigation derived waste management procedures (SOP 5).  

Most environmental samples are classified non-hazardous materials due to unknown characteristics and hazardous classes, 
however environmental samples can meet the definition of DOT hazardous materials when shipped by air, ground, or rail from a 
project site to the laboratory (e.g., free product, samples preserved with a hazardous material [TerraCore® samplers]). As such, field 
staff must work with their assigned company compliance professional to determine whether the sample shipment is subject to any 
specific requirements (e.g., packaging, marking, labeling, and documentation) under the DOT hazardous materials regulations. 

3.4 SAMPLE SHIPMENT PROCEDURES 

The two major concerns in shipping samples are incidental breakage during shipment and complying with applicable DOT and 
courier requirements for hazardous materials shipments.  

NOTE: Many couriers, including Federal Express and UPS, have requirements that the company register with them 
before shipping hazard materials. In most cases, it is the sampling location, not the company office address, which 
needs to be registered. Therefore, each project will likely have unique requirements. Please contact your company 
compliance professional to determine whether or not you will be required to register for your shipment.  

Protecting the samples from incidental breakage can be achieved using "common sense." Pack all samples in a manner that will 
prevent them from moving freely about in the cooler or shipping container. Do not allow glass surfaces to contact each other. 
When possible, repack the sample containers in the same materials that they were originally received in from the laboratory. 
Cushion each sample container with plastic bubble wrap, styrofoam, or other nonreactive cushioning material. A more detailed 
procedure for packing environmental samples is presented below. 

3.4.1 NON-HAZARDOUS MATERIAL ENVIRONMENTAL SAMPLES 

The first step in preparing your samples for shipment is securing an appropriate shipping container. In most cases, the analytical 
laboratory will supply the appropriate container for bottle shipment, which can be used to return samples once they have been 
collected. Be sure that the container is large enough to contain the samples plus a sufficient amount of packing materials, and if 
applicable, enough wet ice to maintain the samples at the preservation temperature (usually 4 degrees Celsius). Use additional 
shipping containers as needed so that sample containers are protected from breakage due to overcrowding. Do not use lunch-box 
sized coolers or soft sided coolers, which do not offer sufficient insulation or protection from damage. 

3.4.1.1 TEMPERATURE-PRESERVED SAMPLE CONTAINER PREPARATION 

Temperature-preserved samples should be shipped to the laboratory in an insulated container (e.g., cooler). If using a plastic cooler 
with a drain, securely tape the inside of the drain plug with duct tape or other material to ensure that no water leaks from the 
cooler during shipment. Place universal sorbent materials (e.g., sorbent pads) in the bottom of the insulated container. The amount 
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of sorbent material must be sufficient to absorb any condensation from the wet ice and a reasonable volume of water from melted 
wet ice (if a bag were to rupture) or a damaged (aqueous) sample container.  

The next step is to line the insulated container with a large, heavy-duty plastic garbage bag. If shipping breakable sample 
containers (e.g., glass), place bubble wrap or other packing materials on the bottom of the container.  Place the samples on the 
packing materials with sufficient space to allow for the addition of more bubble wrap or other packing material between the 
sample containers. Place large or heavy sample containers on the bottom of the cooler with lighter samples placed on top to 
minimize the potential for breakage. Place all sample containers in the shipping container right-side up. Do not overfill the cooler 
with samples; room must be left for a sufficient volume of wet ice. Wet ice must be double-bagged in heavy-duty zipper-style 
plastic bags (1 gallon-sized, or less); properly seal both bags before placing in the insulated container. Place the bags of ice on top of 
or between the samples. Place as much ice as possible into the cooler to ensure the samples arrive at the lab at the required 
preservation temperature, even if the shipment is delayed. Fill any remaining space in the container with bubble wrap or other 
packing material to limit the airspace and minimize the shifting of the sample containers and in-transit melting of ice. Securely 
close the top of the heavy-duty plastic bag and seal with tape.  

3.4.1.2 NON-TEMPERATURE-PRESERVED SAMPLE CONTAINER PREPARATION 

Non-temperature-preserved samples should be shipped to the laboratory in a durable package (e.g., hard plastic container or 
cardboard box). If shipping breakable sample containers (e.g., glass), place bubble wrap or other packing materials on the bottom of 
the container.  Place the samples on the packing materials with sufficient space to allow for the addition of more bubble wrap or 
other packing material between and on top of the sample containers. Place large or heavy sample containers on the bottom of the 
container with lighter samples placed on top to minimize the potential for breakage. Place all sample containers within the 
shipping container right-side up. Fill any remaining space in the container with bubble wrap or other packing material to limit the 
airspace and minimize the shifting of the sample containers and in-transit melting of ice. 

3.4.1.3 CONTAINER SHIPMENT 

Place the original, white, top copy of the chain-of-custody form (i.e., laboratory copy) into a heavy-duty zipper-style plastic bag, 
affix/tape the bag to the shipping container's inside lid, and then close the shipping container. Only one chain-of-custody form is 
required to accompany one of the shipping containers per sample shipment; the other coolers in the shipment do not need to 
include chain-of-custody forms. At this point, sample shipment preparations are complete if using a laboratory courier. 

Once the shipping container is sealed, shake test the shipping container to make sure that there are no loose sample containers. If 
loose sample containers are detected, open the shipping container, repack the contents, and reseal the shipping container. If 
sending the sample shipment through a commercial shipping vendor, place two signed and dated chain-of-custody seals on 
alternate sides of the shipping container lid so that it cannot be opened without breaking the seals. Securely fasten the top of the 
shipping container shut with clear packing tape; carefully tape over the custody seals to prevent damage during shipping.  

Using clear tape, affix a mailing label with the company’s return address to the top of the shipping container. Ship environmental 
samples to the contracted analytical laboratory using an appropriate delivery schedule. If applicable, check the appropriate box on 
the airbill for Saturday delivery (you need to verify with the laboratory that someone will be at the laboratory on a Saturday to 
receive the sample shipment). Declare the value of samples on the shipping form for insurance purposes, if applicable, and be sure 
to include the project billable number on the shipping form’s internal billing reference section. When shipping samples to a lab, 
identify a declared value equal to the carrier’s default value ($100); additional fees will be charged based on a higher value declared. 
Our preferred carrier, Federal Express, will only reimburse for the actual value of the cooler and its contents if a sample shipment is 
lost; they will not reimburse for the cost of having to re-collect the samples. [Please note: if you are shipping something other than 
samples, such as field equipment, declare the replacement value of the contents.]  
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Record the tracking numbers from the shipping company forms (i.e., the airbill number) in the field book and retain a copy of the 
shipping airbill. On the expected delivery date, confirm sample receipt by contacting the laboratory or tracking the package using 
the tracking number; provide this confirmation information to the project manager. 

NOTE:  Most shipping carriers adhere to transit schedules with final pickup times each day; these schedules are 
subject to change and vary by service location. If shipping containers are dropped off at a service location after 
the final pickup time, transit to the laboratory will not be initiated until the following day, and samples may not 
be properly preserved. Therefore, confirm transit schedules in advance of each sampling event, and ensure 
samples are dropped off before the final pickup time of the day. 

3.4.2 HAZARDOUS MATERIALS SAMPLES 

Employees rarely ship hazardous materials due to DOT shipping requirements. If you find that your samples could be considered a 
DOT hazardous material, first coordinate with the assigned company compliance professional and project manager to make a 
hazardous material classification and, if necessary, establish the necessary protocols and to receive the appropriate 
training/certification.  

NOTE: Employees shipping samples regulated as hazardous materials or exempt hazardous materials by air must 
have International Air Transport Association (IATA) training. IATA training is a separate training required in 
addition to DOT hazardous materials training for such shipments. Most of our employees do not have IATA 
training and therefore, anyone who needs to ship by air MUST consult with a company IATA-trained compliance 
professional. 
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FIELD STANDARD OPERATING PROCEDURE #4 

SAMPLE COLLECTION AND QUALITY ASSURANCE PROCEDURE 

The purpose of this procedure is to assure that sample volumes and preservatives are sufficient for analytical services required 
under U.S. Environmental Protection Agency (EPA) or other agency approved protocols. This operating procedure describes sample 
identification procedures, sampling order for select analytes, quality control and quality assurance (QA/QC) sampling procedures, 
and custody documentation for environmental sampling. The user is advised to read the entire standard operating procedure (SOP) 
and review the site health and safety plan (HASP) before beginning any onsite activities. In accordance with the HASP, proper 
personal protective equipment (PPE) must be selected and used appropriately. 

4.1 ACRONYMS AND ABBREVIATIONS 

ºC Degrees Celsius 

COC Chain-of–custody [form] 

DI Deionized water 

DOT U.S. Department of Transportation 

EDD Electronic data deliverable 

EPA U.S. Environmental Protection Agency 

HASP Health and safety plan 

ID Identification [number] 

MS/MSD Matrix spike and matrix spike duplicate 

MSA Master Services Agreement 

PPE Personal protective equipment 

QA Quality assurance 

QA/QC Quality assurance/quality control 

QAPP Quality assurance project plan 

SOP Standard operating procedure 

VOCs Volatile organic compounds 

4.2 MATERIALS 

— Field book 
— Indelible (waterproof) markers or pens 
— PPE 
— Sample containers 
— Sample labels 
— Clear tape 
— Deionized (DI) water 
— Cleaned or dedicated sampling equipment 
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4.3 PRECONDITIONS AND BACKGROUND 

This SOP has been prepared as part of the company’s USA Corp. Environmental Quality Management Plan and is designed to 
provide detailed procedures for common field practices. Compliance with the methods presented in this document is mandatory 
for all field personnel and will ensure that the tasks are performed in a safe and consistent manner, are in accordance with federal 
and state guidance, and are technically defensible.  

This SOP is written for the sole use of employees and will be revised periodically to reflect updates to company policies, work 
practices, and the applicable state and/or federal guidance. Employees must verify that this document is the most recent version of 
the company’s SOPs. Employees are also strongly advised to review relevant state and/or federal guidance, which may stipulate 
program-specific procedures, in advance of task implementation. 

WSP requires that all personnel performing specific project assignments be appropriately qualified, including having required 
certifications or licenses, and properly trained in accordance with the requirements of their assignment, the Environmental 
Service Line’s field standard operating procedures, and the Quality Management System. 

This SOP is designed to provide the user with a general outline for collecting environmental and quality assurance samples and 
assumes the user is familiar with basic field procedures, such as recording field notes (SOP 1), sample shipment procedures (SOP 3), 
investigation derived waste management procedures (SOP 5), and equipment decontamination (SOP 6). This SOP does not cover 
investigation planning, nor does it cover the analysis of the analytical results. These topics are more appropriately addressed in a 
site-specific work plan or a dedicated quality assurance project plan (QAPP). 

4.4 SAMPLE IDENTIFICATION PROCEDURES 

Information on the sample container labels must include the site/project name, project/task number, unique alpha-numeric 
sample identification (ID) number, sample collection date, time of collection using the military or 24-hour clock system (i.e., 0000 to 
2400 hours), analytical parameters, preservative, and the initials of the sampling personnel. Employees are advised to use pre-
printed waterproof mailing labels (e.g., Avery® 5xxx-series Waterproof Address Labels) for all sample identification. Label templates 
are available.  

The sample identification (ID) number must, unless otherwise approved by your project manager or specified in your site-specific 
work plan, follow the company’s naming protocol. This protocol was developed to aid in determining the type of sample collected 
(e.g., soil, groundwater, vapor, etc.), the sample location, and, where appropriate, the sample depth. The protocol was also designed 
to ensure consistency across the company.  

Construct sample IDs in the following format: 

SB-10A (4-6) 

Where, in this example: 

— SB = the first two or three characters will define the sample type (see list of approved prefixes below); in this case, a soil boring  
— 10A = the next two or three alpha-numeric digits (separated by a dash from the sample type identifier) indicate the location of 

the boring on the site; in this case, boring number 10A 
— (4-6) = the depth the sample was collected, with the first number (including decimals, if necessary) indicating the top of the 

sample interval (in feet) and the second number indicating the bottom of the sample interval (in feet); not all sample types will 
include depth information. 

Additional label information may be added after the last character of the sample ID number (e.g., sample date, underground storage 
tank number, area of concern number, “Area” number, client identifier, etc.). Separate any additional information from the 
required portion of the sample name by dash(es). 

Sample Prefix Permitted Use 
AA Ambient outdoor air sample 
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Sample Prefix Permitted Use 
CC Concrete core/chip sample 
CS Confirmation/verification soil sample collected from an excavation 
HA Soil sample collected with a hand auger 
IAB Indoor air sample – basement 
IAC Indoor air sample – crawl space 
IAF Indoor air sample – first floor 

MW 
Soil sample collected from a monitoring well borehole or a groundwater sample collected from a 
monitoring well 

PZ Groundwater sample collected from a piezometer 

SB Soil sample collected from boreholes that will not be converted to monitoring wells 
SED Sediment sample 

SG 
Soil gas sample other than a sub-slab sample (e.g., sample collected from a temporary or permanent 
polyvinyl chloride sample point or stainless steel screen implant) 

SL Sludge sample 

SS 
Surface soil sample collected using hand tools (e.g., trowel, spoon, etc.) and typically at depths less than 
2 feet below ground surface 

SSV Sub-slab vapor sample 
SW Surface water sample 
TC Tree core sample 
TP Soil sample collected from a test pit 
WC Waste characterization sample 

WP Wipe sample 
WW Wastewater 

4.5 SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES 

The first step in sample collection is to verify that the analytical laboratory has provided the correct number and type of sample 
containers and each contains the appropriate preservatives for the proposed project (i.e., check against the sampling plan 
requirements outlined in the site-specific QAPP or, for those projects without a site-specific QAPP, the laboratory Task Order). 
Inspect all containers and lids for flaws (cracks, chips, etc.) before use. Do not use any container with visible defects or 
discoloration. Report any discrepancies, or non-receipt, of specific types of sample containers to the team leader or project 
manager immediately. Make arrangements with the laboratory to immediately ship missing or additional sampling containers.  

Precautions must be taken to prevent cross-contamination and contamination of the environment when collecting samples. Wear a 
clean pair of new, disposable gloves each time a different sample is collected and don the gloves immediately prior to sampling. The 
gloves must not come in contact with the medium being sampled and must be changed any time during sample collection when 
their cleanliness is compromised. Sample collection must follow all appropriate SOPs, state and federal regulations, or guidance, for 
the collection of environmental samples; the recommended order of sample collection is: 

— Geochemical measurements (e.g., temperature, pH, specific conductance) 
— Volatile organic compounds (VOCs) 
— Extractable organics, petroleum hydrocarbons, aggregate organics, and oil and grease 
— Total metals 
— Dissolved metals 
— Inorganic non-metallic and physical and aggregate properties 
— Microbiological samples 
— Radionuclides 
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Collected samples that require thermal preservation must be immediately (within 15 minutes) placed in a cooler with wet ice and 
maintained at a preservation temperature of 4° Celsius (ºC). 

4.6 FIELD QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 

Field quality assurance/quality control (QA/QC) samples include equipment blanks, trip blanks, duplicates, and split samples. The 
project manager or QAPP must specify the type and frequency of QA/QC sample collection. The QA/QC sample identification 
number must, unless otherwise approved by your project manager or specified in your site-specific work plan, follow the 
company’s naming protocol as discussed in the sections below. QA/QC samples must be clearly identified on our copy of the COC 
form and in the field book. Failure to properly collect and submit required QA/QC samples can result in invalidation of an entire 
sampling event. 

Collect, preserve, transport and document split samples using the same protocols as the related samples.  

4.6.1 EQUIPMENT BLANKS 

Equipment blanks are used to document contamination attributable to using non-dedicated equipment (i.e., equipment that must 
be decontaminated after each use). Collect equipment blanks in the field at a rate of one per type of sampling equipment per day, 
unless otherwise specified. If the site-specific work plan or QAPP indicates that an equipment blank is to be collected from 
dedicated sampling equipment, collect the equipment blank in the field before sampling begins. If field decontamination of 
sampling equipment is required, prepare the equipment blanks after the equipment has been used and field-decontaminated at 
least once. Prepare equipment blanks by filling or rinsing the pre-cleaned equipment with laboratory-provided analyte-free water, 
deionized water (DI) and collecting the rinsate in the appropriate sample containers. The samples must be labeled, preserved, and 
filtered (if required) in the same manner as the environmental samples. Record the type of sampling equipment used to prepare 
the blank. Have the equipment blanks analyzed for all the analytes for which the environmental samples are being analyzed, unless 
otherwise specified. Decontamination of the equipment following equipment blank procurement is not required. If laboratory-
grade DI water is unavailable, store-grade distilled water can be used to prepare these blanks. If store-grade distilled water is used, 
be sure to record the source and lot number in the field book. Designate equipment blanks using “EB”, followed by the date, and in 
the order of equipment blanks collected that day. For example, the first equipment blank collected on July 4, 2015, would be 
designated EB070415-1.  

4.6.2 TRIP BLANKS 

Trip blanks are used to document VOC contamination attributable to shipping and field handling procedures. Trip blanks are only 
required when analyzing samples for VOCs. Trip blank(s) are prepared by the laboratory and sent to the facility along with sample 
containers. Never open trip blank sample bottles; label them in the field and return them to the laboratory in the same shipping 
container in which the trip blank sample bottles arrived at the site. Keep the trip blank sample bottles in the same shipping 
container used to ship and store VOC sample bottles during the sampling event. Unless more stringent project requirements are in 
place, submit one trip blank in each shipping container of VOC samples. To minimize the number of trip blanks needed per 
shipment, if possible, ship all of the VOC samples in the same shipping container with the trip blank. If laboratory-provided trip 
blanks are not available, DI water, or store-grade distilled water and clean, empty VOC sample bottles can be used to prepare 
additional trip blanks. If store-grade distilled water is used, be sure to record the source and lot number in the field book. Identify 
trip blanks using “TB”, followed by the date. For example, the trip blank shipped with a cooler of samples on July 4, 2015, would be 
designated TB070415-1. If a second trip blank is needed on that same day, the designation would be TB070415-2. 

4.6.3 TEMPERATURE BLANK 

Temperature blanks are used to determine if proper sample thermal preservation has been maintained by measuring the 
temperature of the sample container upon arrival at the laboratory. A temperature blank should be included in each sample cooler 
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used to ship and store the sample bottles during the sampling event. If laboratory-provided temperature blanks are not available, 
fill a clean, unpreserved sample bottle with potable, DI, or store-grade distilled water and identify the bottle as a temperature 
blank.  

4.6.4 DUPLICATES  

Duplicates are useful for measuring the variability and documenting the precision of the sampling process. Unless more stringent 
project requirements are in place, collect duplicate samples at a rate of at least 1 per 20 samples collected. Under no circumstances 
can equipment or trip blanks be used as duplicates. Sample locations where sufficient sample volume is available and where 
expected contamination is present should be selected for sample duplication.  

Collect each duplicate sample at the same time, from the same sample aliquot and in the same order as the corresponding field 
environmental sample. When collecting aqueous duplicate samples, alternately fill sample bottle sets (i.e., the actual sample bottle 
and the bottle to be used for the duplicate) with aqueous samples from the same sampling device. If the sampling device does not 
hold enough volume to fill the sample containers, fill the first container with equal portions of the sample, and pour the remaining 
sample into the next sample containers. Obtain additional sample volume and pour the first portion into the last sample container, 
and pour the remaining portions into the first containers. Continue with these steps until all containers have been filled.  

Duplicate samples will be assigned arbitrary sample ID and a false collection time so that they are not identified as duplicates by the 
laboratory (i.e., submit the samples blind to the lab). The blind duplicate sample "location designation" will be left up to the project 
manager; however, in no case will "Dup" be allowed to appear in the sample name. Have the duplicate samples analyzed for the 
same analytes as the original sample. Be sure to record the duplicate sample ID, the false time, and the actual time of collection in 
the field notebook. The duplicate should also be indicated on our carbon copy of the chain-of-custody. 

4.6.5 MATRIX SPIKE AND MATRIX SPIKE DUPLICATES  

Matrix spike and matrix spike duplicate samples, known as MS/MSD samples, are used to determine the bias (accuracy) and 
precision of a method for a specific sample matrix. Many of the company’s projects require the collection of MS/MSD samples; 
however, laboratory generated MS/MSD samples are sufficient for some projects. As required by your QAPP or site-specific work 
plan, collect MS/MSD samples at the required ratio; if the sampling ratio is not specified by your QAPP or site-specific work plan, 
collect MS/MSD samples at a rate of 1 for every 20 samples. Clearly convey the MS/MSD identity to the laboratory by adding “MS" 
or "MSD” after the sample name (e.g., MW 01MS) or in the comments section of the chain-of-custody. Under no circumstances can 
equipment or trip blanks be used as MS/MSD samples.  

4.6.6 SPLIT SAMPLES 

Split samples may be collected as a means of determining compliance or as an added measure of quality control. Unlike duplicate 
samples that measure the variability of both the sample collection and laboratory procedures, split samples measure only the 
variability between laboratories. Therefore, the laboratory samples must be subsamples of the same parent sample and every 
attempt must be made to ensure sample homogeneity. Collect aqueous split samples in the same manner as a duplicate sample. 

Collecting split samples of soil, sediment, waste, and sludge is not recommended because the homogenization necessary for a true 
split sample in these matrices is not possible and the resulting laboratory results would not be comparable.  

Spilt samples should have the same sample location designation (e.g., MW-01, SB-03 (4-6), but are differentiated from each other by 
inserting the laboratory analyzing or the agency/consultant collecting the sample after the sample location (e.g., MW-01-WSP and 
MW-01-EPA). 

4.7 CUSTODY DOCUMENTATION 
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Sample custody protocols are used to demonstrate that the samples and sample containers were handled and transferred in such a 
manner as to prevent tampering. Legal chain of custody (COC) begins when the pre-cleaned sample containers are dispatched to 
the field from the laboratory and continues through sample analysis and eventual disposal of the sample and sample containers. 
Maintaining custody requires that samples must be in the actual possession or view of a person who is authorized to handle the 
samples (e.g., sample collector, laboratory technician), secured by the same person to prevent tampering, or stored in a designated 
secure area.  

It is a good idea to limit, to the extent possible, the number of individuals who physically handle the samples. Samples must be 
placed in locked storage (e.g., locked vehicle, locked storeroom, etc.) at all times when not in the possession or view of authorized 
personnel. Do not leave samples in unoccupied motel or hotel rooms or other areas where access cannot be controlled by the 
person(s) responsible for custody without first securing samples and shipping or storage containers with tamper-indicating 
evidence tape or custody seals 

The COC form is used to trace sample possession from the time of collection to receipt at the laboratory. Although laboratories 
commonly supply their own COC form, it is recommended that the company’s COC be used to ensure that all necessary data are 
recorded. Unless more stringent project requirements are in place, submit one COC form per sample shipment. At a minimum, the 
COC needs to have a unique COC number, accompany all the samples, and include the following information: 

— Project number, name, and location 
— Sampler’s printed name(s) and signature(s) 
— Sample identification number 
— Date and time (military time) of collection 
— Sample matrix 
— Total number of containers per sample  
— Parameters requested for analysis including number of containers per analyte 
— Remarks (e.g., irreducible headspace, field filtered sample, expected concentration range, specific turn-around time requested, 

etc.) 
— Signatures of all persons involved in the chain of possession in chronological order 
— Requested turn-around-time 
— Name and location of analytical laboratory 
— Custody seal numbers 
— Shipping courier name and tracking information 
— Internal temperature of shipping container upon shipment to laboratory, as needed 
— Internal temperature of shipping container upon delivery to laboratory 
— Employee contact information 

Affix tamper-indicating evidence tape or seals to all storage and shipping container closures when transferring or shipping sample 
container kits or samples to an off-property party. Place the seal so that the closure cannot be opened without breaking the seal. 
Record the time, calendar date and signatures of responsible personnel affixing and breaking all seals for each sample container 
and shipping container. Affix new seals every time a seal is broken until continuation of evidentiary custody is no longer required. 
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FIELD STANDARD OPERATING PROCEDURE #6 

DECONTAMINATION PROCEDURE 

The decontamination procedures outlined in this standard operating procedure (SOP) are designed to ensure that all sampling 
equipment is free from the analytes that could potentially interfere with the sample results. The user is advised to read the entire 
SOP and review the site health and safety plan (HASP) before beginning any onsite activities. In accordance with the HASP, proper 
personal protective equipment (PPE) must be selected and used appropriately. 

6.1 ACRONYMS AND ABBREVIATIONS 

DI Deionized water 

DOT U.S. Department of Transportation 

EPA U.S. Environmental Protection Agency 

HASP Health and safety plan 

PPE Personal protective equipment 

QAPP Quality assurance project plan 

SOP Standard operating procedure 

6.2 MATERIALS 

— Field book 
— PPE 
— Polyethylene sheeting and/or garbage bags  
— Laboratory-grade non-phosphate detergent1  (e.g., Luminox® or Liquinox®) 
— Cleaning reagents, as needed (e.g., isopropyl alcohol, methanol, hexane, etc.) 
— Potable water 
— Deionized (DI) water 
— Containers (e.g., plastic buckets) 
— Nylon brushes 
— Aluminum foil 
— Spray bottles 
— Paper towels 
— Pressurized steam cleaner (e.g., steam jenny), as needed 
— Decontamination pad, as needed 

6.3 PRECONDITIONS AND BACKGROUND 

This SOP has been prepared as part of the company’s Environmental Quality Management Plan and is designed to provide detailed 
procedures for common field practices. Compliance with the methods presented in this document is mandatory for all field 
personnel and will ensure that the tasks are performed in a safe and consistent manner, are in accordance with federal and state 
guidance, and are technically defensible.  

                                                        
1 Not all laboratory-grade detergents are phosphate free. Be sure to verify the detergent’s phosphate content before use. 
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This SOP is written for the sole use of company employees and will be revised periodically to reflect updates to company policies, 
work practices, and the applicable state and/or federal guidance. Employees must verify that this document is the most recent 
version of the company’s SOPs. Employees are also strongly advised to review relevant state and/or federal guidance, which may 
stipulate program-specific procedures, in advance of task implementation. 

WSP requires that all personnel performing specific project assignments be appropriately qualified, including having required 
certifications or licenses, and properly trained in accordance with the requirements of their assignment, the Environmental 
Service Line’s field standard operating procedures, and the Quality Management System. 

This SOP is designed to provide the user with a general outline for decontamination and assumes the user is familiar with basic 
field procedures, such as recording field notes (SOP 1), sample shipment procedures (SOP 3), sample collection and quality 
assurance procedures (SOP 4), and investigation-derived waste management procedures (SOP 5). All decontamination references 
must be available for consultation in the field, including: 

— Company’s SOPs 
— Applicable state and federal guidelines or procedures 
— Manufacturer’s manuals 
— Project-specific work plan and HASP 
— QAPP 

6.4 GENERAL PROCEDURES 

The cleaning and decontamination procedures described below are designed to ensure that the equipment used for sample 
collection is free of analytes that could potentially alter the analytical results. These procedures are primarily targeted at reducing 
the incidence of cross-contamination (i.e., compounds of interest being transferred on the sampling equipment from one sample 
location or depth to another) and, when properly implemented, provide a methodology for obtaining high quality, representative 
results. As with all analytical sampling, the effectiveness of the cleaning procedures must be demonstrated with the collection of 
equipment blanks. The sampling procedures and equipment blank collection frequency are discussed in SOP 4.  

6.4.1 EQUIPMENT AND REAGENT SELECTION 

It is important for employees to evaluate the expected types of contamination before mobilization to a site. State programs (or the 
U.S. Environmental Protection Agency [EPA], depending on the site) may require more stringent decontamination procedures than 
those listed in this SOP, specify the types and grades of various cleaning detergents and reagents (e.g., acids and solvents), or allow 
the use of phosphate-containing detergents, such as Alconox®. Many of these reagents, such as nitric acid or pesticide-grade 
hexane, are U.S. Department of Transportation (DOT) hazardous materials and must be shipped using a ground delivery service. 
These compounds may also require specialized PPE (e.g., eye protection for concentrated acids) or have other special handling or 
disposal procedures that must be considered before arriving onsite. Decontamination equipment (e.g., spray bottles, brushes, etc.) 
should be constructed of non-reactive, non-leachable materials (e.g., metal, glass, Teflon®-coated, polyethylene, etc.) which are 
compatible with the reagents and solvents being used for decontamination. 

In specific cases, it may be necessary to steam clean the field equipment before proceeding with the decontamination steps 
presented in Section 6.5 (e.g., hollow stem augers). Generally, the company’s subcontractors are responsible for bringing or 
building a decontamination pad, if necessary, to contain the spray from a steam jenny. Decontamination pads should be 
constructed on a level, paved surface (if possible) in an area known or believed to be free of surface contamination, and should be 
of sufficient size to contain the decontamination water. Equipment that is steam cleaned should be placed on racks or saw horses 
and not on the floor of the decontamination pad. Decontamination water should be removed from the decontamination pad 
frequently to minimize the potential for leaks or overflow. 

Consult and involve the company’s compliance professionals for storage procedures and disposal requirements of solvent 
rinsate, detergent wastes, and other decontamination materials. 
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6.4.2 OTHER CONSIDERATIONS 

In preparing for decontamination, you should perform the following activities (with all observations and measurements noted in 
the field book): 

— Perform a quick reconnaissance of the site to identify a decontamination (pad) area and evaluate the accessibility to and safety 
of the location.  

— Record a description of the decontamination (pad) area. 

Survey the breathing zone around the decontamination area with the appropriate air quality meter(s), as necessary (see HASP), to 
ensure that the level of PPE is appropriate. When decontaminating equipment, it is important to find a suitable location away from 
any sources of cross-contamination that could compromise the integrity of the decontamination. As possible, position the 
decontamination area away from fuel-powered equipment, such as drill rigs or excavators, and upwind of other site activities (e.g., 
purging, sampling).  

6.5 DECONTAMINATION PROCEDURES 

The decontamination procedures are based on a nine-step process, which is tailored in the field depending on the samples to be 
collected. Decontaminate all non-dedicated equipment that contacts the sample directly, including spoons, trowels, pumps, etc., 
before and between each sample location and sampling interval. Record decontamination procedures in the field book. Disposable, 
single use items, such as bailers or tubing, do not require decontamination.  

The decontamination process includes the following four basic steps: 

1 Physical removal of debris 
2 Wash with non-phosphate detergent, such as Liquinox®, and nylon brush 
3 Potable water rinse 
4 Deionized (DI), analyte-free water rinse (distilled water can be used as a substitute) 

The first step is to remove as much soil or other debris from the sampling device as possible near the sampling area to limit the 
spread of potentially-contaminated materials into clean areas of the site.  

Cleaning and decontamination should occur at a designated area(s) (decontamination pad) on the site. If gross contamination or an 
oily film or residue is observed on the equipment, use steam jenny or wash by hand using a brush to remove the particulate matter 
or surface film. Heavy oils or grease may be removed with paper towels soaked with isopropyl alcohol. 

The physical removal is followed by a hand wash using non-phosphate detergent (mixed to the appropriate dilution in potable 
water) followed by a potable water rinse. If not using a decontamination pad, the most common set-up uses 5-gallon plastic buckets 
for washing and rinsing, although plastic garbage pails or plastic tubs can also be used. Place containers on polyethylene sheeting 
to limit spillage of the decontamination fluids.  

Be sure to scrub the equipment thoroughly with a nylon bristle brush (or similar) and allow enough submersion time for the non-
phosphate detergent to effectively clean the surfaces (a simple dunk of the equipment in the detergent solution is insufficient). If 
decontaminating submersible pumps, flush both the non-phosphate detergent wash fluid and the potable water rinse through the 
pump body itself (usually done in separate buckets) to ensure that the internal components are thoroughly cleaned. The internal 
decontamination of motorized pumps can be accomplished by pumping the non-phosphate detergent wash fluid and the potable 
water rinse through the pump. Replace the detergent solution and rinse water when it becomes oily or silty.  

Place the DI water for the rinse in a small spray bottle or pour over the equipment after the potable water rinse. Typically, this 
level of decontamination (i.e., steps 1 through 4) is sufficient.  
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Following Steps 1 through 4, additional decontamination (steps 5 through 9) may be required by the applicable federal or state 
guidelines, the project-specific work plan or the QAPP. Typically, these decontamination steps are performed when sampling for 
inorganics using non-motorized equipment. These steps include: 

5 10% nitric acid rinse  
6 DI water rinse 
7 Pesticide-grade solvent rinse (e.g., hexane or isopropyl alcohol) 
8 Air dry (solvent must evaporate) 
9 DI water rinse 

Isopropyl alcohol is the recommended solvent for organic contaminants because it is readily available (at most drug and 
department stores) and is not a DOT hazardous material. However, other solvents (e.g., hexane and methanol) may be more 
effective in removing certain contaminants, such as oils or polychlorinated biphenyls, but any waste generated using these 
solvents must be managed accordingly.  

Handle the solvents and acid with care and store unused chemicals in their original, labeled, protective containers when not in use. 
It is a good idea to transfer small quantities of each solution into labeled, laboratory-grade spray bottles, which offer a convenient 
and controllable way to rinse the equipment. The equipment can then be rinsed over a 5-gallon plastic bucket or other suitable 
container placed on plastic sheeting as with the first part of the cleaning process. Nitric acid rinses must be used only on non-
carbon steel sampling devices. Do not spray acid into pumps.  

6.6 HANDLING DECONTAMINATED EQUIPMENT 

Handle any decontaminated equipment using clean gloves to prevent re-contamination. Place the equipment away (preferably 
upwind) from the decontamination area once the process has been completed on clean plastic sheeting to allow it to air-dry. Once 
the equipment is dry, protect it from re-contamination by securely wrapping and sealing with aluminum foil (shiny side out) or 
clean, disposable plastic bags. Plastic bags may be wrapped directly around wet or dry equipment except when the expected 
contaminants include volatile and extractable organics; under those circumstances, allow the equipment to completely dry or wrap 
it in aluminum foil.  

All sampling equipment must be decontaminated at the end of the investigation (i.e., prior to departure from the site). Label each 
piece of equipment with the date of decontamination, the initials of personnel performing the decontamination, and the type of 
decontamination solution(s) used. Containerize all solvent rinsate, detergent wastes, and other disposable decontamination 
materials in DOT-compliant containers in accordance with SOP 5 or the project-specific work plan. Dispose of all wastes in 
conformance with the project-specific work plan and applicable regulations. 

 

 



 

 

 

FIELD STANDARD OPERATING PROCEDURE #7 

WATER QUALITY MONITORING EQUIPMENT PROCEDURE 

The procedures outlined in this Standard Operating Procedure (SOP) are designed to ensure that water quality monitoring 
equipment is calibrated and used properly. Specifically, this SOP addresses the short-term or discrete-measurement use of portable 
water quality monitoring equipment for the collection of physical, chemical, or biological field measurements. Common field 
parameters include temperature, pH, specific conductance (SC), turbidity, oxidation-reduction potential (ORP), and dissolved 
oxygen (DO). The user is advised to read the entire SOP and review the site health and safety plan (HASP) before beginning any 
onsite activities. In accordance with the HASP, proper personal protective equipment (PPE) must be selected and used 
appropriately. 

7.1 ACRONYMS AND ABBREVIATIONS 

DI Deionized water 

DO Dissolved oxygen 

°F Degrees Fahrenheit 

HASP Health and safety plan 

IDW Investigation derived waste 

mg/l Milligrams per liter 

mV Millivolts 

NTU Nephelometric turbidity units 

ORP Oxidation-reduction potential 

PPE Personal protective equipment 

QAPP Quality assurance project plan 

SC Specific conductance 

SDS Safety Data Sheets 

SOP Standard operating procedure 

SU Standard units 

µS/cm Microsiemens per centimeter 

(mS/cm) Millisiemens per centimeter 

7.2 MATERIALS 

— Field book 
— PPE 
— Water quality meter 
— Display/logger 
— Communication cables 
— Calibration cup or beaker 
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— Standard solutions, as appropriate 
— Deionized water (DI) or distilled water 
— Decontamination supplies 

7.3 PRECONDITIONS AND BACKGROUND 

This SOP has been prepared as part of the company’s Environmental Quality Management Plan and is designed to provide detailed 
procedures for common field practices. Compliance with the methods presented in this document is mandatory for all field 
personnel and will ensure that the tasks are performed in a safe and consistent manner, are in accordance with federal and state 
guidance, and are technically defensible.  

This SOP is written for the sole use of company employees and will be revised periodically to reflect updates to company policies, 
work practices, and the applicable state and/or federal guidance. Employees must verify that this document is the most recent 
version of the company SOPs. Employees are also strongly advised to review relevant state and/or federal guidance, which may 
stipulate program-specific procedures, in advance of task implementation. 

WSP requires that all personnel performing specific project assignments be appropriately qualified, including having required 
certifications or licenses, and properly trained in accordance with the requirements of their assignment, the Environmental 
Service Line’s field standard operating procedures, and the Quality Management System. 

This SOP is designed to provide the user with a general outline for preparing water quality monitoring equipment for use and 
assumes the user is familiar with basic field procedures, such as recording field notes (SOP 1), investigation derived waste (IDW) 
management procedures (SOP 5), equipment decontamination (SOP 6), groundwater sampling (SOP 11), and surface water sampling 
(SOP 12). This SOP does not cover the selection of water quality monitoring equipment, nor does it cover water quality monitoring 
equipment-specific instructions. These topics require a significant amount of planning and are more appropriately addressed in a 
project-specific work plan. Be sure to review the project-specific work plan or Quality Assurance Project Plan (QAPP) and any 
applicable state and federal guidelines or calibration procedures. The sampler should be familiar with the use and calibration of all 
sampling and monitoring equipment. All sampling references must be available for consultation in the field, including: 

— Company’s SOPs 
— Applicable state and federal guidelines or sampling procedures 
— Manufacturer’s manuals 
— Project-specific work plan, HASP, and QAPP 

7.4 GENERAL EQUIPMENT HANDLING AND MANAGEMENT PROCEDURES 

Multi-parameter water quality meters are typically bundled in a single housing unit known as a sonde. These types of units offer a 
single, convenient device that is capable of measuring most or all of the parameters monitored during a typical sampling event. 
Individual parameter water quality meters are available and, in some cases, offer a higher degree of accuracy, although the 
difficulty in deploying multiple meters for most tasks relegates them to specialty use.  

Field personnel must consult their assigned company compliance professionals for assistance in proper use, storage, and disposal of all 
calibration standard solutions.  

The manufacturer’s recommendations and instructions vary from one instrument to the next; however, all types of water quality 
monitoring equipment share common handling and management procedures designed to ensure the integrity of the 
measurements collected. Based on these procedures, the user should: 

— Transport the water quality monitoring equipment in a padded case that is designed to protect the equipment; airtight cases 
need to be vented if using sensors that have flexible or semi-permeable membranes.  

— Follow the manufacturer’s instructions for assembly, operation, calibration, and maintenance specific to your equipment. The 
manufacturer’s instructions should be followed explicitly in order to obtain accurate results. 
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— Keep either the sensor guard or transportation/calibration cup installed to avoid damaging the sensors. Some sensors require 
a small amount of water in the transportation/calibration cup; follow the manufacturer’s recommendations.  

— Ensure that all equipment is in proper working condition, and that batteries are properly charged before using the equipment 
for field testing measurements. 

— Protect instruments that are sensitive to static electricity.  
— Record manufacturer name and model number for each instrument used in the field book. 
— Calibrate the instrument in the field, as close to the time of use as possible, and repeat at the frequency suggested by the 

manufacturer. 
— Protect the instrument from direct sunlight, precipitation, and extremely hot or cold temperatures.  
— Store cables only after they are clean, dry, and neatly coiled – do not bend or crimp cables.  
— Attach any provided storage caps. Protect cables from abrasion or unnecessary tension when in use.  
— Unless otherwise instructed by the manufacturer, decontaminate water quality monitoring equipment using a non-phosphate 

detergent solution with a small, nonabrasive brush, cotton swab or cloth, followed by a thorough DI water rinse. 

7.5 CALIBRATION PROCEDURES 

Water quality monitoring equipment must be inspected and the sensors calibrated before use. Calibration frequency is dependent 
upon project specifications, instrument performance, and manufacturer’s recommendations; repeat the calibration procedures as 
directed. Consult the manufacturer’s guidelines before beginning the calibration process and contact the manufacturer’s technical 
support if problems or questions arise. 

Conduct the following procedures to ensure proper testing and calibration and record observations in the field book: 

— Inspect the sensors to be sure that they are clean, installed properly and are not damaged before calibrating and using a water 
quality monitoring equipment in the field. 

— Complete field calibration in an area sheltered from wind, dust, and temperature/sunlight fluctuations such as inside a room 
or vehicle in which the ambient temperature of the standards is maintained at a temperature >40 degrees Fahrenheit (°F) and < 
100°F, unless otherwise specified by the manufacturer.  

— Use standard calibration solutions in accordance with the project-specific work plan or QAPP. Do not mix or dilute standards in 
the field. Allow water quality monitoring equipment to warm up for at least 10 minutes after being powered on, or for the 
specified time period recommended by the manufacturer.  

— Record the brand, concentration, lot numbers and expiration dates of standard solutions in the field book.  
— Handle standard solutions in a manner that prevents their dilution or contamination. Do not use expired standard solutions. 

Do not reuse standard solutions or pour solutions back into the bottle; ensure that proper chain-of-custody has been followed 
for standard solutions stored at a site. 

— Ensure that the water quality monitoring equipment has been set to display or record the appropriate measurement unit, as 
available.  

— Unless otherwise instructed by the manufacturer, use the calibration cup that comes with the instrument for calibration.  
— Use the recommended volume of standard solution when filling the calibration cup (e.g., the standard solution must cover the 

temperature sensor, as most sensors require temperature compensation).  
— Be careful not to over tighten the calibration cup; many calibration cups have vents that allow their equilibration with ambient 

pressure.  
— Rinse sensors thoroughly three times with DI water after use of each standard solution, followed by three rinses with the next 

standard solution to be used.  
— Wait for readings to stabilize (approximately 30 seconds under normal conditions) before adjusting and saving the calibration 

point. 
— In case of a calibration error, troubleshoot the potential causes (e.g., fluid level or air bubbles in the sensor). Repeat the 

calibration procedure after mitigating the issue.  Record calibration end points and readings in the field book. 
— Document the time, date, and calibration status for each instrument. 
— If calibration fails to meet criteria, follow the manufacturer’s instructions for corrective action to adjust instrument 

performance and note any indication of a substandard calibration. 
— If the instrument does not start up, meet the requirements above, or calibrate properly, the instrument should not be used. 
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7.5.1 SPECIFIC CONDUCTANCE 

Specific conductance, or, more commonly the conductivity, measures the ability of water to conduct an electric current. It is 

generally reported in either microsiemens per centimeter (μS/cm) or millisiemens per centimeter (mS/cm); be sure to note the 

units used in the field note book. Natural waters, including groundwater, commonly exhibit SC below 1 μS/cm. Elevated SC 

measurements (i.e., greater than 500 μS/cm) are a proxy for the amount of dissolved solids, which may be indicative of inadequate 

well development, grout contamination (or an inadequate grout seal), or contamination. 

When calibrating water quality monitoring equipment for SC: 

If not specified in the project-specific work plan, choose a SC standard solution recommended by the instrument manufacturer; 
otherwise, select a standard that is similar to the anticipated conductivity of the water being sampled. 

The presence of air bubbles in conductivity electrodes will cause erroneous readings and incorrect calibration. Transmission lines, 
alternating-current electrical outlets and radio-frequency noise sources may cause interference; check with the instrument 
manufacturer’s specifications for troubleshooting procedures. 

7.5.2 DISSOLVED OXYGEN  

Dissolved oxygen measurements are used to assess the water quality with respect to certain metals (the amount of oxygen can 
control the valence state of metals) and, more typically, biological activity. Concentrations of DO in groundwater under ambient 
conditions generally range from 1 to 4 milligrams per liter (mg/l). Erratic or elevated (greater than 4 mg/l) DO readings may 
indicate equipment maintenance issues, such as a fouled sonde, torn membrane, or a sensor out of calibration range; or 
inappropriate monitoring procedures that are causing excessive agitation and aeration of the water column. The meters are 
sensitive to atmospheric interference: ex situ measurements (i.e., those measured outside of the well itself) should only be collected 
using a flow-through cell.  

Dissolved oxygen meters vary widely in their sensitivity. Select the type of DO sensor (i.e., the polarographic [or Clark cell] sensor 
or the luminescent [optical] sensor) that is most appropriate for the scope of work detailed in the project-specific work plan. The 
guidance below is for the more common polarographic sensor; consult the manufacturer’s guidance for maintenance and 
calibration procedures specific to optical DO meters. 

— Check the DO membrane for bubbles, wrinkles or tears. If necessary, install a new membrane and replace worn or stretched O-
rings. Manufacturer guidance generally specifies membrane replacement should be completed at least 3 to 4 hours before use  

— Most manufacturers recommend that the sensor be allowed to equilibrate to the temperature of the water-vapor-saturated air 
for at least 15 minutes before calibration  

— Fill the calibration cup with less than 1/8 inch of water, or as recommended by the manufacturer 
— Remove any water droplets from the sensor without wiping the membrane. Water droplets on the sensor can cause a 

temperature compensation error in the DO calibration  
— Do not submerge or wet the sensor when loosely attaching the calibration cup. 
— Enter the barometric pressure and wait for readings to stabilize before adjusting and saving the calibration point. 

7.5.3 PH 

The effective concentration (or activity) of hydrogen ions on a numerical scale known as pH, which is expressed as the negative 
base-10 logarithm of the hydrogen-ion activity in moles per liter. Natural (uncontaminated) waters typically exhibit a pH ranging 
from 5 to 9 Standard Units (SU). Deviation of pH from background may indicate the presence of groundwater contamination or well 
construction problems.  

Typically, a two-point calibration is used for pH (i.e., a zero-point and span calibration[s]): 
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— If not specified in the project-specific work plan, select a 7 SU buffer (zero-point) plus a second pH buffer (4 SU or 10 SU) that 
brackets the range of expected pH.  

— If applicable, calibrate the conductivity and DO sensors before calibrating the pH sensor. This helps prevent cross-
contamination of the conductivity sensor from pH buffer solutions (pH buffers have much higher conductivities than most 
environmental waters).  

— Allow time for the pH and temperature sensors to equilibrate to the temperature of the buffer and stabilize before adjusting 
and saving the calibration point. Record the temperature reading and use the chart provided by the buffer manufacturer to 
determine the true pH of the buffer at that temperature and adjust the calibration reading to that value. 

— Repeat the calibration process with the second buffer. 

7.5.4 OXIDATION-REDUCTION POTENTIAL 

Oxidation-reduction potential is a numerical index of the intensity of the oxidizing or reducing conditions within an aqueous 
solution. Oxidizing conditions are indicated by positive potentials and reducing conditions are indicated by negative potentials. 
These values are frequently used when evaluating the biodegradation capacity of a system. The ORP of natural (uncontaminated) 
waters typically ranges from +500 to -100 millivolts (mV). The meters for ORP, like those for DO, are sensitive to atmospheric 
interference and must be measured using a flow-through cell.  Avoid touching the sensors during calibration and measurement as 
calibration can be affected by static electricity.  

A one-point calibration, at a known temperature, is used to calibrate the ORP sensor:  

— Fill the calibration cup with enough standard solution (i.e., ZoBell’s solution) to completely cover the temperature and ORP 
sensors. 

— Allow time for the ORP and temperature sensors to equilibrate to the temperature of the buffer and stabilize before adjusting 
and saving the calibration point. Record the temperature reading and use the chart provided by the manufacturer to 
determine the true ORP of the solution at that temperature and adjust the calibration reading to that value. 

7.5.5 TURBIDITY  

Turbidity is the presence of suspended mineral and organic particles in a water sample. Turbid water may indicate inadequate well 
construction, development or improper sampling procedures, such as purging at an excessive rate that exceeds the well yield. 
Purging and sampling in a manner that minimizes turbidity is particularly important when analyzing for total metals and other 
hydrophobic compounds, such as polychlorinated biphenyls, which may exhibit artificially elevated concentrations in high-
turbidity samples due to their adsorption to colloidal material. Generally, the turbidity of in situ groundwater is very low (at or 
below 10 nephelometric turbidity units, NTUs); however, some groundwater zones may have natural turbidity higher than 10 
NTUs. 

Standard turbidity solutions are not necessarily interchangeable. Serious calibration errors can result from using inappropriate 
standards. Use only those standard turbidity solutions that are prescribed for the sensor by the instrument manufacturer. 

Turbidity consists of a zero-point calibration and a span calibration(s): 

— Fill the calibration cup to the reference line with DI or a zero-point standard. 
— Allow time for the turbidity sensors to stabilize before adjusting and saving the calibration point. Record the temperature and 

use the chart provided by the buffer manufacturer to determine the true turbidity of the buffer and adjust the calibration 
reading to that value. 

— Repeat the calibration process with the standard span calibration standard(s). 

7.6 EQUIPMENT USE PROCEDURES 

The monitoring equipment is ready to use once the calibration has been completed. The specific use of the device will be dictated 
by the project-specific work plan or QAPP; however, all projects should follow these general procedures during use:  
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— Ensure that instrument is warmed up and the measured value(s) on the water quality monitoring equipment are equilibrated 
(i.e., readings are representative of the solution, not ambient air) before recording in the field book. 

— Biological growth or debris in the water can foul sensors; as possible, avoid inserting the sonde in areas that will result in 
having to stop and clean algae, sediment, or debris from the sensors (e.g., do not place on bottom of a well or streambed).  

— If continuous monitoring is required, follow the manufacturer’s instructions for performing continuous data logging events.  
— Charge instrument batteries per the manufacturer’s instructions, as necessary. 

For flow through cells: 

— Inspect the integrity of the flow-through cell and O-rings. 
— Connect the discharge tubing to the bottom of the flow-through cell using properly-sized tubing and fittings. Connect the 

effluent tubing to the top of the flow-through cell and secure the end of the tubing into the designated groundwater purge 
container. 

— Shield the flow-through cell from direct sunlight to minimize changes in the temperature. 
— Do not record any measurements until all the air from the flow-through cell and the effluent tubing has been displaced and the 

sensors have equilibrated. The presence of air bubbles in the flow-through cell will result in highly biased readings.  
— Do not collect samples for laboratory analysis from the groundwater in the flow-through cell.  

7.7 CLOSING NOTES 

Once field activities are complete, secure the site in accordance with the project-specific work plan. Decontaminate all equipment 
prior to departure and properly manage all PPE and IDW in conformance with applicable regulations. 
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FIELD STANDARD OPERATING PROCEDURE #11 

GROUNDWATER SAMPLING PROCEDURE 

Groundwater sampling procedures outlined in this Standard Operating Procedure (SOP) are designed to ensure that collected 
samples are representative of current site conditions. These procedures can be applied to permanently or temporarily-installed 
monitoring wells, direct-push sample points, water supply wells with installed plumbing, extraction wells for remedial 
groundwater treatment systems, and excavations where groundwater is present. The user is advised to read the entire SOP and 
review the site health and safety plan (HASP) before beginning any onsite activities. In accordance with the HASP, proper personal 
protective equipment (PPE) must be selected and used appropriately. 

11.1 ACRONYMS AND ABBREVIATIONS 

ID Inside diameter 

DI Deionized 

DNAPL Dense non-aqueous phase liquid 

DO Dissolved oxygen 

DTW Depth-to-water 

HASP Health and safety plan 

IDW Investigation-derived waste 

L/min Liters per minute 

LNAPL Light non-aqueous phase liquid 

mg/l Milligrams per liter 

mV Millivolts 

NAPL Non-aqueous phase liquid 

NTU Nephelometric turbidity unit 

ORP Oxygen reduction potential 

PID Photoionization detector 

PPE Personal protective equipment 

QAPP Quality assurance project plan 

SOP Standard operating procedure 

SU Standard units 

TD Total depth 

TOC Top-of-casing 

VOCs Volatile organic compounds 
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11.2 MATERIALS 

— Materials 
— Field book 
— PPE 
— Air quality monitoring equipment (e.g., photoionization detector [PID]), as needed 
— Electronic water level indicator or interface probe 
— Water quality meter(s) with calibration reagents and standards, as needed 
— Field test kits, as needed 
— Adjustable wrench or manhole wrench, as needed 
— Well key(s), as needed 
— Pocket knife or scissors 
— Power supply, as needed 
— Sample bottles, labels, indelible markers, and clear tape 
— Distilled (DI) water 
— Container(s) for water storage (e.g., bucket, drum) 
— Pump or bailers, tubing, and associated lanyard materials 
— Filters, as needed 
— Decontamination supplies 

11.3 PRECONDITIONS AND BACKGROUND 

This SOP has been prepared as part of the company’s Environmental Quality Management Plan and is designed to provide detailed 
procedures for common field practices. Compliance with the methods presented in this document is mandatory for all field 
personnel and will ensure that the tasks are performed in a safe and consistent manner, are in accordance with federal and state 
guidance, and are technically defensible.  

This SOP is written for the sole use of company employees and will be revised periodically to reflect updates to WSP policies, work 
practices, and the applicable state and/or federal guidance. Employees must verify that this document is the most recent version of 
the company SOPs. WSP employees are also strongly advised to review relevant state and/or federal guidance, which may stipulate 
program-specific procedures, in advance of task implementation. 

WSP requires that all personnel performing specific project assignments be appropriately qualified, including having required 
certifications or licenses, and properly trained in accordance with the requirements of their assignment, the Environmental 
Service Line’s field standard operating procedures, and the Quality Management System. 

This SOP is designed to provide the user with a general outline for conducting groundwater sampling and assumes the user is 
familiar with basic field procedures, such as recording field notes (SOP 1), utility location (SOP 2), sample shipment procedures (SOP 
3), sample collection and quality assurance procedures (SOP 4), investigation derived waste (IDW) management procedures (SOP 5), 
equipment decontamination (SOP 6), and use and calibration of all sampling and monitoring equipment (SOPs 7 and 8). This SOP 
does not cover investigation planning, nor does it cover the analysis of the analytical results. These topics are more appropriately 
addressed in a project-specific work plan. Before groundwater sampling, be sure to review the project-specific work plan or quality 
assurance project plan (QAPP) and any applicable state and federal guidelines or sampling procedures. All sampling and monitoring 
references must be available for consultation in the field, including: 

— Company SOPs 
— Applicable state and federal guidelines or sampling procedures 
— Manufacturer’s manuals 
— Project-specific work plan and HASP 
— QAPP 

11.4 GENERAL PROCEDURES 
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Although the techniques used to sample groundwater are varied, most sampling events can be broken down into a three-step 
sequence: 

1 Gauging: The measurement of the water column height (i.e., total well depth less depth-to-water) within the well. 
2 Purging: The removal of stagnant water from the well bore to ensure that samples collected are representative of groundwater 

conditions in the water-bearing zone surrounding the well. 
3 Sample Collection: After purging, the collection of aliquots of groundwater in method-specific, preserved (as needed) 

containers. 

The procedures and equipment that are used to accomplish these steps are project-specific and should be discussed by the project 
team before arriving onsite. All types of groundwater sampling, however, regardless of the equipment used, share common 
handling and management procedures that are designed to ensure the integrity of the samples collected. These procedures include: 

— The use of new, disposable, decontaminated, or dedicated sampling equipment 
— The use and rotation of the appropriate PPE 
— Selection of a suitable sampling location and staging area 

Wear a clean pair of new, disposable gloves each time a different sample is collected and don the gloves immediately prior to 
collection. This limits the possibility of cross-contamination from accidental contact with gloves soiled during collection of the 
previous sample. The gloves must not come in contact with the medium being sampled and must be changed any time during 
sample collection when their cleanliness is compromised. In no case should gloved hands be used as a sampling device: always 
use the appropriate sampler to move the sample from the sampling device to the laboratory-supplied containers. 

11.4.1 EQUIPMENT SELECTION 

Collect all samples using either new, disposable equipment or properly decontaminated sampling equipment. Groundwater purging 
and sampling equipment should be selected based on the analytical requirements of the project and the project specific conditions 
(e.g., well diameter, depth to water, dissolved constituents, etc.) likely to be encountered. The equipment should be constructed of 
non-reactive, non-leachable materials (e.g., stainless steel, Teflon®, Teflon®-coated steel, polyethylene, polypropylene, etc.) which 
are compatible with the chemical constituents at the site. Note that project or regulatory guidance may limit the type of equipment 
for groundwater sampling. When choosing groundwater purging and sampling equipment, give consideration to: 

— the diameter and depth of the well 
— the depth to groundwater 
— the volume of water to be withdrawn 
— the sampling and purging technique  
— the volume of sample required 
— the analytes of interest 

Select the decontamination procedures based on the types of sampling to be performed and media encountered; decontamination 
may require multiple steps or differing cleaning methods (see SOP 6 for decontamination procedures). In no case should disposable, 
single use materials be used to collect more than one sample. 

11.4.2 PRE-SAMPLING CONSIDERATIONS 

In preparing for sampling, you should perform the following activities (with all observations and measurements noted in the field 
book and on the project-specific groundwater monitoring log, if appropriate): 

— Perform a quick reconnaissance of the site to identify sampling locations and evaluate the accessibility to the sampling 
location.  

— Record the approximate ambient air temperature, precipitation, wind (direction and speed), tide, and other field conditions. In 
addition, any site-specific conditions or situations that could potentially affect the samples at the sample locations should be 
recorded.  
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— Record sampling locations with respect to approximate distance to and direction from at least one permanent feature. 
— Survey the breathing zone around the sampling location with the appropriate air quality meter(s), as necessary (see HASP), to 

ensure that the level of PPE is appropriate.  
— As appropriate, install the pump, tubing, or passive sampler to the depth prescribed in the project-specific work plan or QAPP.  
— Containerize and/or manage purge water in accordance with the project-specific work plan. 

When sampling groundwater, it is important to find a suitable sampling location away from any sources of cross-contamination 
that could compromise the integrity of the samples. Consider the following: 

— Position the sample collection area away from fuel-powered equipment, such as drill rigs or excavators, and upwind of other 
site activities (e.g., purging, sampling, decontamination) that could influence the sample. This is particularly important when 
screening samples in the field for volatile organic compounds with a PID, but should not be limited to the active sample 
collection.  

— Establish a secure sample staging area in an uncontaminated area of the site. 

11.5 GAUGING PROCEDURES 

All wells should be opened to the atmosphere in advance of sampling to allow any pressure differentials, which could artificially 
raise or depress the water column in the well, to dissipate.  The wells should be inspected to ensure that the protective casing is 
intact and has not been damaged. Remove the well covers and all standing water around the top of the well casing (for flush 
mounted-protective covers), as necessary, before opening the inner well cap or plug. Unlock and carefully remove well cap and 
allow the well to stand undisturbed for a minimum of 15 minutes before conducting any down-hole testing or measurements. If 
required by the HASP, survey the open well casing and the breathing zone around the wellhead with a PID to ensure that the level 
of PPE is appropriate. 

11.5.1 GROUNDWATER LEVEL AND TOTAL DEPTH MEASUREMENT PROCEDURES 

Depth to water (DTW) and total depth (TD) measurements are typically collected prior to sampling and are used to determine the 
volume water to be purged from the well (if using techniques other than no-purge or low flow sampling). The DTW measurements 
are also used after the sampling event is completed to establish the groundwater elevation, flow direction, and gradient. Unless 
otherwise directed, do not place any objects inside the casing of private water wells; accordingly, DTW and TD measurements 
should not be collected at private water wells. TD measurements are not required for low-flow and no-purge sampling applications 
and should not be measured before sampling the well.  

Water level measurements must be collected within the shortest interval possible from all selected existing wells to be gauged 
during the event before beginning any purge and sampling procedures at the site. This will ensure a nearly instantaneous snapshot 
of the water levels before the formations are disturbed by pumping or acted upon by other outside influences, such as tides, 
precipitation, barometric pressure, river stage, or intermittent pumping of production, irrigation, or supply wells.  

— Record the following observations and measurements in the field book: 
— Measure the casing inside diameter (ID) and record in inches  
— Measure the DTW with an electronic water level indicator (or an interface meter, if non-aqueous phase liquid [NAPL] is 

potentially present – see procedures below) from the top-of-casing (TOC) at the surveyor's mark, if present, and record the 
depth (to the nearest 0.01 foot) in feet below TOC 

— If no mark is present, measure from the north side of the casing and mark the measuring point with a knife, metal file (if the 
inner casing is metal) or indelible marker for future reference 

— Measure the TD from TOC at the surveyor's mark or north side of the casing, as appropriate.  

Because of tape buoyancy and weight effects encountered in deep wells with long water columns, it may be difficult to determine 
the TD of the well with an electronic water level indicator; sediment in the bottom of the well can also make it difficult to 
determine TD. Care must be taken and proper equipment selection must be used in these situations to ensure accurate 
measurements. Multiple TD measurements in silt-laden wells can provide a more precise assessment of the bottom depth. 
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11.5.2 GAUGING WELLS WITH NON-AQUEOUS PHASE LIQUID 

If NAPL is potentially present at the site, the DTW and NAPL thickness measurements are collected using an interface meter 
capable of distinguishing between the NAPL and the groundwater, or a weighted tape coated with the appropriate reactive 
indicator paste for the suspected NAPL. Measuring NAPL thicknesses must be done with care to avoid agitating the liquids and 
generating an emulsion. This is particularly the case for light NAPL (LNAPL; those having a density less than water), which are 
typically viscous oils that cling to the probe. Oil coating the probe can result in thickness measurements that are biased high (i.e., 
overestimate the thickness of the NAPL).  

Conduct the following procedures to ensure an accurate measurement of the NAPL thickness: 

— For LNAPL, slowly lower the electronic interface probe in the well casing until the electronic tone indicates the probe is at the 
top of the LNAPL layer; measure the depth below the TOC to the nearest 0.01 foot. 

— To gauge the NAPL thickness, advance the probe slowly through the layer until the electronic tone indicates top of the water 
column and then slowly bring the probe back up to the bottom of the LNAPL. Repeat this process several times to ensure an 
accurate measurement of the bottom of the LNAPL layer (which can include bubbles and an emulsion layer). 

— For dense NAPL (DNAPL), advance the probe through the water column until the tone indicates the top of the DNAPL layer; 
record the depth below TOC. 

— To gauge the DNAPL thickness, advance the probe through the layer to the bottom of the well. 

11.6 GROUNDWATER PURGING PROCEDURES 

Purging is a process whereby potentially stagnant water is removed allowing the collection of samples that are representative of 
groundwater conditions in the water-bearing zone. The water in a well bore that has not been purged may be different than the 
surrounding formation due to a number of factors, such as exposure to ambient air. There are a number of purging methods and 
several no-purge methods that may be used, depending on specific conditions encountered (e.g., DTW, hydraulic conductivity of 
the formation, etc.) and the sampling requirements. Several purge/no purge options are described below. 

— Multiple Volume Purge: Traditional well purging technique that relies on the withdrawal of the volume of the well bore and 
the surrounding filter pack (if present); typically three to five well volumes are removed using pumps or bailers. This 
methodology relies on equipment that is easy to obtain and use and is generally accepted in most states as an appropriate 
purging method.  

— Temporary Well Purge: A variation of the multiple volume purge technique that typically uses inertia lift pumps, peristaltic 
pumps, or bailers to remove water from a temporary well or discrete groundwater sampler. This is a less stringent technique 
that is typically done to minimize the turbidity of the samples, which can be high due to the lack of a well filter pack.  

— Private Water Well or In-Place Plumbing Purge: A variation on the multiple volume purge technique whereby a tap or 
faucet is opened on a fixed water supply pipe and is allowed to remain open until the potentially stagnant water within the 
well casing and other components of the system (e.g., fixed piping, pressure tanks, etc.) has been removed and groundwater 
representative of the water-bearing zone is discharged at the tap.   

— Low-Flow (Minimal Drawdown/Low Stress) Purge (and Sampling): A modified purging technique that establishes an 
isolated, discrete, horizontal flow zone directly adjacent to the pump intake; this method requires the pump to be placed 
within a screened-interval or open borehole. Pumping rates are typically 0.1 to 0.5 liters per minute (L/min) or less to 
minimize the stress on the surrounding formation and reduce the geochemical alteration of the groundwater caused by 
pumping.  

— No-Purge/Passive Sampling Techniques: These techniques use specialized equipment, such as permeable diffusion bags or 
trap samplers, to sample the undisturbed water column within a screened interval or open borehole. This methodology 
assumes that the water in the well is representative of the surrounding formation. Depending on the sampling device used, this 
approach is well suited for some VOCs, metals, and hydrophobic compounds.  



SOP 11 – Groundwater Sampling Procedure 
Revised: March 8, 2016 

Page 6 
 

11.6.1 CALCULATING ONE PURGE VOLUME 

For multiple volume purging techniques, a minimum of three well volumes of water must be removed before sample collection. 
The actual amount of water removed may be greater than the three volumes, depending on geochemical parameter stabilization 
(the field measurement of these parameters is discussed below).  

Calculate the volume of water in a well or boring using the following equation: 

Volume (gallons) = (TD – DTW) x ID2 x 0.041 

Alternately, the volume of water in a well or boring may also be calculated by multiplying the water column height by the gallons 
per foot of water for the appropriate well or boring diameter: 

ID GALLONS PER FOOT OF WATER GALLONS PER THREE WATER COLUMNS 

1-inch 0.04 0.12 

2-inch 0.16 0.48 

3-inch 0.37 1.11 

4-inch 0.65 1.98 

 

Calculate the total volume of the pump, associated tubing and container for in situ measurements (flow-through cell), using the 
following equation: 

Volume (in gallons) = P + ((0.0041)*D2*L) + fc 

where: 

 P = volume of pump (gallons)  

 D = tubing diameter (inches) 

 L = length of tubing (feet) 

 fc = volume of flow-through cell (gallons) 

11.6.2 MULTIPLE VOLUME PURGE PROCEDURES 

Begin purging at a rate that will not cause excessive turbulence and drawdown in the well; commonly less than 1 gallon per minute 
for a typical 2-inch diameter monitoring well. The objective is to remove the stagnant water in the casing and surrounding filter 
pack or open borehole allowing water from the surrounding water-bearing zone to enter the well for sampling with as little 
disturbance as possible. Excessive pump rates or well dewatering can result in higher turbidity, potential volatilization, and/or 
geochemical alteration of dissolved parameters. If drawdown is observed on initiation of pumping, reduce the pump speed and 
attempt to match the drawdown of the well. Once drawdown is stabilized, measure the flow rate with a calibrated container and 
stopwatch. 

Collect stabilization parameters at a minimum frequency of once for every well volume of water removed during the purge process. 
Record the measurements in the field book along with any other pertinent details, such as the visual quality of the water (e.g., 
color, odor, and presence of suspended particulates) and the measured withdrawal rate, as possible. After the minimum purge 
volume has been removed, review the geochemical measurements to ensure that readings have stabilized. Stabilization occurs 
when at least three consecutive measurements are within the following tolerances: 
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TRADITIONAL PURGE STABILIZATION PARAMETERS 

pH ± 0.1 standard units (SU) 

Specific Conductance ± 3% 

Temperature ± 3% 

Dissolved Oxygen (DO) ± 0.2 milligrams per liter (mg/l) or 10% (flow-through cell only) 

Tubidity ± 10% for values greater than 10 nephelometric turbidity units 
(NTU) 

Oxygen Reduction Potential (ORP) ± 10 millivolts (mV; flow-through cell only) 

 

If the parameters have not stabilized within five well volumes and your water meter is operating properly, consult your project 
manager to decide whether or not to collect a sample or to continue purging. 

For wells with extremely slow recharge, purging may ultimately dewater the well before the minimum purge can be completed. If 
the well or borehole is purged dry before removing three well volumes, allow the well or boring to recharge to a level of 
approximately 90% of the static pre-purge water elevation and proceed immediately to sample collection. If recovery exceeds 2 
hours, sample as soon as sufficient sample volume is available, in accordance with applicable regulations.  

11.6.3 LOW-FLOW PURGE PROCEDURES 

Low flow purging and sampling is used to obtain representative groundwater samples without removing all of the water within the 
well. The protocol uses low pumping rates (i.e., less than 0.5 L/min) to establish an isolated zone around the inlet of the pump 
where flow is horizontal (i.e., from the water bearing zone) rather than from the stagnant water in the well casing above and below 
the pump. Selection of an appropriate pump is critical to establishing the flow zone. A pump must be selected that is suited for low 
pumping rates and is appropriate for the analytical samples; bailers are not appropriate.  

Slowly lower the pump and tubing into the water column to avoid agitating the water column; use of a lanyard is recommended. 
Once the specified sampling depth is reached, secure the pump and tubing at the wellhead; the depth must be noted in the field 
book. Avoid contacting the bottom of the well by using pre-cut tubing at the appropriate length or by lowering the pump 
simultaneously with an electronic water level indicator. Once the pump has been inserted and secured, allow the water levels to 
return to static conditions before initiating the purge.   

The discharge tubing must be connected to an in-line flow-through cell equipped with a multi-parameter real-time water quality 
meter. The flow-through cell minimizes the exposure of the groundwater to ambient air which has a substantial effect on dissolved 
oxygen and ORP measurements.  

Start the pump and maintain a steady flow rate that results in a stabilized water level (less than 0.3 feet of drawdown). If needed, 
reduce the pumping rate to the minimum capabilities of the pump. Record each adjustment made to the pumping rate and the 
water level measured immediately after each adjustment. Purging should not exceed 0.5 L/min. 

During purging, monitor and record geochemical parameters at 30 seconds to 5 minute intervals (depending on the hydraulic 
conductivity of the aquifer, diameter of the well, and pumping rate). Stabilization occurs once the following criteria have been met 
over three successive measurements made at least three minutes apart: 
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LOW-FLOW PURGE STABILIZATION PARAMETERS 

Water Level Drawdown <0.3 feet 

pH ± 0.1 SU 

Specific Conductance ± 3% 

Temperature ± 3% 

DO ± 0.2 mg/l or 10% (flow-through cell only) 

Turbidity ± 10% for values greater than 10 NTU 

ORP ± 10 mV (flow-through cell only) 

 

Record any other notable observations in the field book (e.g., groundwater color). 

11.6.4 NO-PURGE PASSIVE SAMPLING TECHNIQUES 

A number of alternate sampling devices are available, including equilibrated grab samplers, passive diffusion samplers, and other in 
situ sampling devices. These devices may be particularly useful for sampling low permeability geologic materials, assuming the 
device is made of materials compatible with the analytical parameters, meets data quality objectives, and has been properly 
evaluated.  

No-purge grab or trap samplers are placed in the well before sampling and typically remain closed (i.e., no water is allowed into the 
sampler during insertion) until the sampler is activated. This allows the sampler device to equilibrate with the surrounding 
groundwater (to prevent adsorption to the sampler materials) and for the groundwater to recover and re-establish the natural flow 
after the disturbance caused by the sampler insertion into the well. Typical equilibration times depend on the well recovery rates 
and the type of sampler used. Samples are either transferred to containers at the well head or the sampler itself is shipped to the 
laboratory for analysis. Examples of equilibrated grab samplers include Hydrosleeve®, Snap SamplerTM, and Kemmerer Sampler.  

Equilibration time for diffusion samplers are generally dictated by the diffusion rate through the permeable membrane and, thus, 
are less sensitive to changes induced within the well during deployment. Most diffusion bag samplers have a minimum 
equilibration time of 14 days prior to sample collection. The samplers may be deployed for an extended period (e.g., three months 
or longer), although the continuous exchange between the sampler and the well water means that the sampler will likely reflect 
only the conditions in the few days preceding the sample collection.   

11.6.5 TEMPORARY WELL PURGE PROCEDURES 

Procedures used to purge temporary groundwater monitoring wells differ from permanent wells because temporary wells are 
installed for immediate sample acquisition. Wells of this type may include open bedrock boreholes, standard polyvinyl chloride 
well screen and riser placed in open boreholes, or drilling rod-based sampling devices (e.g., Wellpoint®, Geoprobe® Screen Point or 
Hydropunch® samplers). Purging temporary wells of this type may not be necessary because stagnant water is typically not present. 
However, if water is used in the drilling process, purging would be necessary. Purging can minimize the turbidity in the sample, 
which can be significant due to the disturbance caused by the sampler installation and to rinse the sampling system with 
groundwater. The exception is for groundwater profiling applications (e.g., using a Waterloo Profiler®) where a more rigorous 
purge is used (using the multiple volume purge techniques described above) to limit the potential for cross contamination between 
sample intervals.  
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11.6.6 PRIVATE WATER WELL OR IN-PLACE PLUMBING PURGE PROCEDURES 

The configuration and construction of private water wells varies widely, and access points for obtaining groundwater samples may 
be limited. WSP personnel should coordinate with the property owner/representative to access functioning ports and valves to 
avoid causing any inadvertent damage.  

Collect the groundwater sample as close to the well as possible (e.g., from a sample port at the well head) to ensure the sample is 
representative. Ideally, the sample should be collected upstream of the piping and treatment equipment (e.g., particulate filter, 
water softener, carbon filters, ultra-violet lights), heating unit, or storage tanks. The following potential sampling locations are 
presented in order of preference: 

— Sampling port or spigot near the well head or piping system prior to entry into the storage tank 
— Sampling port or spigot at storage tank  
— Sampling port or spigot downstream of the pressure tank or holding tank but upstream of any water treatment equipment 
— Tap or faucet 

If purging from a tap or faucet, try to remove any aerators, filters, or other devices from the tap before purging and work with the 
property owner/representative to bypass any water treatment systems. Document where the sample was collected and any steps 
that were taken to minimize the potential alteration of the water sample in the field book. 

Purge the system by opening the tap or spigot and allowing the water to run for several minutes. Observe and record the purge rate 
for the system. The minimum purge volume must be more than the combined volume of the pump, tanks, piping, etc. After the 
minimum purge volume has been removed, review the geochemical measurements to ensure that readings have stabilized using 
the same procedures as those used for the multiple volume purge detailed above. If the minimum volume is unknown, purge the 
system for a minimum of 15 minutes, until the parameter readings have stabilized, and no suspended particles (e.g., iron or rust) 
are visible. Record the final purge volume in the field book and any water quality observations. 

11.7 GROUNDWATER SAMPLE COLLECTION PROCEDURES 

Collect groundwater samples as soon as possible after the geochemical parameters indicate representative groundwater is present. 
As practically possible, reduce the pump flow rate, but maintain a flow rate high enough to deliver a smooth stream of water 
without splashing or undue agitation. Collect samples directly from the tubing as it exits the well bore; do not sample on the 
downstream side of flow through cells or any other instrumentation. If using a bailer for sample collection, lower and raise the 
bailer slowly and smoothly to minimize the disturbance to the water within the well.  

Collect groundwater samples in order of volatilization sensitivity with organic compounds sampled first followed by inorganic 
compounds: 

— VOCs 
— Extractable organics, petroleum hydrocarbons, aggregate organics, and oil and grease 
— Total metals 
— Dissolved metals (see filtering procedures below) 
— Inorganic non-metallic and physical and aggregate properties 
— Microbiological samples 
— Radionuclides 

Collect quality assurance/quality control samples in accordance with SOP 4 and the project-specific work plan or QAPP.  

As necessary, conduct field tests or screening in accordance with the project-specific work plan and manufacturer’s specifications 
for field testing equipment. Field samples must be directly transferred from the sampling equipment to the container that has been 
specifically prepared for that given parameter; intermediate containers should be avoided.  

Record the depth interval, if applicable, which the sample was collected in the field book. Note the volume, phases, and color of the 
groundwater in the field book.  
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11.7.1 GROUNDWATER FILTRATION PROCEDURES 

Filtered groundwater samples are sometimes used for field kit analyses and should only be collected for laboratory analysis after 
approval from the appropriate regulatory agency and/or project manager. If groundwater sample filtration is necessary, the 
following procedures should be followed:  

— Use a variable speed peristaltic pump with the in-line filter fitted on the outlet end; pressurized bailers can also be used  
— Insert the pump inlet tubing into the intermediate container holding the surface water sample 
— Turn on the pump and reduce the flow rate, but maintain a flow rate high enough to deliver a smooth stream of water without 

splashing or undue agitation, hold the filter upright with the inlet and outlet in the vertical position and pump groundwater 
through the filter until all atmospheric oxygen has been removed and the minimum volume of water has been flushed through 
the filter, in accordance with the manufacturer’s specifications  

— Collect the filtered samples directly into the sample container from the pump-filter assembly 
— If sediment is visible in the sample container after filtration, filter break-through has occurred and the sampling and filtering 

process should be repeated 
— Discard the tubing and filter appropriately 
— If a submersible pump is used to collect the groundwater sample, attached the in-line filter to the outlet end and follow the last 

four steps described above 

11.7.2 NON-AQUEOUS PHASE LIQUID SAMPLING PROCEDURES 

Non-aqueous phase liquid is typically sampled to identify the compound, usually through an analytical “fingerprint” analysis. The 
usefulness of this type of sampling is limited as many NAPLs weather in the subsurface making definitive identification 
problematic. If samples are to be collected, the sampling options and techniques should be discussed with the assigned WSP 
compliance professional and project manager to ensure that the NAPL is not considered to be a hazardous material for the purpose 
of shipping to the laboratory (SOP 3). Samples of NAPL should be collected using the same procedures as above and placed in the 
appropriate laboratory-supplied containers, packed on ice, and shipped to the analytical laboratory using procedures outlined in 
SOP 3. 

11.7.3 SAMPLE LABELING AND PREPARATION FOR SHIPMENT 

Once collected, prepare the groundwater samples for offsite laboratory analysis: 

1 Clean the outside of the sample container, if necessary 
2 Affix a sample tag or label to each sample container and complete all required information (sample number, date, time, 

sampler’s initials, analysis, preservatives, place of collection) 
3 Place clear tape over the tag or label (if non-waterproof labels are used) 
4 Preserve samples immediately after collection by placing them into an insulated cooler filled with bagged wet ice to maintain a 

temperature of approximately 4°Celcius 
5 Record the sample designation, date, time, and the sampler’s initials in the field book and on a sample tracking form, if 

appropriate 
6 Complete the chain-of-custody forms with appropriate sampling information, including: 

— location 
— sample name 
— sample collection date and time 
— number of sample containers 
— analytical method 

7 Secure the sample packing and shipping in accordance with proper procedures  

Do not ship hazardous waste samples without first consulting a WSP compliance professional. 
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11.8 CLOSING NOTES 

Once sampling is completed, secure, restore and/or mark all sample locations with spray paint, stakes, or other appropriate marker 
for future reference or survey in accordance with the project-specific project work plan. Decontaminate all equipment prior to 
departure and properly manage all PPE and IDW in conformance with applicable regulations. 
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