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SECTION 1
INTRODUCTION

On behalf of Lockheed Martin Corporation (Lockheed Martin), Tetra Tech, Inc. (Tetra Tech) has
prepared this 2018 surface water sampling work plan for the Dump Road Area (DRA) at Martin
State Airport (MSA) in Middle River, Maryland (see Figure 1-1). This work plan addresses the
surface water sampling to be conducted within 10 transects in Frog Mortar Creek and four
additional western shore samples (SW46A-SW49A) between the transects where the highest
concentrations of volatile organic compounds (VOCs) have typically been detected. Sampling at
SW46A-SW49A was added to the 2015, 2016, and 2017 sampling programs, and will continue in
2018 to assess potential localized seepage of contaminated groundwater to surface waters of the

creek between the established transects, which are approximately 300 feet apart.

Exceedances of United States Environmental Protection Agency (USEPA) ambient water quality
criteria (AWQC) and site-specific criteria were detected in surface water samples collected during

2017 and previous monitoring programs. The sampling objectives are to:

e provide additional surface water quality data to determine the concentrations and spatial
distributions of volatile organic compounds and other chemicals of potential concern in
Frog Mortar Creek that may be emanating from a groundwater plume at the Dump Road
Area of Martin State Airport

e provide data to evaluate the interaction between shallow groundwater and Frog Mortar
Creek for numerical modeling

e provide information that can be used to assess ecological risks to aquatic and benthic
organisms and human health risks for recreational users of Frog Mortar Creek

This work plan is organized as follows:

Section 2—Site Background: Briefly describes the site and where detailed background
information and reports of previous investigations can be found.

Section 3—Investigation Approach and Methodology: Presents the technical approach to
surface water sampling and describes the field methodology to be employed.
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Section 4—Project Deliverables: Describes requirements of the reports that will summarize the
investigation findings.

Section 5—References: Cites references used to compile this work plan.
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SECTION 2
SITE BACKGROUND

2.1 DUMP ROAD AREA

Martin State Airport (MSA), located at 701 Wilson Point Road in Middle River, Maryland, is
bounded by Frog Mortar Creek to the east and Stansbury Creek to the west (Figure 2-1); both are
tidal tributaries of Chesapeake Bay. The area under investigation is Frog Mortar Creek, which is
east of and adjacent to the Dump Road Area (DRA) site at MSA (Figures 2-1 and 2-2). The DRA
currently consists mostly of open meadows, mowed grass, and heavily wooded areas; however, it
also includes a portion of Taxiway Tango and extends to the airport runway. Taxiway Tango is a
concrete and asphalt taxiway currently used by the Maryland Air National Guard (MDANG) for
military aircraft operations. The airport runway is also used by state-owned and private aircraft.

Construction of an extraction and treatment system for DRA groundwater was completed in
December 2017. The system consists of 16 groundwater extraction wells, underground piping, and
a building that houses components to treat groundwater that contains volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), and metals at concentrations above the
Maryland Department of the Environment (MDE) groundwater standards. The wells and
underground piping pump groundwater from the surficial aquifer to the above-ground treatment
building, creating a “hydraulic barrier” that captures groundwater and prevents its contaminants
from migrating offsite. The treatment building is 60 feet wide and 170 feet long (10,200 square
feet), and was constructed near Frog Mortar Creek in the east-central portion of the DRA
(Figure 2 2). Treated groundwater is tested routinely and subsequently discharged to Frog Mortar

Creek via an MDE-permitted outfall.

Environmental investigations of the DRA began in 1989 when the MDE conducted a preliminary
assessment of MSA. Between the 1930s and 1950s, the Glenn L. Martin Aircraft Company
reportedly used a sand pit under the current Taxiway Tango to dump spent battery acid, acid type

strippers and other acidic solutions, dredge spoils, and construction debris. The United States
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Environmental Protection Agency (USEPA) concluded, after a review of the preliminary
assessment of the area, that no signs of waste disposal were apparent, and the site was classified

as “No Further Remedial Action Planned.”

In July 1991, four drums containing dried zinc-chromate paint were uncovered during installation
of underground electric cables adjacent to Taxiway Tango (see “Area of Four Excavated Drums”
west of Taxiway Tango, on Figure 2-2). The discovery of these four drums prompted MDE to order
the Maryland Aviation Administration (MAA, acting for MSA owner, the State of Maryland) to
perform additional studies (MDE, 1992 and 1997). The MAA conducted additional studies from
1991-1998, which included geophysical surveys to locate and identify buried materials, and
sampling and chemical analyses of soil, groundwater, surface water, and sediment. These early
investigations identified four areas of concern: (1) the Taxiway Tango Median Anomaly Area,
(2) the Drum Area, (3) two ponds (Pond 1 and Pond 2), and (4) the Petroleum Hydrocarbon Area
(Figure 2-2). These four areas became the focus of subsequent studies when chemical constituent

impacts to soil, pond sediment, and groundwater became apparent.

Trichloroethene (TCE) and TCE-degradation daughter products were detected throughout the
investigation area, with the highest concentrations appearing in the upper and intermediate surficial
aquifer. Previously detected groundwater concentrations of TCE at MSA range from
0.5 micrograms per liter (ug/L) to more than 100,000 pg/L. 1,4-Dioxane, typically co-located in
groundwater with chlorinated solvents, is also considered a chemical of concern. TCE-degradation
daughter products (e.g., dichloroethenes and vinyl chloride) are typically co-located with TCE at
MSA.

Lockheed Martin Corporation (Lockheed Martin), the successor firm of the Glenn L. Martin
Aircraft Company, conducted a remedial investigation (RI) [Tetra Tech, 2012a] from 1999-2009,
and supplemental work at the DRA from 2010 through the present, to further delineate the extent

of soil, groundwater, and pond sediment chemical impacts indicated by earlier studies.

Through geophysical surveys, membrane interface probes, test pits, soil borings, and chemical
analyses of soil and pond sediment samples, the RI identified large areas of buried fill and debris,

and surface and subsurface soil contamination in and around the buried fill material and in pond
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sediment. Buried fill and debris were estimated to be present over approximately 25 acres of the
DRA (see Figure 2-2). The fill material consists of soil, stained soil, and debris, the latter of which
is comprised of concrete rubble and disposed industrial items (e.g., batteries, decomposed drums,
tires, paint cans, burned items, sludge, buckets, glass, and wood).

VOCs, SVOCs, polycyclic aromatic hydrocarbons, and several metals were detected in soil at
concentrations exceeding human health-risk screening levels. Chlorinated VOCs (TCE and its
degradation products), petroleum VOCs (e.g., benzene), and metals have been found in surficial
aquifer groundwater at concentrations exceeding Maryland groundwater and drinking water
standards.

Site background and history, including details describing previous environmental investigations
and discussions of contaminant source areas at the Dump Road Area (DRA) site, are provided in
the DRA Remedial Investigation Report (Tetra Tech, Inc. [Tetra Tech], 2012a) and Dump Road
Area Characterization of Possible Source Areas Report (Tetra Tech, 2014a), and therefore are not
repeated herein. A detailed chronological discussion of investigations conducted at the DRA from
1985-2012 is provided as Appendix A of Dump Road Source-Areas Investigation Work Plan (Tetra
Tech, 2012b).

2.2 FROG MORTAR CREEK

Frog Mortar Creek is hydraulically downgradient of the DRA and directly receives groundwater
discharging from the DRA. Therefore, chemical constituents dissolved in groundwater at the DRA
can be introduced directly to Frog Mortar Creek. TCE, cis-1,2-dichloroethene (cis-1,2-DCE), vinyl
chloride (VC), benzene, toluene, xylenes, and several metals have been detected in surface water
samples collected from Frog Mortar Creek. Surface water samples have been collected from Frog
Mortar Creek since 1997, and multiple rounds of samples have been collected annually since 2010.
Summaries of studies conducted at Frog Mortar Creek from 1997-2016, and details of the area’s
physical setting, land use, physiography, and surface/subsurface conditions (i.e., soils, hydrology,
and geology) are in the 2016 Annual Surface Water Sampling Report for Frog Mortar Creek (Tetra

Tech, 2017), and are therefore not repeated herein.
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As a part of the July 2010 groundwater and surface water sampling program for MSA, three
surface water samples were collected along the western shoreline of Frog Mortar Creek near the
DRA (Tetra Tech, 2010). Sample MSA-SW38 was collected near the center of the DRA VOC
plume. Samples MSA-SW37 and MSA-SW39 were collected north and south, respectively, of the
DRA site. Sample MSA-SW38 reflects near-shore surface water quality in a locale hydraulically
downgrade of the DRAVOC plumes. Primary site groundwater contaminants (TCE, cis-1,2-DCE,
VC, and 1,4-dioxane) were detected in sample MSA-SW38, as well as low concentrations of three
other DRA groundwater VOCs (1,2,4-trichlorobenzene, 1,3-dichlorobenzene, and
1,4-dichlorobenzene). These results indicated that VOC-impacted groundwater from the DRA
discharges to Frog Mortar Creek. Other site VOCs, such as benzene, toluene, ethylbenzene, xylene,
chlorobenzene, and other chlorobenzene isomers, were not detected in the Frog Mortar Creek

samples.

A more extensive surface water sampling program was implemented in 2011 to collect additional
surface water samples to assess the effects of the DRA groundwater constituents on the water
quality of Frog Mortar Creek (Tetra Tech, 2012c). The first quarterly round of surface water
samples was collected in March 2011 from five locations along the western shoreline of Frog
Mortar Creek. Each sample was collected from approximately one foot below the water surface.
After reviewing the March data, the sampling network for subsequent quarterly rounds was
expanded to include nine transects, spaced approximately 350 feet apart, with three samples per
transect, for a total of 27 sampling locations. Along each transect, one sample was collected near
the shoreline (“A” sample), one was collected approximately 50 feet from the shoreline (“B”
sample), and one was collected approximately 100 feet from the shoreline (“C” sample). Each
sample was collected from approximately one foot below the water surface. Samples from these

same 27 locations were collected in June, September, and December 2011.

Two additional rounds of surface water samples were collected on a single day in August 2011
along five transects (SW38, SW40, SW41, SW42, and SW43). The August 2011 sampling
locations coincide with 15 of the quarterly sampled locations. These samples were collected at
various depths in the water column during both high and low tides to assess VOC concentrations

during a time of expected higher recreational use (i.e., summer) and to determine if concentrations
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were influenced by high or low tides. On August 16, 2011, 60 samples were collected within

approximately two hours of both the peak high and low tides (Tetra Tech, 2012c).

At the near shore location (“A”), a single surface water sample was collected from one foot below
the water surface. At the middle point in each transect (“B”), two surface water samples were
collected: one was collected at one foot below the water surface, and a second was collected one
foot above the creek bed. At the point farthest from the shore (“C”), samples were collected at
three depths: one was collected at one foot below the water surface; a second was collected at the
mid-point of the water column; and a third was collected at one foot above the creek bed (if the
water depth was at least four feet deep). The results of this study showed that the tidal phase
relative to the time of collection appears to have some influence on detected VOC concentrations,
particularly in the samples collected 50 feet from the shore. In general, VOC concentrations in
“B-series” samples (at a distance of 50 feet from the shore) were greater at low tide than at high
tide, irrespective of sampling depth. Thereafter sampling programs have been conducted during

low tide on Frog Mortar Creek.

A review of the 2011 surface water sampling data for Frog Mortar Creek supported additional
investigations to assess the extent to which surface water is affected by groundwater discharge
from the DRA, and to evaluate chemical concentrations with respect to USEPA or MDE screening
levels and USEPA ambient water quality criteria (AWQC) [Tetra Tech, 2012c]. At the conclusion
of the 2011 monitoring program, MDE issued a swimming advisory for a segment of Frog Mortar
Creek adjacent to the DRA to take effect in 2012. Lockheed Martin developed site-specific
screening levels for TCE, cis-1,2-DCE, and VC based on a summer-season swimming-exposure
scenario, and the 2012 surface water sampling results were compared to these screening levels in
addition to the USEPA and MDE surface water criteria (Tetra Tech, 2013).

The sampling program was expanded in 2012 to assess conditions on the eastern shore of Frog
Mortar Creek in addition to the western shore samples. Three surface water samples were collected
in January 2012 along one sampling transect from the eastern shoreline of Frog Mortar Creek near
3301 Edwards Lane. The samples were collected at one foot below the water surface and were
analyzed for VOCs. Following the January 2012 sampling, the surface water sampling programs
conducted in 2012-2016 (Tetra Tech, 2013, 2014b, 2014c, 2015, 2017) each included six rounds
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of surface water sampling events in Frog Mortar Creek. The six sampling events conducted each
year were comprised of 40 surface water samples collected from 10 sampling transects (i.e., four
samples per transect). The transects along the western shoreline of Frog Mortar Creek near the
DRA were designated as SW37, SW38, SW39, SW40, SW41, SW42, SW43, SW44, and SW45,
and the transect along the eastern shoreline of Frog Mortar Creek near 3301 Edwards Lane was
designated EL-SWO01. Samples (-A, -B, -C and -D) were collected from four locations along each
of the 10 transects, which were oriented perpendicular to each shoreline. The samples were
collected adjacent to the shoreline (the “A” sample), approximately 50-feet from the shoreline (the
“B” sample), approximately 100-feet from the shoreline (the “C” sample), and approximately
200-feet from the shoreline (the “D” sample). The 2012-2017 surface water sampling rounds were
conducted during the months of March, June, July, August, September, and December. All samples
were analyzed for VOCs by SWB846 Method 8260C; metals  (filtered) by
SW846 Methods 6010C/7470A; and hexavalent chromium by USEPA Method 218.6, with the
exception of the four samples from the transect along the eastern shoreline of Frog Mortar Creek

near 3301 Edwards Lane, which were only sampled for VOCs.
In July 2015, the following samples were added to the monitoring program:

e monitoring of potential upgradient sources (Pond 2, and the stream emanating from
Pond 2) that discharge through the swale in the Maryland Air National Guard (MDANG)
Munitions Area into Frog Mortar Creek (four samples for VOCs)

e four western shore samples (SW-46A, SW-47A, SW-48A, and SW-49A) between transects
SW42 and SW40, SW40 and SW38, SW38 and SW41, and SW41 and SW43, respectively
(four samples for VOCs)

o three samples (SW38A, SW40A, and SW41A) for polychlorinated biphenyls (PCBs)
analysis by Method 680, unfiltered.

The four additional VOC samples collected to monitor potential upgradient sources and the stream
emanating from Pond 2 were collected from the following locations: 1) at the culvert on Lynbrook
Road (this culvert takes drainage from the Jet Engine Test Area); 2) in the drainage swale from
Pond 2 to capture a sample from water as it leaves the pond; 3) near the point where the channel
enters the Munitions Area (which is below the confluence of the Pond 2 drainage and the Jet Engine
Test Area drainage); and 4) in the middle of the channel that transects the MDANG Munitions
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Area near its confluence with Frog Mortar Creek (but sufficiently inland to be unaffected by creek

dilution or contamination).

The four additional western shore VOC samples (SW46A, SWA47A, SW48A, and SW49A)
between existing transects were added to the sample program to assess possible localized seepage

of contaminated groundwater to surface waters of the creek.

The July 2015 data for the additional samples collected to monitor potential upgradient sources
and the stream emanating from Pond 2, along with the three additional PCB samples, did not
warrant any further sampling; however, elevated VOC concentrations were detected in the four
western shore samples added between existing transects (i.e., SW46A, SW47A, SW48A and
SW49A). Maximum (respective) concentrations of TCE and VVC were detected at sample locations
SW38A (7.3 pg/L and 44 pg/L), and SW48A (24 ug/L and 56 pg/L). Location SW48A (24 ug/L)
was the only sample to exceed the TCE swimming screening value of 10 pg/L.

Despite the lower concentrations detected during the follow-on sampling event in August 2015,
and based on the elevated results detected in July 2015, the sampling of SW46A, SW47A, SW48A,
and SW49A was continued in subsequent rounds in 2015, 2016, and 2017, and will continue in
2018.
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SECTION 3
INVESTIGATION APPROACH AND METHODOLOGY

A review of the 2017 surface water chemical data for Frog Mortar Creek supports additional
sampling to assess the extent to which surface water is affected by groundwater discharge from
the Dump Road Area (DRA). This sampling will be conducted to evaluate chemical concentrations
with respect to United States Environmental Protection Agency (USEPA) or Maryland Department
of the Environment (MDE) screening levels, USEPA ambient water quality criteria (AWQC), and
site-specific screening levels. The surface water sampling described in this work plan will be
conducted in Frog Mortar Creek near Martin State Airport (MSA).

3.1 SURFACE WATER SAMPLING

Before all field tasks, appropriate Tetra Tech, Inc. (Tetra Tech) personnel will become familiar
with the site-specific health and safety plan (HASP) and the respective safe work permits and
emergency response plan included in the HASP. Tetra Tech will conduct a mandatory health and
safety tailgate meeting before each day’s field activities. The Tetra Tech site health and safety
officer will document the topics covered and personnel attending these meetings. Safety

requirements are addressed in detail in the site-specific Tetra Tech HASP, included as Appendix A.

3.1.1 Surface Water Sampling and Analyses

In each of six sampling rounds to be conducted at Frog Mortar Creek in 2018, 40 surface water
samples will be collected from the 10 sampling transects (i.e., four samples per transect), and four
additional western shore samples (SW46A, SW47A, SW48A, and SW49A) will be collected at
near-shore locations between transects SW42 and SW40, SW40 and SW38, SW38 and SW41, and

SW41 and SW43. Sample collection times will be coordinated to coincide with low tide.

The transects along the western shoreline of Frog Mortar Creek near the DRA are designated as
SW37, SW38, SW39, SW40, SW41, SW42, SW43, SW44, and SW45, and transect EL-SWO0L is
along the eastern shoreline of Frog Mortar Creek near 3301 Edwards Lane (see Figure 3-1).
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Samples (-A, -B, -C, and -D) will be collected from four locations along each of the 10 transects,
which will be oriented perpendicular to each shoreline. The samples will be collected adjacent to
the shoreline (the “A” sample), approximately 50-feet from the shoreline (the “B” sample),
approximately 100-feet from the shoreline (the “C” sample), and approximately 200-feet from the
shoreline (the “D”” sample). The four additional samples to be collected along the western shoreline
are designated as SW46A, SWA47A, SW48A, and SW49A. Surface water sampling locations will
be surveyed in the Maryland State Plane North American Datum 1983 (in feet) using a handheld

global positioning system receiver.

Sampling in 2018 will occur during the following months:

e March e August
e June e September
o July e December

Table 3-1 contains the sampling and chemical analyses program. Western-shoreline transect
samples (MSA-SW37 through MSA-SW45) will be analyzed for the following:

e volatile organic compounds (VOCs) by SW846 Method 8260C (including Freon 113
[1,1,2-trichloro-1,2,2-trifluoroethane], Freon 22 [chlorodifluoromethane] and tentatively
identified compounds)

o dissolved metals (filtered in the field) by SW846 Methods 6020/7470A
e hardness by USEPA SW846 Protocols
e hexavalent chromium by USEPA Method 218.6

The four between-transect samples collected on the western shore (i.e., samples at SW46A,
SWA47A, SW48A and SW49A), and samples collected from the eastern shoreline transect (transect
EL-SWO01) will be analyzed for the following:

e VOCs by SW846 Method 8260C (including Freon 113
[1,1,2-trichloro-1,2,2-trifluoroethane], Freon 22 [chlorodifluoromethane] and tentatively
identified compounds)

Surface water samples will be collected as grab samples using direct-fill sampling techniques. All

samples will be collected at a depth of approximately one foot below the water surface. VOC
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samples will be collected using a stainless steel discrete-interval sampler (a bacon bomb sampler).
The sampler will be lowered to approximately one foot below the water surface, the check valve
will be engaged to allow the sampler to fill, the sampler will then be brought to the surface, and
water will be removed through a wvalve to fill three laboratory-cleaned,
hydrochloric-acid-preserved 40-milliliter (mL) sample vials. The discrete-interval sampler will be
cleaned after each use by rinsing with distilled water. Equipment will be cleaned after each sample

is collected. No decontamination fluids will be collected during the sampling events.

Dissolved-metals samples will be collected using a peristaltic pump and Teflon® tubing, in
accordance with USEPA guidance (USEPA, 2007). The tubing inlet will be set at the desired
sampling depth (approximately one foot below the water surface) and the tubing will be connected
to a peristaltic pump. The sample will be drawn directly from the desired sampling depth through

a disposable 0.45-micron filter and collected in a 500 mL plastic bottle preserved with nitric acid.

The hexavalent chromium samples will be collected using a pre-cleaned unpreserved 250 mL
bottle that will be submerged approximately one foot below the water surface and allowed to fill.
No preservation in the field or the laboratory is required for the hexavalent chromium samples
because they will be analyzed within 24 hours (USEPA, 2012). The hexavalent chromium samples
will be expedited to the laboratory so they can be analyzed within the 24-hour holding time. If the
laboratory is local, hexavalent chromium samples will be delivered to the laboratory the same day
as the samples are collected, or when the laboratory opens the next morning. If the laboratory is
not local, the samples will be shipped immediately via overnight shipping to allow sufficient time
for analyses after the samples are received by the laboratory the next morning. The laboratory will
be notified of the imminent hexavalent chromium delivery each day such samples are collected.
Samples for hexavalent chromium analyses will not be conducted on Fridays or holidays, to avoid

lapsed holding times.

No duplicates will be collected during this investigation. One trip-blank sample per cooler
containing VOC samples will be submitted to the laboratory for VOC analysis for quality
assurance/quality control. Water quality parameters, including temperature, pH, specific
conductance, salinity, turbidity, dissolved oxygen, and oxidation reduction potential will be
measured at all surface water sample locations at the time of sampling. In addition, the depth of
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water at each sampling location and the tidal stage (from the staff-gauge mounted on the dock
along the eastern side of Frog Mortar Creek near transect location EL-SW-01) will be recorded at
the time of sampling. All information will be documented in a site-specific logbook for transfer to

a surface water sample form.

3.1.2 Documentation

A master site logbook will be maintained as an overall record of field activities for the site. Sample
documentation will include completed chain of custody (COC) forms and matrix-specific
sample-log sheets. The COC forms are standardized to summarize and document pertinent sample
information, such as sample identification and type, matrix, date and time of collection,
preservation, and requested analysis. Sample custody procedures are designed to document sample

acquisition and integrity.

3.1.3 Sample Nomenclature and Handling

Each surface water sample collected during the characterization study will be identified with a
unique sample identification tag. Surface water samples will be labeled with the shoreline
representation (“MSA” indicating association with the western shore adjacent to Martin State
Airport, or “EL” for the eastern shore along Edwards Lane), followed by an “SW” prefix and the
sample transect number, including the sample’s distance from the shoreline (i.e., -A, -B, -C, or -D),
and a six-digit sampling date. For example, a surface water sample collected on March 10, 2018
from approximately 50 feet from the western shoreline at transect SW37 would be labeled
MSA-SW37B-031018. Trip blanks will be labeled with a “TB” prefix followed by the blank’s
six-digit submittal date (e.g., TB-031018).

Sample handling includes field-related considerations concerning the selection of sample
containers, preservatives, allowable holding times, and analyses requested. Proper custody
procedures will be followed throughout all phases of sample collection and handling. COC
protocols will be used throughout sample handling to ensure evidentiary integrity of sample
containers. These protocols will demonstrate that the samples were handled and transferred in a

manner that would prevent or detect possible tampering.
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Sample containers will be released under signature from the laboratory, and will be accepted under
signature by the sampler(s) or individual responsible for maintaining custody, until the sample
containers are transferred. Transport containers being returned to the laboratory will be sealed with
strapping tape and a tamper proof custody seal. The custody seal will include the signature of the

individual releasing the transport container, along with the date and time.

3.1.4 Equipment Decontamination

Both dedicated and disposable equipment will be used for surface water sampling to minimize
decontamination activities. The sampler will be rinsed with distilled water before and after each

use.

3.1.5 Waste Management

No investigation-derived waste (IDW) or personal protective equipment (PPE) will be generated
during the surface water sampling. Rinsing of the sampler will be over the surface water body;
therefore, no IDW will be generated. Disposable PPE and sampling equipment, including nitrile
gloves, tubing, and filters, will be double bagged and disposed of onsite in an approved general

trash receptacle.

3.2 DATA MANAGEMENT

Data handling procedures to be followed by the laboratory will meet the requirements of the
laboratory subcontract. All analytical and field data will be maintained in project files; files will
include copies of the COC forms, sample log forms, sampling location maps, and documentation

of quality assurance and data manipulation.

3.2.1 Data Tracking and Control

A tracking system will be used from the beginning to the end of the sampling event. Before field
mobilization, the field operations leader will coordinate and initiate sample tracking. Sample jar
labels will be handwritten in the field and reviewed to ensure that they are accurate and adhere to
work plan requirements. The project manager (PM) will coordinate with the analytical laboratory
to ensure that they are aware of the number and type of samples and analyses to expect. When

field sampling is underway, the field operations leader will forward the COC forms to the PM (or
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designee) and the laboratory for each day that samples are collected. The PM (or designee) will
confirm that the COC forms provide the information required by the work plan. This will allow
for early detection of errors made in the field so that adjustments can be made while the field team
is still mobilized.

After all requested analyses are complete, the laboratory will submit an electronic deliverable for
every sample delivery group. When all electronic deliverables have been received from the
laboratory, the PM or designee will ensure that the laboratory has performed all requested analyses.
Ideally, discrepancies will be noted early enough so that all samples can be analyzed within the
prescribed holding times.

3.2.2 Sample Information

Data from field measurements will be recorded using appropriate log sheets and summarized in
tabular form, as will raw instrument data from the laboratory. The field operations leader will
verify field data daily; laboratory data will be verified by the group supervisor and then by the

laboratory’s quality control/documentation department.

3.2.3 Project Data Compilation

The analytical laboratory will generate an Adobe® portable document format (PDF) file of the
analytical data packages, as well as electronic database deliverables. The electronic database will
be checked against the PDF file from the laboratory and updated as required, based on data
qualifier flags applied during data validation. All data, such as units of measure and chemical

nomenclature, will be consistent with the project database.

3.2.4 Geographical Information System

Data management systems consist of a relational database and geographical information system
(GIS) used to manage environmental information pertaining to MSA. The relational database
stores chemical, geological, hydrogeologic, and other environmental data collected during
environmental investigations; the GIS is created from the relational database and contains subsets
of the larger data pool. The GIS allows posting of environmental data onto base maps to represent
the information graphically. Compiled sample, chemical, and positional data will be incorporated
into the GIS.
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3.3 DATA REVIEW

Data from the laboratory will be entered into a sample database and evaluated against risk-based
criteria. Data validation, consisting of data completeness, holding time, calibrations, laboratory
and field blank contamination, laboratory control sample accuracy, and detection limits, will be
completed concurrent with the data evaluation. This review will be based on the USEPA National
Functional Guidelines for Organic Superfund Data Review (USEPA, 2016) and the specifics of

the analytical method used.
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SECTION 4
PROJECT DELIVERABLES

A technical memorandum summarizing sampling procedures and results will be prepared after
each of the first five sampling rounds in 2018. Each memorandum will describe field activities,
field procedures, analytical results, and data validation, and will include a brief comparison of data
results against screening criteria. The 2018 Annual Surface Water Monitoring Report will be
completed and issued after the sixth sampling event in December 2018 has been completed. This
report will include December sampling results, a comprehensive summary of all six sampling
events performed in 2018, and figures depicting the extent of surface water impacts. Data from
these reports will be entered and maintained in the Martin State Airport (MSA) environmental

geographic information system (EGIS).
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Table 3-1

2018 Surface Water Sampling Analytical Protocol
Frog Mortar Creek
Lockheed Martin, Martin State Airport
Middle River, Maryland

Analytical Requirements
. : : Dissolved
Surface water V?:I(?ﬁ:\lgoour 232 ‘ Dr:\Sestgll\s/g)d Hardness® hexavgle“(‘to

B chromium
location/ | (USEPA 8260C) (7627282)/ (SM2340B) | ysepA 218.6)
Transect

No.® 3x40 mL vials #4250 mL plastic
hydrvc\)I::ttTIoric 500 mL filtered with nitric acid® unp;irltta:;aerged,
acid

MSA-SW37 X X X X
MSA-SW38 X X X X
MSA-SW39 X X X X
MSA-SW40 X X X X
MSA-SW41 X X X X
MSA-SW42 X X X X
MSA-SW43 X X X X
MSA-SW44 X X X X
MSA-SW45 X X X X
MSA-SW46 X
MSA-SW47 X
MSA-SW48 X
MSA-SW49 X

EL-SW01 X

1 Four samples will be collected from each transect location with the exception of sample locations SW46, SW47,
SW48, and SW49 where only western shore “A” samples will be collected. See Section 3.1.3 for sample
nomenclature/sample 1D.

Samples for dissolved metals will be filtered and preserved with nitric acid in the field.

One 500 mL bottle is sufficient for hardness and dissolved metals analyses.

4 Samples for dissolved hexavalent chromium are to be filtered in the laboratory and will be analyzed within
24 hours of collection. Samples for total (unfiltered) hexavalent chromium will not be collected.

w N

mL — milliliter
SM - standard method
USEPA - United States Environmental Protection Agency
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1.0 INTRODUCTION

This Health and Safety Plan (HASP) has been developed to provide the minimum practices and procedures
for Tetra Tech, Inc. (Tetra Tech) and subcontractor personnel engaged in the Martin State Airport (MSA)
at the Lockheed Martin Corporation (LMC), in Middle River, Maryland.

This HASP must be used in conjunction with the Tetra Tech Health and Safety Standard Operating
Procedures (TtSOPSs). The TtSOPS can be found on the my Tetra Tech site
https://my.tetratech.com/go3/index.php?option=com_wrapper&view=wrapper&ltemid=376 which contains
Tetra Tech Health and Safety Standard Operating Procedures (SOPs) referenced in this HASP. This HASP
was developed to comply with the requirements stipulated in 29 CFR 1910.120 (OSHA's Hazardous Waste

Operations and Emergency Response Standard) and applicable sections of 29 CFR 1926 (Safety and
Health Regulations for Construction).

All contractor responsibilities stipulated in Section 1 of the Lockheed Martin Remediation Contractor’'s ESH
Handbook (LM Handbook) will be adhered to. The LM Handbook can be found in Attachment | of this
HASP.

Copies of all pertinent environmental, safety and health (ESH) records must be maintained at the job site.
This includes, but is not limited to, this site-specific HASP, the Tetra Tech Health and Safety Guidance
Manual, personnel training documentation, evidence of enrollment in a medical surveillance program,
accident/injury reporting, work area inspections, periodic safety meetings, SDS, air monitoring data, waste
container inspections, etc. These records must also be provided electronically to the Lockheed Martin
Project Lead.

This HASP has been developed using the latest available information regarding known or suspected
chemical contaminants and potential physical hazards associated with the proposed work and site. The
HASP will be modified if the scope of work changes or if new information regarding site conditions, hazards,
or contaminants of concern becomes available. If deviations are encountered from the field work plan, the
contractor shall A) notify to the Lockheed Martin Project Lead and B) suspend work to assess changes to
the work plan(s) and the HASP. Changes to the work plan(s) and the HASP shall be reviewed by the
Project Lead. Procedures addressing changes to this HASP as described in Section 6 of the LM Handbook
(Attachment 1) will be followed.
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1.1 TETRA TECH SAFETY STATISTICS

Table 1-1 presents safety statistics for Tetra Tech for the last 3 calendar years compared to the national
averages for our industry. This comparison uses data collected by the United States Department of Labor,
Bureau of Labor Statistics (BLS) for different types of employers, segregated by North American Industry
Classification System (NAICS) codes.

TABLE 1-1

TETRA TECH INCIDENT RATES
COMPARISON OF TETRA TECH AND 2011 BLS DATA FOR
NAICS CODE 541620 (TRIR AND LWDIR CASE RATES)

NAICS 541620
Professional
and Business

Tetra Tech | Tetra Tech | Tetra Tech

; 2012 2013 2014
Services
2013
Total Recordable Incident Rate
(TRIR) 1.00 0.67 0.69 0.51
Lost Workday Incident Rate
(LWDIR) 0.40 0.10 0.15 0.12

The data comparison illustrates that Tetra Tech’'s performance compares favorably with the most-recent
national averages for the environmental engineering and hazardous waste services industries. Raw data
for these statistics can be found in the Occupational Safety and Health Administration (OSHA) Form 300A

attached as Figure 1-1.

Tetra Tech Man Hours Worked

2012 24,904,295
2013 24,812,849
2014 23,586,978

Tetra Tech Experience Modification Rates (Policy Year October 1 - September 30):

2013 - 2014 0.80
2014 - 2015 0.83
2015 - 2016 0.77
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1.2 KEY PROJECT PERSONNEL AND ORGANIZATION

This section defines responsibilities for site safety and health for Tetra Tech employees conducting field
activities under this field effort. All personnel assigned to participate in the field work have the primary
responsibility for performing all of their work tasks in a manner that is consistent with the Tetra Tech Health
and Safety Policy, the health and safety training that they have received, the contents of this HASP, and in
an overall manner that protects their personal safety and health and that of their co-workers. The following
persons are the primary point of contact and have the primary responsibility for observing and implementing

this HASP and for overall on-site health and safety.

e The Tetra Tech Project Manager (PM) is responsible for the overall direction and implementation of this
HASP.

e The Field Operations Manager (FOL) manages field activities, executes the work plan, and enforces

safety procedures as applicable to the work plan.

e The Project Health and Safety Officer (PHSO) is responsible for developing this HASP in accordance
with applicable OSHA regulations. Specific responsibilities include:
- Providing information regarding site contaminants and physical hazards.
- Establishing air monitoring and decontamination procedures.
- Assigning personal protective equipment based on task and potential hazards.
- Determining emergency action procedures.
- ldentifying appropriate emergency contacts.
- Stipulating training and medical surveillance requirements.
- Providing standard work practices to minimize potential injuries and exposures associated with
hazardous waste site work.

- Modify this HASP, where and when necessary.

e The Site Safety Officer (SSO) supports site activities by advising the PM on the aspects of health and
safety on site. These duties may include the following:
- Coordinate health and safety activities with the FOL.
- Select, inspect, implement, and maintain personal protective equipment.
- Establish work zones and control points.
- Implements air-monitoring program for onsite activities.
- Verify training and medical status of onsite personnel status in relation to site activities.
- Implements hazard communication, respiratory protection, and other associated safety and health
programs as necessary.

- Coordinates emergency services.
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- Provides site specific training for onsite personnel.
- Investigates accidents and injuries (see Attachment Il Incident Report Form)
- Provides input to the PHSO regarding the need to modify, this HASP, or other applicable health

and safety associated documents as per site-specific requirements.

Radiation Site Officer

e Provide direction to Radiation Control Technicians (RCTs) and site workers

e Suspend work if any suspect or unknown radiological hazard is discovered

e Report all potential contamination events.

e Compliance with the requirements of this HASP are monitored by the SSO and coordinated through
the Tetra Tech Project Health and Safety Officer (PHSO)

Note: In some cases one person may be designated responsibilities for more than one position. For
example, the FOL may also be responsible for the SSO duties. This action will be performed only

as credentials, experience, and availability permits.

13 STOP WORK

All employees are empowered, authorized, and responsible to stop work at any time when an imminent and
uncontrolled safety or health hazard is perceived. In a Stop Work event (immediately after the involved
task has been shut down and the work area has been secured in a safe manner) the employee shall contact
the Project Manager and the Project Health and Safety Officer. Through observations and communication,
all parties involved shall then develop, communicate, and implement corrective actions necessary and

appropriate to modify the task and to resume work.
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Site Name: Martin State Airport Lockheed Martin

Revision 3
January 2016

Address: Middle River, Maryland

LMC Contact: Paul Calligan Phone Number:

Proposed Dates of Work: January 2016 until completion

(240) 676-5392

Project Team:

Tetra Tech Management Personnel: Discipline/Tasks Assigned:

Michael Martin, P.G. Regional Manager

Tony Apanavage Project Manager (PM)

TBD Site Safety Officer (SSO)

James Laffey Tetra Tech NUS Health and Safety Manager

Telephone

301) 528-3022
(410) 707-5259
(301)-528-3021

(301)-233-8230
TBD

(412) 921-8678

Clyde J. Snyder Project Health and Safety Officer (PHSQ)

Lawson Bailey Radiation Safety Officer

Amy Stanford Alt Radiation Safety Officer

TBD *Excavation Competent Person

*MUST BE FILLED OUT PRIOR TO BEGINNING WORK

Non-Tetra Tech Personnel Affiliation/Discipline/Tasks Assigned

(412) 921-8904

(706) 830-7530

(706) 832-7394

TBD

Telephone

Hazard Assessment (for purposes of 29 CFR 1910.132) for HASP preparation has been conducted by:

Prepared by: Clyde J. Snyder and Jennifer Carothers, PhD
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2.0 EMERGENCY ACTION PLAN

2.1 INTRODUCTION

This section has been developed as part of a planning effort to direct and guide field personnel in the event
of an emergency. In the event of an emergency, the field team will primarily evacuate and assemble to an
area unaffected by the emergency and notify the appropriate local emergency response
personnel/agencies. Workers who are ill or who have suffered a non-serious injury may be transported by
site personnel to nearby medical facilities, provided that such transport does not aggravate or further
endanger the welfare of the injured/ill person. The emergency response agencies listed in this plan are
capable of providing the most effective response, and as such, will be designated as the primary
responders. These agencies are located within a reasonable distance from the area of site operations,

which ensures adequate emergency response time.

Tetra Tech personnel may participate in minor event response and emergency prevention activities such

as:

e Initial fire-fighting support and prevention

o Initial spill control and containment measures and prevention

e Removal of personnel from emergency situations

e Provision of initial medical support for injury/illness requiring only first-aid level support

e Provision of site control and security measures as necessary

2.2 EMERGENCY PLANNING

Through the initial hazard/risk assessment effort, emergencies resulting from chemical, physical, or fire
hazards are the types of emergencies which could be encountered during site activities. To minimize or
eliminate the potential for these emergency situations, pre-emergency planning activities will include the

following (which are the responsibility of the SSO and/or the FOL):

e Coordinating with Lockheed Martin Martin State Airport and/or local emergency response personnel to
ensure that Tetra Tech emergency action activities are compatible with existing emergency response

procedures.
e Establishing and maintaining information at the project staging area (support zone) for easy access in

the event of an emergency. This information will include the following:

- Chemical Inventory (of chemicals used onsite), with Safety Data Sheets (SDS).
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- Onsite personnel medical records (Medical Data Sheets).

- Alog book identifying personnel onsite each day.

- Hospital route maps with directions (these should also be placed in each site vehicle).
- Emergency Notification - phone numbers.

The Tetra Tech FOL will be responsible for the following tasks:

Identifying a chain of command for emergency action.

e Educating site workers to the hazards and control measures associated with planned activities at the

site, and providing early recognition and prevention, where possible.

e Periodically performing practice drills to ensure site workers are familiar with incidental response

measures.

e Providing the necessary equipment to safely accomplish identified tasks.

2.3 EMERGENCY RECOGNITION AND PREVENTION

2.3.1 Recognition

Through the hazard assessment, it has been determined that the following potential hazards that could be
encountered:

Physical Injury resulting from:

Struck By: High-pressure lines could become disconnected and whip resulting in possible injury.
Prevention methods include having locking/ or pinned hose connections and whip checks to prevent

disconnection.

Entanglement: Entanglement hazards exist with the conveyor auger and rotating pump components. To
minimize these hazards equipment will be inspected to ensure guarding is in place. If the auger conveyor
is not equipped with a safety interlock on the lid to the auger, then administration controls will be put in
place to control persons accessing an unguarded rotating auger. See the TtSOP SWP 05-36 Drill Rigs

Attachment V for additional direction.
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Chemical Exposure: The scope of this work involves possible exposure to chemical contaminants site

personnel will:

e Reviewed the SDS and will have ready any emergency response measures necessary for response.

This includes an eyewash station and safety shower or drench hose if required.

e Locate a hospital that has decontamination capabilities and can provide care to chemical-exposed
personnel. If employees are injured due to chemical contamination the nearest medical facility with the
capability to decontaminate exposed individuals is John Hopkins Bayview Hospital at 4940 Eastern

Ave. Baltimore Maryland (see Figure 2-2 for directions).

Foreseeable emergency situations that may be encountered during site activities will generally be
recognizable by visual observation. A clear knowledge of the signs and symptoms of overexposure to
contaminants of concern may alert personnel of the potential hazards concerning themselves or their fellow

workers.

Tetra Tech will minimize or eliminate exposure to recognized hazardous substances covered by OSHA.
OSHA requires that exposure to hazardous materials that are not directly covered be monitored and
maintained below the limits set forth by the American Conference of Governmental Industrial Hygiene
(ACGIH), National Institute for Occupational Safety and Health (NIOSH), and manufacturers' recommended
limits. OSHA and the ACGIH have established required or suggested exposure limits for various chemicals
in use today. For materials that have more than one established exposure limit, the most stringent exposure
limit will apply when determining exposure limits, monitoring requirements, effective control technologies,

employee training, and reporting.

In determining the substances that are in use and the areas of exposure, the SSO will develop a program
to monitor the operation. The PHSO will determine the potential for exposure and will monitor appropriately
for the determination of hazard levels. In addition, the SSO will make any recommendations deemed
necessary for the protection of worker health and safety. When hazards are identified, they will be

addressed in accordance with the following prevention measures to eliminate the workplace hazards:
e Whenever possible, engineering controls will be implemented to eliminate or control hazards,

e Followed by administrative controls

e As alastresort, the use of personal protective equipment.
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These potential hazards, are discussed in detail in Sections 5.0 and 6.0. Additionally, early recognition will
be supported by periodic site surveys to eliminate any conditions that may predispose site personnel or

properties to an emergency. These surveys will consist of ensuring:

Approach paths to monitoring wells are maintained (cleared, mowed, etc.)

e Monitoring well protective casings are cleared of spider and insect nests.

e All equipment is inspected and ready for use looking for items such as guards, connections are pinned

or whip checked control potential flailing in the event the connect disconnects.

e Ensure emergency equipment is staged, inspected, and is ready for immediate response.

e Ensure personnel are employing protective equipment as described in this HASP.

The FOL and the SSO will constitute the site evaluation committee responsible for these periodic surveys.
Site surveys will be conducted at least once a week during the initiation of this effort. These surveys will

be documented in the Project Logbook.

2.3.2 Prevention

Tetra Tech and subcontractor personnel will minimize the potential for emergencies by following the
TtSOP’s and ensuring compliance with the HASP and applicable OSHA regulations. Daily site surveys of
work areas, prior to the commencement of that day’s activities, by the FOL and/or the SSO will also assist

in prevention of illness/injuries when hazards are recognized early and control measures initiated.

2.3.3 Fire Prevention / Flammable Ligquids

Tetra Tech and subcontractor personnel are responsible for fire prevention and protection in all of their
work areas at all times during the duration of this field effort (24 hours per day/seven days per week). All
site vehicles (both Tetra Tech and contractor vehicles) will be equipped with Fire Extinguishers and First
Aid Kits. Since fuels will be maintained on site approved ABC fire-fighting extinguishers must be provided.
Tt personnel and subcontractor personnel will only fight fires in the incipient stage (small fires) when there
is no danger of injury to personnel. Fire beyond the incipient stage requires immediate site evacuation and

notification of the Fire Department.
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The Lockheed Martin Project Lead will be notified as soon as possible of any fire, if Tetra Tech or
subcontractor personnel use a Lockheed Martin fire extinguisher, and of any and all fires that are

extinguished. In case of fire, Tetra Tech and subcontractor personnel will call 9-1-1.

All flammable and combustible liquids must be stored, dispensed and used in accordance with OSHA
regulations and the Uniform Fire Code. Bonding and grounding of containers containing flammable liquids

will be required.

All fire prevention/flammable liquids safety procedures and requirements stipulated in Section 3.15 of the
LM Handbook (Attachment I) will also be adhered to.

24 MARINE EMERGENCIES

Many emergency and incident scenarios which occur on land may also occur in the marine environment.
The severity and response actions for incidents may be very different when they occur on the water. Marine
applications of emergency planning and response have been included in this document, however marine
operations can be quite different in the planning and response requirements, and will be dependent on the
type of equipment and watercraft being used. Individual vessels may have distinctly different features which
cannot be addressed in a single plan, and therefore the cooperation and assistance of all contractors for

marine activities is required.

One of the most potentially serious types of marine emergencies that could occur is when a person falls
into the water (a “Man Overboard” event, or “MOB” emergency). This is particularly dangerous when
ambient temperature and water temperature conditions are low, which is anticipated on this project as the
dredging operations will occur during the winter months. This is of particular concern because a person
who becomes immersed into cold water and then is removed from the water into a cold environment is
susceptible to the risks of severe cold stress, including hypothermia. The procedures and controls that will
be in place and followed in the event of an MOB event are addressed in section 5.2.3.2 (“Man Overboard
(MOB) Procedures”) of this Plan.

Support vessels consisting of a 30ft. Jack Boat and a Tug Boat will be on scene at all times during dredging
operations. These support vessels will be maintained in fueled and fully operational status. They will serve
as emergency vessels to be used to evacuate workers from the barges, and to rescue retrieve and transport

any field crew to the shore who may need emergency treatment or assistance.

24.1 Marine Emergency Equipment

The following additional emergency equipment is required for marine applications.
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24.1.1 General

e Each watercraft shall carry fire extinguishers (for use in gasoline, oil and grease fires) approved by
Underwriters Laboratories (UL). Each fire extinguisher shall be inspected by the owner/operator
monthly to ensure that it is sufficiently charged and that the nozzles are free and clear. Discharged fire

extinguishers shall be replaced or recharged immediately. Extinguisher requirements are as follows:

Length of Watercraft Extinguisher Type Number Required
26 Feet or Less 1-A:10-B:.C 1
26 Feet or More 1-A:10-B:C 2

o All watercraft shall carry at least one air horn or similar sound-signaling device.

24.1.2 Flotation Devices
Personal

e A USCG approved Personal Floatation Device (PFD) shall be provided to and properly worn by all
persons in the following circumstances:

— On all watercraft, including barges, floating plants, powered and non-powered vessels and boats,
floating work platforms, floating pipelines, pontoons, etc.

— On structures extending over or next to water except where guardrails or safety nets are provided
for employees.

— Any work on or near water where falling into the water is a potential hazard.

— Working alone at night where there are drowning hazards, regardless of other safeguards
provided.

— Wherever there is a drowning hazard.

e PFDs are required for all marine work.

Life Rings — Watercraft

e Each watercraft shall be equipped with at least one Type IV PFD, designed to be thrown to a person in
the water and grasped and held by the user until rescued. A life ring or horseshoe buoy are two
common examples of a Type IV PFD. All Type IV PFDs must be approved by the ESS prior to use.
Life rings (rope attachment not required) and ring buoys (rope attachment required) shall conform to
the requirements of 46 CFR 160 (USCG approval) and shall have at least 70 feet (21 meters) of 3/8
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inch (1 centimeter) solid braid polypropylene line, or equivalent, attached. Throw bags may be used in
addition to life rings or ring buoys.

e Life rings or ring buoys shall be readily available and shall be provided as follows:

e A minimum of one on each vessel.

e A minimum of one on all motor boats up to 40 feet (12 meters) in length and at least two for motor boats
40 feet (12 meters) in length or longer.

e A minimum of two on any other piece or group of floating plant up to 100 feet (30 meters) in length and

one additional for each increase in length of 100 feet (30 meters) or fraction thereof.

Life Rings — Shoreline Locations

o Life rings (Type IV PFD) with at least 90 feet of line, shall be provided and readily available for
emergency rescue operations as follows:

e A minimum of one life ring at intervals of not more than 200 feet (60 meters). Examples of applicable
locations include: floating pipelines, walkways, wharves, piers, bulkheads, scaffolds, platforms, and

similar structures extending over or immediately next to water.

2.4.1.3 MOB “Pike Poles”

These are 20-foot long wooden poles that have a hook affixed on one end. The purpose of the poles is to
be used to reach to a person in the water to assist them by pulling them in toward the boat or shoreline.
The hook on the end of each pike pole is designed so that it can readily hook onto the loop on the back of
a PFD (in the event the person is unconscious or otherwise cannot grab the pole and requires such
assistance. If the injured person is unconscious and face down in the water, it s obvious that time is of the
essence to affect a rescue. In such a dire emergency, other field team members may jump into the water

to aid in assisting their incapacitated co-worker.

2.5 EVACUATION ROUTES, PROCEDURES, AND PLACES OF REFUGE

An evacuation will be initiated whenever recommended hazard controls are insufficient to protect the health,
safety or welfare of site workers. Specific examples of conditions that may initiate an evacuation include,
but are not limited to the following: severe weather conditions; fire or explosion; monitoring instrumentation
readings which indicate levels of contamination are greater than instituted action levels; and evidence of

personnel overexposure to potential site contaminants.
In the event of an emergency requiring evacuation, personnel will immediately stop activities and report to

the designated safe place of refuge unless doing so would pose additional risks. When evacuation to the

primary place of refuge is not possible, personnel will proceed to a designated alternate location and remain
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until further notification from the Tetra Tech FOL. Safe places of refuge will be identified prior to the
commencement of site activities by the SSO and will be conveyed to personnel as part of the pre-activities
training session. This information will be reiterated during daily safety meetings. Whenever possible, the
safe place of refuge will also serve as the telephone communications point for that area. During an
evacuation, personnel will remain at the refuge location until directed otherwise by the Tetra Tech FOL or
the on-site Incident Commander of the Emergency Response Team. The FOL or the SSO will perform a
head count using the site sign in sheet for accountability to account for and to confirm the location of site
personnel. Emergency response personnel will be immediately notified of any unaccounted personnel.
The SSO will document the names of personnel onsite (on a daily basis) in the site Health and Safety

Logbook. This information will be utilized to perform the head count in the event of an emergency.

Evacuation procedures will be discussed during the pre-activities training session, prior to the initiation of
project tasks. Evacuation routes from the site and safe places of refuge are dependent upon the location
at which work is being performed and the circumstances under which an evacuation is required.
Additionally, site location and meteorological conditions (i.e., wind speed and direction) may dictate
evacuation routes. As a result, assembly points will be selected and communicated to the workers relative
to the site location where work is being performed. Evacuation should always take place in an upwind

direction from the site.

2.6 EMERGENCY CONTACTS

Prior to initiating field activities, personnel will be thoroughly briefed on the emergency procedures to be
followed in the event of an accident. Table 2-1 provides a list of emergency contacts and their associated
telephone numbers. This table must be posted where it is readily available to site personnel. Facility maps

should also be posted showing potential evacuation routes and designated meeting areas.

Any pertinent information regarding allergies to medications or other special conditions will be provided to
medical services personnel. This information is listed on Medical Data Sheets filed onsite (see
Attachment Ill). If an exposure to hazardous materials has occurred, provide hazard information from

Medical Data Sheet to medical service personnel.

The Lockheed Martin Project Lead shall be contacted immediately in the event of a fatal or serious injury,
and unpermitted environmental release, or any ESH incident that is likely to generate significant publicity
or an adverse situation for Lockheed Martin. Detailed requirements are describe in Section 1.15 of the LM
Handbook (Attachment I).
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FIRE PREVENTION AND PROTECTION

In the event of a fire or explosion, procedures will include immediately evacuating the site (air horn will
sound for a single continuous blast), and notification of local fire and police departments. No personnel will

fight a fire beyond the stage where it can be put out with a portable extinguisher (incipient stage).

Fire Prevention

The major workplace fire hazards are flammable liquids and fuels, motorized vehicles, and equipment.

Fires will be prevented by adhering to the following precautions:

e Good housekeeping and storage of materials.

e Storage of flammable liquids and gases away from oxidizers.

¢ No smoking in the EZ or any work area.

¢ No hot work without a properly executed hot work permit.

e Shutting off engines to refuel.

e Grounding and bonding metal containers during transfer of flammable liquids.

e Use of UL approved flammable storage cans.

e Fire extinguishers rated at least 5 pounds ABC located on all heavy equipment, in the on-site office,
and near all hot work activities.

e Monthly inspections of all fire extinguishers.

Fire Protection

A map of all fire extinguisher locations will be developed. The person responsible for the maintenance of
fire prevention and/or control equipment is the SSO. The person responsible for the control of fuel source
hazards is the SSO.

2.7 OVERT CHEMICAL EXPOSURE

The following are standard procedures to treat chemical exposures. Other, specific procedures detailed on
the Safety Data Sheet (SDS) or recommended by the Corporate Medical Consultant will be followed, when

necessary. .

e SKIN AND EYE CONTACT: Use copious amounts of water. Rinse affected areas thoroughly, then
provide appropriate medical attention. Eyes and skin should be rinsed for 15 minutes upon chemical
contamination.

e INHALATION: Move to fresh air. Decontaminate and transport to hospital or local medical provider.
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o INGESTION: Decontaminate and transport to emergency medical facility.
e PUNCTURE WOUND OR LACERATION: Decontaminate and transport to emergency medical facility.

In the event of an emergency not requiring 9-1-1, LMC facility personnel should be contacted in the order
presented on Table 2-1.
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AGENCY

TELEPHONE

EMERGENCY (Police, Fire, and Ambulance)

911

LMC Project Lead, Paul Calligan

(240) 676-5392

Airport Operations Manager
Charles M. Baublitz

(410) 682-8831

Airport Director
Al Pollard, A.A.E

(410) 682-8800

Mike Musheno

(410) 682-1315 (Office)
(610) 656-4012 (Cell)

Maryland Air National Guard
Lt Col Peter Loebach

(410) 918-6486

Franklin Square Hospital

(443) 777-7000

John Hopkins Bayview Hospital
(Chemical Exposure Decontamination)

(410)-550-0350

Chemtrec

(800) 424-9300

National Response Center

(800) 424-8802

Project Health Physicist (PHP), Lawson Bailey

(803) 641-6326 (Office)
(706) 830-7530 (Cell)

Poison Control Center

(800) 222-1222

WorkCare

(888) 449-7787

Regional Manager, Michael Martin

(301) 528-3022

Tetra Tech Health and Safety Manager (HSM),
Jim Laffey

(412) 921-8678

Tetra Tech Project Health and Safety Officer
(PHSO), Clyde Snyder

(412) 921-8904 (Office)
(724) 516-0907 (Cell)

Tetra Tech Radiation Site Officer (RSO),
Lawson Bailey or Amy Stanford

(706) 830-7530 or (706) 832-7394

Miss Utility Maryland/DC

1-800-257-7777
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2.8 EMERGENCY ROUTE TO HOSPITAL

FIGURE 2-1
ROUTE TO FRANKLIN SQUARE HOSPITAL CENTER
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FIGURE 2-2
ROUTE TO JOHNS HOPKINS BAYVIEW HOSPITAL
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29 EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES

Tetra Tech personnel will be working in close proximity to each other at Lockheed Martin MSA. As a result,
hand signals, voice commands, and line of site communication will be sufficient to alert site personnel of

an emergency.

If an emergency warranting evacuation occurs, the following procedures are to be initiated:

¢ Initiate the evacuation via hand signals, voice commands, or line of site communication

e Report to the designated refuge point where the FOL will account for all personnel

e Once non-essential personnel are evacuated, appropriate response procedures will be enacted to
control the situation.

¢ Notify Lockheed Martin

e Locate a hospital that has decontamination capabilities and can provide care to chemical-exposed
personnel. If employees are injured due to chemical contamination the nearest medical facility with the
capability to decontaminate exposed individuals is John Hopkins Bayview Hospital at 4940 Eastern
Ave. Baltimore Maryland (See Figure 2-2 for directions).

e Describe to the FOL (FOL will serve as the Incident Coordinator) pertinent incident details.

e If possible, have a smartphone app such as iTriage downloaded on field phones and ensure field crews

understand how the app works. Available at: iTriage (https://www.itriagehealth.com)

e iTriage can provide routes to the selected medical facility. A Hospital Map is also provided in Figure 2-1

In the event that site personnel cannot mitigate the hazardous situation, the FOL and SSO will enact

emergency notification procedures to secure additional assistance in the following manner:
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Dial 911 and call other pertinent emergency contacts listed in Table 2-1 and report the incident. Give the
emergency operator the location of the emergency, the type of emergency, the number of injured, and a
brief description of the incident. Stay on the phone and follow the instructions given by the operator. The

operator will then notify and dispatch the proper emergency response agencies.

2.10 PERSONAL PROTECTIVE EQUIPMENT (PPE) AND EMERGENCY EQUIPMENT

A first-aid kit, eye wash units (or bottles of disposable eyewash solution) and fire extinguishers (strategically
placed) will be maintained onsite and shall be immediately available for use in the event of an emergency.
This equipment will be located in the field office as well as in each site vehicle. At least one first aid kit
supplied with equipment to protect against bloodborne pathogens will also be available on site. Personnel
identified within the field crew with bloodborne pathogen and first-aid training will be the only personnel

permitted to offer first-aid assistance.

Safety eyewear meeting American National Standards Institute (ANSI) Z87.1 is required in areas
designated as “Eye Protection Required” and is also required on all jobs where a potential injury to the eye

is possible whether or not the area is posted.

Safety shoes and boots which meet the new ASTM International standards, F 2412, Test Methods for Foot
Protection, and F 2413, Specification for Performance Requirements for Protective Footwear, have
replaced the former ANSI Z41 standard, Standard for Personal Protection-Protective Footwear, which has
now been withdrawn. Both of the new ASTM standards are under the jurisdiction of ASTM Committee F13
on Pedestrian/Walkway Safety and Footwear. The American National Standards Institute’s Z41 Committee
on Personal Protection-Protective Footwear has merged into ASTM International’s Committee F13. The
new ASTM standards contain minimal changes from the withdrawn ANSI Z41 1999 standard with regard
to test methodology. The new standards F 2412 and F 2413 will permit the continued use of safety and
performance standards previously provided in the ANSI document, which has been an important part of
worker safety since 1967. The new standards continue the long-standing effort to help protect against toe,
metatarsal and foot bottom injuries. The new ASTM protective footwear standards are enhanced with

expanded information on upper class 50 and class 75 toe protection performance requirements.

Appropriate NIOSH-approved respiratory protective devices must be worn when applicable state and/or
federal action levels or OSHA permissible exposure levels are exceeded. Appropriate air monitoring and
respiratory protection equipment will be supplied and maintained if inhalation hazards are anticipated and

a respiratory protection adhering to all state and federal regulations implemented.
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Hearing protection must be worn in all areas posted to indicate high noise level or where employees are
exposed to noise levels in excess of the OSHA action level (85 dBA over an 8-hour time-weighted average
or a dose of fifty percent).

Protective clothing such as suits, aprons, boots or gloves shall be worn where there is a hazard to the body

through dermal contact with chemicals, dusts, heat or other harmful agents or conditions.

Hard hats meeting the ANSI Z89.1 Standard will be worn in all areas where there is danger of impact to the

head or hazard from falling or moving objects.

All personal protective clothing and equipment will be used and approved as detailed in Section 3.1 of the
LM Handbook (Attachment I).

2.11 HAZARDOUS WASTE OPERATIONS AND EMERGENCY RESPONSE

Tetra Tech and subcontractor personnel conducting work at Lockheed Martin will adhere to Title 29, Code
of Federal Regulations, Section 1910.120 — Hazardous Waste Operations and Emergency Response or
the applicable state OSHA standards.

Tetra Tech and/or subcontractor personnel will to perform periodic work area inspections to determine the
effectiveness of the site safety and health plan and to identify and correct unsafe conditions in the work
area. These inspections shall be documented and available to Lockheed Martin upon request for review.

The requirements and regulations described in Section 3.20 of the LM Handbook (Attachment 1) will be

adhered to.

2.12 DECONTAMINATION PROCEDURES / EMERGENCY MEDICAL TREATMENT

During any site evacuation, decontamination procedures will be performed only if doing so does not further
jeopardize the welfare of site workers. Decontamination will be postponed if the incident warrants
immediate evacuation. However, it is unlikely that an evacuation would occur which would require workers

to evacuate the site without first performing the necessary decontamination procedures.

Tetra Tech personnel will perform rescue operations from emergency situations and may provide initial
medical support for injury/illnesses requiring only "Basic First-Aid" level support, and only within the limits
of training obtained by site personnel. Basic First-Aid is considered treatment that can be rendered by a
trained first aid provider at the injury location and not requiring follow-up treatment or examination by a

physician (for example; minor cuts, bruises, stings, scrapes, and burns). Personnel providing medical
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assistance are required to be trained in First-Aid and in the requirements of OSHA's Bloodborne Pathogen
Standard (29 CFR 1910.1030). Medical attention above First-Aid level support will require assistance from
the designated emergency response agencies. Attachment Il provides the procedure to follow when

reporting an injury/iliness, and the form to be used for this purpose.

2.13 WORKCARE INCIDENT INTERVENTION PROGRAM

The WorkCare Incident Intervention program is an injury and illness management tool that provides 24/7
immediate telephone access for Tetra Tech employees to access a WorkCare occupational medical
provider. Their clinical staff of nurses and doctors will intervene on behalf of the Tetra Tech employee after
a workplace injury and illness. The goal of the program is to help make sure the employee receives proper

care with effective outcomes.

When this service is used within the first hour of an incident, known as the “golden hour,” the clinical team
has the ability to guide the proper course of action so that medical evaluation and treatment are rendered

appropriately. This early intervention service provides the right care, at the right time, in the proper setting.

At the time of a workplace injury or illness, the FOL/SSO calls the WorkCare toll free telephone number —
(888) 449-7787. The FOL/SSO then provides information on the type of incident, possible cause, and the

scope of the situation.

The WorkCare clinician will provide:

e An evaluation of the incident
o Direction on the appropriate course of action

e Consults with the employees treating physician to design a quality care treatment plan

2.14 INJURY/ILLNESS REPORTING

If any Tetra Tech personnel are injured or develop an illness as a result of working on site, the Tetra Tech
“Incident Report Procedure” (Attachment Il) must be followed. Following this procedure is necessary for

documenting of the information obtained at the time of the incident.

Any pertinent information regarding allergies to medications or other special conditions will be provided to
medical services personnel. This information is listed on Medical Data Sheets filed onsite. If an exposure
to hazardous materials has occurred, provide information on the chemical, physical, and toxicological

properties of the subject chemical(s) to medical service personnel.
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Tetra Tech personnel will contact the LMC personnel in the order presented in Table 2-1 in the event of a
fatality injury, environmental release (spill), near-miss incident, or an ESH incident that is likely to generate
significant publicity. A written report of the incident/injury/spill and corrective action(s) must be submitted
to LMC personnel within one (1) day of the incident.

Section 8.1 of the LM Handbook (Attachment I) describing the requirements of accident, injury, illness and

incident reporting will be addressed.

2.14.1 TOTAL Incident Reporting System

TOTAL is Tetra Tech’s online incident reporting system. Use TOTAL to directly report health and safety
incidents, notify key personnel, and initiate the process for properly investigating and addressing the causes
of incidents, including near-miss events. An incident is considered any unplanned event. It may include
several types of near misses, events where no loss was incurred, or incidents that resulted in injuries or

illness, property or equipment damage, chemical spills, fires, or damage to motor vehicles.

A copy of the TOTAL incident reporting form is included in Attachment Il. TOTAL is an intuitive system that
will guide you through the necessary steps to report an incident within 24 hours of its occurrence. TOTAL
is a tool helps Tetra Tech to better track incidents, analyze root causes, implement corrective action plans,
and share lessons learned.

TOTAL is maintained on the Tetra Tech Intranet site at https://my.tetratech.com/

Once on the “My Tetratech” site, TOTAL can be found under the Health and Safety tab, Incident Reporting
section, select “Report an Incident (TOTAL).” This will connect you directly to TOTAL. TOTAL can also be

accessed directly from the internet using the following web address: http://totalhs.tetratech.com/

Note: When using the system outside the Tetra Tech intranet system or when operating in a wireless mode,
a VPN connection will be required. The speed of the application may be affected dependent upon outside
factors such as connection, signal strength, etc. Enter the system using your network user name and

password. The user name should be in the following format - TT\nickname.lastname.

2.15 DRILL/INCIDENT AFTER ACTION CRITIQUE

The FOL may conduct a drill or exercise to test the Emergency Action Plan. A critique with the site
personnel after each drill or incident will be conducted. This critique provides a mechanism to review the
incidents and exercises or drills to determine where improvements can be made. For incidents recorded in
TOTAL, the FOL will utilize the Lessons Learned component for the critique.
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3.0 SITE BACKGROUND

3.1 SITE HISTORY

The LMC MSA is located at 2323 Eastern Boulevard in Middle River, Maryland. The site consists of
approximately 180 acres of land and twelve main buildings. The subject property also includes perimeter
parking lots, an athletic field, Lot D (presently a vacant lot with a concrete foundation for former Building D),
a trailer and parts storage lot, and a vacant waterfront lot. The site is bounded by Eastern Boulevard (Route
150) to the north, Dark Head Creek to the south, Cow Pen Creek to the west, and Martin State Airport to
the east.

The Martin State Airport (MSA) is located at 701 Wilson Point Road in Middle River, Maryland, and is
bounded by Frog Mortar Creek to the east and Stansbury Creek to the west. Both creeks join into
Chesapeake Bay to the south of the airport. With surface water bodies surrounding most of MSA, the site

can be considered a small peninsula.

Historically, MSA was owned and operated by the Glenn L. Martin Company from approximately 1929 to
1975. Glenn L. Martin Company is the predecessor to Martin Marietta; Lockheed and Martin Marietta
merged in 1996 to form Lockheed Martin Corporation. Since the 1950’s the Maryland Air National Guard
has leased land at the northeastern portion of the airport just north of the MSA site being investigated by
LMC. In 1975, the airport was sold to the Maryland Aviation Administration (MAA), an agency within the

Maryland Department of Transportation.

Currently, LMC is completing voluntary investigations conducted under the Maryland Department of the
Environment (MDE) Environmental Restoration and Redevelopment program on a 50 acre portion of the
MSA. This study is in support of the characterization of the 50 acre area.

Martin State Airport is an active airport, operated by the Maryland Aviation Administration. It is comprised

of 747 acres, and is described by the MAA as a General Aviation Reliever Airport.

3.2 STRAWBERRY POINT AND GREATER STRAWBERRY POINT FACILITY

Strawberry Point (SP) is located within the confines of the MSA at the southern tip of the peninsula between
the confluence of Stansbury Creek and Frog Mortar Creek. SP can be accessed from Eastern Avenue by
traveling on Wilson Point Road and entering through a secured unmanned gate. The previously
investigated, SP wooded area is located at the southwest termi of the peninsula and covers approximately
25 acres. The wooded area is bounded by earthen berms near the water line with thick brush and trees

covering the entire area. Much of the SP wooded area was filled during the 1940’s reportedly from
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deposition of dredge spoils from Stansbury Creek and Frog Mortar Creek. A locked gate controls the
entrance to the wooded area. The remainder of the area is currently being investigated, referred to as
GSP, is a cleared and partially developed 75-acre area that houses a seaplane ramp, hangar, tank farm,
police building and other maintenance buildings extending from the southern end of peninsula to the
northern end bordering Taxiway J and eastward from Stansbury Creek to the Taxiway F. The airport runway
is located northeast of the GSP.

Greater Strawberry Point was leased from the Glenn L. Martin Company by the Department of Navy on
December 23, 1943. At that time, the Navy used the facility and the supporting structures, including a large
hangar, for seaplane maintenance, launching, and recovery operations. During Navy occupancy, the
former hangar and surrounding GSP area was known as the Naval Weapons Industrial Reserve Plant No.
148. Beginning on December 16, 1963, the Air Force occupied the facility (Permit No.1-N-MD-714) for a
brief period. During the Department of Defense (DOD) usage (Navy and Air Force operations), the southern
portion of the GSP near the wooded portion of the site contained more than 10 buildings. These included
the Beach House (Building No. 3), the Pumping Station (Building No. 4), the Chlorination Station (Building
No. 5), two Power Fence Service Houses (Building No. 6 and No. 9), Solvent Storage (Building No. 7),
Equipment Storage Building (Building No. 8), Power Fence Switch House (Building No. 10), Delivery
Hangar (Building ND/No. 11), and a general Storage Building (Building No. 12). A tank farm containing
aboveground storage tanks (ASTs), used for the storage of aircraft fuels, was located adjacent to the

wooded area near the southernmost tip of the developed area.

During the same time period (1940s to 1960s), the northern portion of greater GSP was developed with
several improvements related to the Naval weapons research. These structures included the Induction
Test Building (Building No. 13), Control House (Building No. 14), Noise Suppression Building (Building No.
15), Jet Test Shed (Building No. 16), Storage Building (Building No. 17), Propulsion Test Building (Building
No. 22), Compressor Shed (Building No. 23), Engine Test Building (Building No. 24), and Vibration Slosh
Test Building (near location of current ground surface mounding). A missile testing area was located along
a straight road northwest of the Propulsion Test Building that included the Hyper-therm Test Facility
(Building No. 25), Propellant Storage Shed (Building No. 18), Furnace Building (Building No. 19), Acetylene
Storage Shed (Building No. 20), Vanguard Tower (Building No. 21), Block House (Building No. 26), and
three Coupon Test Sheds (Building No. 27, No. 28, and No. 29).

Further to the northwest, along a former dirt road connecting Strawberry Point Road to the historic airfield
maintenance storage building (Building No. 37), several buildings dedicated to nuclear research and testing
were constructed. Two main research buildings were designated as the Critical Test Building (Building No.
36/Building. KC) and the Radioisotope Lab (Building No. 35/Building KJ). These research labs operated
under Nuclear Regulatory Commission (NRC) permits. These buildings were decontaminated in the late

1980s and NRC terminated the licenses in 1995. A third building was located just south of the labs and
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was known as the Liquid Metal Test Facility (Building No. 34). Additional buildings near the nuclear labs
included several sheds that were removed by Martin-Marietta Corporation to construct Taxiway J, including

an organic material storage shed.

Available records indicate that two underground storage tanks (USTs) were installed during DOD’s usage
of the southern GSP facilities. A 10,000-gallon, heating oil UST was located adjacent to the hangar
(Building ND) to provide fuel to the hangar’s heating system. This UST was closed-in-place in 1987 (post-
DOD period) as the hangar’s heating system was converted from fuel oil to natural gas. Both the lease and

permit expired on November 30, 1967.

Just prior to that date, the Glenn L. Martin Company merged with Marietta Corporation to form Martin-
Marietta Corporation. On June 30, 1975, MSA was conveyed to the MDOT. The State of Maryland currently
uses MSA to house and maintain Medivac Units and Helicopters. The southern portion of GSP is occupied
by the Baltimore County Marine Police. Eleven USTs have been removed from MSA since 1983 and no
evidence of leakage was reported. The large hangar (designated as Building ND) was demolished in 1989,
and another hangar that currently houses the Maryland State Police was constructed in 1989 and 1990.
GSP currently contains a tank farm consisting of 12 ASTs containing jet fuel, fuel oil, and gasoline along
with a pump house and other ancillary buildings currently used by the airport. In addition, as many as six
ASTs present at the tank farm are in use by other tenants. An oil spill was reported during the construction
of the new hangar in 1989 and 1990, when a fuel oil return and receiving line to two 12,000-gallon ASTs

located in the tank farm was severed.

3.3 DUMP ROAD SITE

Environmental investigations of the Martin State Airport (MSA) Dump Road Area (DRA) began in 1989
when the Maryland Department of the Environment (MDE) conducted a preliminary assessment of MSA.
During the 1930s and 1950s, the Glenn L. Martin Aircraft Company reportedly used a sand pit under the
current Taxiway Tango to dump spent battery acid, acid type strippers and other acidic solutions, dredge
spoils, and construction debris. The United States Environmental Protection Agency (USEPA) concluded,
after a review of the preliminary assessment of the area, that no signs of waste disposal were apparent,

and the site was classified as “No Further Remedial ActionPlanned.

In July 1991, four drums containing dried zinc-chromate paint were uncovered during installation of
underground electric cables adjacent to Taxiway Tango west of Taxiway Tango. The discovery of these
four drums prompted MDE to order the Maryland Aviation Administration (MAA) [the owners of MSA at that
time] to perform additional studies (MDE, 1992 and 1997). The MAA conducted additional studies from
1991-1998, which included geophysical surveys to locate and identify buried materials, and sampling and
chemical analyses of soil, groundwater, surface water, and sediment. These early investigations identified

four areas of concern: (1) the Taxiway Tango Median Anomaly Area, (2) the Drum Area, (3) two ponds
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(Pond 1 and Pond 2), and (4) the Petroleum Hydrocarbon Area. These four areas became the focus of
subsequent studies when chemical constituent impacts to soil, pond sediment, and groundwater became
apparent. Trichloroethene (TCE) and TCE-degradation daughter products were detected throughout the
investigation area, with the highest concentrations appearing in the upper and intermediate surficial aquifer.
Previously detected groundwater concentrations of TCE at MSA range from 0.5 micrograms per liter (ug/L)
to more than 100,000 pg/L. 1,4-Dioxane, typically co-located in groundwater with chlorinated solvents, is
also considered a chemical of concern. TCE-degradation daughter products (e.g., dichloroethenes and
vinyl chloride) are typically co-located with TCE at MSA. Lockheed Martin Corporation (Lockheed Martin),
the successor firm of the Glenn L. Martin Aircraft Company, conducted a remedial investigation (RI) [Tetra
Tech, 2012a] from 1999-2009 and supplemental work at the DRA from 2010 through the present to further

delineate the extent of soil, groundwater, and pond sediment chemical impacts indicated by earlier studies.
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40 SCOPE OF WORK

This section summarizes the specific tasks that are to be conducted as part of this scope of work and
covered by this HASP. Any modifications (additions or substantive changes) to these specified tasks will
be a change in scope, which will require a review and appropriate modification of this HASP. In such an
event, the PM is responsible for communicating the nature of the change to the HSM prior to the initiation
of any onsite activity associated with the scope of work change. The HSM is then responsible for assuring

that appropriate changes to this HASP are made.

The planned tasks covered by this HASP include the following:

¢ Mobilization/demobilization activities
¢ Soil lithology and groundwater assessment using Cone Penetrometer Testing (CPT) equipped with a
Membrane Interface Probe (MIP)
e Confirmatory Direct Push Technology (DPT) soil and groundwater assessment
¢ Installation and development of groundwater monitoring wells and well points via Direct Push
Technology
e Surveying new monitoring wells
e Multi-media Sampling
- Groundwater Samples
- Groundwater Levels
- Aquifer Samples
- Soil Samples
- Sediment Samples
- Storm Water Samples
- Surface Water Samples
e Wetland Survey
e Dump Road Site
- Pre-excavation soil/waste profile sampling
- In situ DPT soil sampling
- Excavation of soils
- Soll disposal

- Post-characterization confirmatory sampling

Excavation backfilling

Passive Flux Meter Grid Deployment and Retrieval
e Concrete Coring
e Passive Soil Gas survey

e Gamma Walk-over survey
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¢ Monitor Gamma Radiation

e Aquifer pump testing

e Geophysical Surveying

e Test pit excavation and soil sampling

e Surface and Landscaping Repair

e Decontamination of heavy equipment and sampling equipment

e IDW Management

For more detailed description of the planned tasks associated with LMC MSA, refer to the Work Plan (WP).
Any tasks to be conducted outside of the elements listed here will be considered a change in scope requiring
modification of this document. All requested modifications to this document will be submitted to the HSM

by the PM or a designated representative.

No other activities are anticipated to be necessary. If it becomes apparent that additional or modified tasks
must be performed beyond those listed above, the work is not to proceed until the FOL or SSO notifies the
Project Manager and the HSM, so that any appropriate modifications to this HASP can first be developed

and communicated to the intended task participants.

4-2



Revision 3
January 2016

5.0 IDENTIFYING AND COMMUNICATING TASK-SPECIFIC HAZARDS AND
SAFE WORK PRACTICES

The purpose of this section is to identify the anticipated hazards and appropriate hazard prevention/hazard
control measures that are to be observed for each planned task or operation. These topics have been
summarized for each planned task through the use of task-specific Activity Hazard Analysis (AHASs), which
are to be reviewed in the field by the SSO with all task participants prior to initiating any task. Additionally,
potential hazard and hazard control matters that are relevant but are not necessarily task-specific are

addressed it the following portions of this section.

Section 6.0 presents additional information on hazard anticipation, recognition, and control relevant to the
planned field activities.

In the event of an emergency, not requiring 911, LMC/MSA facility personnel should be contacted in the

order presented on Table 2-1.

5.1 GENERAL SAFE WORK PRACTICES

In addition to the task-specific work practices and restrictions identified in the AHA's (Attachment V) the

following general safe work practices are to be followed when conducting work on-site.

Eating, drinking, chewing gum or tobacco, taking medication, or smoking in contaminated or potentially

contaminated areas or where the possibility for the transfer of contamination exists is prohibited.

e Wash hands and face thoroughly upon leaving a contaminated or suspected contaminated area. If a
source of potable water is not available at the work site that can be used for hands-washing, the use of
waterless hands cleaning products will be used, followed by actual hands-washing as soon as
practicable upon exiting the site.

e Avoid contact with potentially contaminated substances including puddles, pools, mud, or other such

areas.
e Avoid, kneeling on the ground or leaning or sitting on equipment.

e Keep monitoring equipment away from potentially contaminated surfaces.

e Plan and mark entrance, exit, and emergency evacuation routes.

¢ Rehearse unfamiliar operations prior to implementation.
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e Buddies should maintain visual contact with each other and with other on-site team members by

remaining in close proximity to assist each other in case of emergency.

e Establish appropriate safety zones including support, contamination reduction, and exclusion zones.

e Minimize the number of personnel and equipment in contaminated areas (such as the exclusion zone).

Non-essential vehicles and equipment should remain within the support zone.

e Establish appropriate decontamination procedures for leaving the site.

e Immediately report all injuries, illnesses, and unsafe conditions, practices, and equipment to the SSO.

o Observe co-workers for signs of toxic exposure and heat or cold stress.

¢ Inform co-workers of potential symptoms of iliness, such as headaches, dizziness, nausea, or blurred

vision.

e Prior to any onsite activities, a tailgate meeting will be conducted to discuss the activities and health

and safety issues that are relevant to the activities.

5.2 DRILLING (HSA/DPT/LITTLE BADGER UNIT/ROTOSONIC) SAFE WORK PRACTICES

The following Safe Work Practices are to be followed when working near operating drilling equipment.

521 Before Drilling

e |dentify underground utilities, buried structures, and aboveground utility lines before drilling. Tetra
Tech, Inc. personnel will use the TtSOP Utility Locating and Excavation Clearance Standard Operating
Procedure (Attachment VIII).

o Dirill rigs will be inspected by the SSO or designee, prior to the acceptance of the equipment at the site
and prior to the use of the equipment. Needed repairs or identified deficiencies will be corrected prior
to use. The inspection will be accomplished using the Equipment Inspection Checklist provided in
Attachment V. Additional inspections will be performed at least once every 10-day shift or following

repairs.

e Check operation of the Emergency Stop/Kill Switch and/or the "Dead Man's” operational controls.

These operational checks are required initially as part of the equipment pre-use inspection, and then
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periodically thereafter. Periodic checks are required at least weekly, or more frequently if

recommended by the rig manufacturer.

Ensure that machine guarding is in place and properly adjusted.

Block drill rig and use out riggers/levelers to prevent movement of the rig during operations.

The work area around the point of operation will be graded to the extent possible to remove any trip

hazards near or surrounding operating equipment.

The driller’s helper will establish an equipment staging and lay down plan. The purpose of this is to
keep the work area clear of clutter and slips, trips, and fall hazards. Mechanisms to secure heavy

objects such as drill flights will be provided to avoid the collapse of stacked equipment.

Potentially contaminated tooling will be wrapped in polyethylene sheeting for storage and transport to

the centrally located equipment decontamination unit.

Prior to each instance of engaging the HSA drill rig, the Driller will look to ensure that the drilling area
is clear of personnel and obstructions, and verbally alert everyone in the area that the rig is about to be

engaged.

Prior to the start of boring operations, one individual will be designated at the person responsible for
immediate activation of the emergency stop device (if applicable) in the event of an emergency. This
individual will be made known to the field crew and will be responsible for visually checking the work

area and verbally alerting everyone of boring operations prior to engaging the equipment.

5.2.2 During Drilling

The Driller will ensure that an individual is constantly stationed at a location were the drill rig emergency

stop switch can be immediately engaged.

Minimize contact to the extent possible with contaminated tooling and environmental media.

Support functions (sampling and screening stations) will be maintained a minimum distance from the
drill rig of the height of the mast plus five feet or 35-feet for Rotosonic/HSA, 25-feet for DPT operations

whichever is greater to remove these activities from within physical hazard boundaries.

Only qualified operators and knowledgeable ground crew personnel will participate in the operation of

the drill rig.
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e During maintenance, use only manufacturer provided/approved equipment (i.e. auger flight connectors,

etc.)

e In order to minimize contact with potentially contaminated tooling and media and to minimize lifting

hazards, multiple personnel should move auger flights and other heavy tooling.

e Only personnel absolutely essential to the work activity will be allowed in the exclusion zone.

5.2.3 After Drilling

e Equipment used within the exclusion zone will undergo a complete decontamination and evaluation by
the SSO to determine cleanliness prior to moving to the next location, exiting the site, or prior to down

time for maintenance.

¢ Motorized equipment will be fueled prior to the commencement of the day’s activities. During fueling

operations equipment will be shutdown and bonded to the fuel source.

¢ When not in use drill rigs will be shutdown, and emergency brakes set and wheels will be chocked to

prevent movement.

e The mast will be completely lowered and outrigger completely retracted during movement to

decontamination or the next location.

e Areas subjected to subsurface investigative methods will be restored to equal or better than original
condition. Any contamination that was brought to the surface by drilling or DPT operations will be
removed and containerized. Physical hazards (debris, uneven surfaces, ruts, etc.) will be removed,
repaired or otherwise corrected. In situations where these hazards cannot be removed these areas will

be barricaded to minimize the impact on field crews working in the area.

5.2.4 Concrete Coring Operations

The following safe work practices will be employed during concrete coring operations:

o |dentify underground utilities before commencing any concrete operations.

e Use wetting techniques to minimize dust and friction.

e When applying water to the core bit the operator should apply water until the slurry begins to look like
heavily creamed coffee.

o Wear the well-fitting nitrile gloves (rather than cotton or leather gloves) when in coring.
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e Wash and dry hands before putting on gloves and every time that you remove your gloves.

e Replace grossly contaminated or worn-out gloves.

e Make sure the coring machine is properly anchored.

e Standing on the machine may cause the bit to bind up in the hole

e Use the manufacturers recommended speed (revolutions per minute) for the diameter of the bit used.

e The coring machine will be inspected to insure housings; plugs; guards are intact, and the coring
machine is in good operating order.

o |If the power source to be employed is not through a Ground Fault Circuit Interrupter (GFCI) then a
temporary GFCI plug extension shall be put in place.

e A shop vac or similar device also connected to the GFCI will be used to collect the water employed
during the coring process. All water in the coring area will be cleaned to reduce the potential for slip,
trip and falls. Place floor wet signs as necessary from all approach venues.

e The preferred method is to bolt the coring machine to the floor during coring operations. It is however
acceptable to utilize sand bags or similar weighted devices to control movement during this activity.

e No open core holes will be permitted after the termination of the shift. All cores will be placed back in
the holes or the holes will be fitted for their permanent casings for the sub-slab soil gas vapor monitoring
points.

e All core holes finished with protective casings or finished using concrete will be finished to grade again

to prevent slip, trips, and/or falls.

5.3 EXCAVATION —SAFE WORK PRACTICES

See Section 16.0 of this HASP.

5.4 PERMANENT SOIL GAS VAPOR MONITORING POINTS WITHIN BUILDINGS

If installation of permanent soil gas vapor monitoring points is conducted within buildings on site, soil gas
monitoring points may need to be installed at various locations using a diesel powered DPT rig. If
necessary, a gasoline or electric powered concrete coring machine may used if the DPT rig cannot push

through the concrete floor.

Operation of diesel/gasoline powered equipment within enclosed areas such as buildings presents unique
hazards particularly the inhalation of exhaust gasses, fumes, and dusts generated during concrete coring
or soil boring. Additional hazards that may be present during these operations include, increased noise
levels, contact with utilities, electrocution hazards (particularly if water is present), and the movement of

heavy equipment.

The major gaseous products of both diesel and gasoline fueled engines are carbon monoxide and water,

but lower percentages of carbon monoxide, sulfur dioxide, and nitrogen dioxides as well as low molecular
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weight hydrocarbons and their derivatives are also formed. Submicron-size particles are present in the
exhaust emissions of internal combustion engines. The particles present in diesel engine exhaust are
composed mainly of elemental carbon, absorbed organic material, and traces of metallic compounds. The
particles emitted from gasoline engines are composed primarily of metallic compounds, elemental carbon
and adsorbed organic material. However, the composition and quantity of the emissions from an engine
depend mainly on the type and condition of the engine, fuel composition and additives, operating conditions,

and emission control devices.

Short-term (acute) effects of workers exposed to high concentrations of exhaust gasses/fumes may include
irritation of the eyes, nose, and throat; lightheadedness; heartburn; headache; weakness, numbness and
tingling in the extremities; chest tightness; wheezing; and vomiting. Although there have been relatively
few studies on the long-term health effects of exhaust gasses/fumes, the available studies indicate that
they can be harmful to your health. According to the National Institute for Occupational Safety and Health
(NIOSH), human and animal studies show that diesel/gasoline exhaust should be treated as a human
carcinogen. Exposure to diesel/gasoline exhaust in combination with other cancer causing substances
may increase your risk of developing lung or other forms of cancer. Some studies have suggested that
workers exposed to diesel/gasoline exhaust are more likely to have chronic respiratory symptoms such as

persistent cough and mucous, bronchitis, and reduced lung capacity than unexposed workers.

The follow controls may be used to minimize potential exposures to exhaust gases/fumes:

o Use flexible tailpipe or stack exhaust hoses to vent equipment exhaust gases/fumes to the outside.

e Use of general ventilation (roof vents, open doors and windows, roof fans, rollup doors, floor fans, etc.)
to move air through the work area to facilitate dilution of airborne exhaust gases/fumes. If exhaust
gas/fume concentrations cannot be diluted with existing general ventilation methods, use local exhaust
ventilation devices (portable axial blowers, coppus blowers) to vent exhaust gases/fumes to the outside.

o If feasible, use grade 1K diesel fuels which burns more clearly than Diesel 1 fuels.

e All equipment must have regular maintenance and frequent tune ups including checks of the exhaust
system to determine if leaks exist. All equipment will be inspected using the Equipment Inspection
Checklist provided in Attachment V.

e Prolonged idling of machinery should be avoided.

e Minimize the number of personnel in the area where internal combustion engines are operating.
Observe workers for signs and symptoms of exposure.

e Monitor the work area for airborne concentrations of carbon monoxide which will be used to control
exposures to carbon monoxide and other exhaust gases — follow established action levels.

e Use wetting methods to suppress airborne dusts generated during concrete coring or soil boring within
the building.
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HAND AND POWER TOOL SAFE WORK PRACTICES

The following safe work practices will be employed during hand and power tool usage:

All hand and power tools will be maintained in a safe condition.

Electrical power tools shall be grounded or double insulated with proper assured equipment grounding
inspections or Ground Fault Interrupter (GFI) circuit protection provided.

Pneumatic power tools shall be secured to the hose or whip by some positive means.

Only properly trained Contractor employees shall operate power-actuated tools.

All grinding machines shall conform to OSHA and ANSI requirements.

Hand and power tool use procedures are detailed in Section 3.16 of the LM handbook and will be followed.

5.6

HOUSEKEEPING / CLEANUP

Housekeeping procedures described in Section 5 of the LM Handbook (Attachment I) will be addressed

and the following housekeeping practices will be employed during this field effort:

Ensure discharge permits and/or Stormwater Pollution Prevention Plans (if applicable) are available at

the project job site.

Tetra Tech and/or subcontractor personnel will clean up its respective work area(s) and maintain work

areas free from all slip, trip, and fall hazards at all times.
Debris shall be kept cleared from work areas, passageways, stairs, and in and around buildings or
other structures. The work area must be left free from accumulation of waste and rubbish at the end

of each work shift.

Combustible scrap and debris shall be removed at regular intervals during the course of work. Safe

means shall be provided to facilitate such removal.

At the end of each working day and/or the conclusion of work being performed, the work area will be

restored to the same degree of neatness as when work commenced.

Tetra Tech and/or subcontractor will furnish necessary equipment and/or receptacles to remove waste

and rubbish from the job site unless otherwise specified by Lockheed Martin.
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5.7 SAFE BOATING PRACTICES (i.e., WORKING FROM WATER VESSELS/BARGES)

Offshore Passive Soil Gas survey activities will require site personnel to work from pontoon boats in tidal
bodies of water. The Diving Company HASP for this operation is attached to this HASP in Attachment XIV.
To avoid potential hazards associated with working on water (drowning), the field team shall employ lifelines
(tie-off procedure), safety harnesses, when on the barge. U.S. Coast Guard (USCG) approved personal
flotation devices (PFD) will be on hand for all participants and will be used. Due to the obvious hazards
associated with working on water during inclement weather, field activities may be temporarily suspended
or terminated at the discretion and direction of the FOL or SSO. Tetra Tech personnel will also follow the

Tetra Tech procedures for working over water outlined in Standard Operating Procedure SWP 5-6 .

Refer to the Diver's HASP in Attachment XIV of this HASP.

57.1 U.S.C.G. Flotation Device Types

Use the following information to determine the proper type of U.S.C.G. PFD.

Off Shore Life Jacket (Type |, 22Ibs buoyancy)

Type | life jacket is the best choice for rough or open waters. This type will float you the best and is favorable
if rescue may be long in coming. This type will turn an unconscious person upright in the water. Though is

bulky it does have a highly visible color for easier detection.

Near Shore Buoyant Vest (Type Il, 15.5lbs buoyancy)

Type Il is a good choice for calmer waters. It will turn most unconscious persons face-up in the water.

Though it is less bulky than Type |, it is not intended for long hours in calm or rough water.

Flotation Aid (Type lll, 15.5lbs buoyancy)

Type lll is probably the most comfortable device offering more freedom of movement, such as water skiing
or fishing, but is not intended for rough water. Also, an unconscious person may end up face-down in the

water.

Throwable Devices (Type V)

Throwable devices are intended for calm waters with heavy boat traffic where help is always close. It is not
intended for unconscious persons or non-swimmers or long hours in the water. They are good backups for
the other devices.

5-8



Revision 3
January 2016

Site personnel shall wear Type Il personal flotation devices in the event someone falls overboard, boats
sinks or capsizes. Type llls were selected as they offer the most flexibility for working while still meeting
minimum requirements for buoyancy. In situations where personal flotation devices cannot be worn due to
the task to be conducted, the flotation devices shall be immediately available/accessible. It is
recommended that personal flotation devices be continually worn during colder months due to the potential
for hypothermia to restrict muscle movement and therefore, self-rescue and maintaining buoyancy. In
addition, a single Type IV Throwable Flotation Device shall be maintained on board the boat with at least

90 feet of 3/8 polypropylene line.

When work activities take personnel within four feet of navigable waters edge personnel will have
immediately accessible a lifeline with a throwing bag or Type IV flotation device facilitate extraction from

the water. Personnel working on water’s edge will do so using the buddy system to assist in rescue efforts,

if needed.
Device Type Description
Off Shore Life Jacket Type | Best in rough or open waters. Floats best
22lbs buoyancy especiall_y in Iong time rescue. Will turn
unconscious upright. Bulky but highly
visible.
Near Shore Buoyant Vest | Type Il, Good in calmer waters. Will turn most

unconscious face-up. Less bulky. Not for
long time rescue.

Flotation Aid Type llI Most comfortable device offering more
freedom of movement. Not intended for
rough water. Unconscious may end up
face-down

Throwable Devices Type IV Throwable devices for calm waters with
heavy boat traffic where help is always
close. Not for unconscious, non-swimmers
or long hours. Good backups for the other
devices.

15.5lbs buoyancy

15.5lbs buoyancy

5.7.2 U.S.C.G Boat Requlations

No person born on or after March 1, 1986 shall operate a vessel that is fitted with propulsion machinery of
more than ten (10) horsepower on waterways unless the person has successfully completed a boating
safety education program as approved by the USCG. Certain bodies of water in some states may also
have local restrictions as to type and size of watercraft or motor horsepower, restricted use areas, boat
speed, and times for use. The FOL is responsible for checking with appropriate local authorities to identify

and address any additional requirements/restrictions.
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The U.S.C.G. requires boats to have the following equipment on board:

e One personal flotation device per person

e A sound producing device such as an air horn or whistle which can be heard one half mile.

Speed Limits

Any motorboat or vessel operated within a harbor or inlet or any pond of other confined body of water shall
not exceed 45 mph from sunrise to sunset and 25 mph during periods of darkness or restricted visibility.

Lower speed limits may be regulated in certain areas.

Reckless and Negligent Operation

Negligent or grossly negligent operation of a vessel which endangers lives and/or property is prohibited by
law. A civil penalty may be imposed by the Coast Guard for this offense under federal laws. An operator
may be subjected to a fine of up to $5,000 and or imprisonment for up to one year, or both. The Maryland

penalty is a fine of up to $500 for the first offense.

Some examples of actions that may constitute negligent or grossly negligent operation include but are not

limited to:

e Operating in a swimming area

e Operating under the influence of alcohol or drugs.

e Excessive speed in the vicinity of other boats or in dangerous waters.
e Hazardous water skiing practices

e Bow riding, also riding on seatback, gunwale or transom.

Termination of Use

A Maryland Natural Resources Police Officer who observes a boat being operated in an unsafe condition
and who determines that an especially hazardous condition exists may direct the operator to take immediate
steps to correct the condition, including returning to port. Termination for unsafe use may be imposed for,

but is not limited to:

e Insufficient number of USCG approved Personal Flotation Devices.

¢ Insufficient fire extinguishers.

e Overloading beyond manufacturer's recommended safe loading capacity.
e Improper navigation light display.

e Ventilation requirements for tank and engine spaces not met.

5-10



Revision 3
January 2016

o Fuel leakage.
e Fuelin bilges.

e Improper backfire flame control.

Boating Accident Reports

The operator of any boat involved in an accident must stop, render assistance, and offer identification. An

accident report must be made to the Department within 48 hours if:

e A person dies within 24 hours;
e A person loses consciousness or receives medical treatment beyond first aid or is disabled more than
24 hours;

e A person disappears from the vessel under circumstances that indicate death or injury.

Accidents must be reported within 10 days if damage to all vessels and other property totals more than
$500.00 or an earlier report is not required. Running aground or hitting a fixed or floating object is
considered a boating accident. Boating accident report forms (DNR-149) are obtainable from the Natural
Resources Police. They must be submitted to the Natural Resources Police by the operator of the vessel
or vessels involved. Accident reports are required by federal law and furnish information for use in accident
prevention. Information from individual reports will not be publicly disclosed nor may the information be

used in court.

Rendering Assistance

Federal law requires the operator of a vessel to provide assistance that can be safely provided to any
individual in danger on the water. Persons who fail to provide assistance may be subject to fine or

imprisonment.

Vessels required to be Registered in Maryland

All vessels, whether commercial or recreational, must be registered in Maryland if it is equipped with any
kind of primary or auxiliary mechanical propulsion; if it is not currently documented with the U. S. Coast
Guard; and if it is being used principally in Maryland. An owner of a federally documented vessel, though
exempt from state numbering requirements, shall apply to the Maryland Department of Natural Resources

for documented use decals, and is subject to the state excise tax requirements.
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5.7.3 Uniform State Waterway Marking System (USWMS)

Lateral System (As Seen Entering From Seaward)

Port Side Odd Numbered Aids
m Green Light Only

Flashing (2) EIEmImImIms
Flashing (8 N 8§ § _§ |
Oceulting R p——
L L e ——————
ISO I m m = = 3
. FI G &s Fl G 4s
Light Lighted Buoy

R
4ol

l G
| o g
Can

Preferred Channel No Numbers-May Be Lettered
Preferred Channel To Starboard Topmost Band Green

Day beacon

[ Green Light Only

Composite Group Flashing (2+1)

a

GR "A"
Fl {2+1) G &s

GR GR
v crs"
Day beacon Can

Preferred Channel No Numbers-May Be Lettered
Preferred Channel To Port Topmost Band Red

| Red Light Only
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Composite Group Flashing (2+1)
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¥ A

RG RG
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Starboard Side Even Numbered Aids
| Red Light Only

Flashing (2) (T 17 11 17 11
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Quick Flashing
IAEERNENNEN
ISO
L = =m mm 1
: g
II2II R HSF
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Light Lighted Buoy
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Lateral Aids to Navigation generally indicates which side of an aid to navigation a vessel should pass

when channels are entered from seaward. In the absence of a route leading from seaward, the conventional

direction of buoyage generally follows a clockwise direction around landmasses. The most important

characteristic of an aid is its color. The "3R" rule "Red Right Returning" is the essential rule of thumb for

using the lateral system. This means that when entering one body of water from a larger body of water (i.e.

returning to a harbor from a bay or sound); keep the red aids to starboard (right) side and green aids to port

(left) side. In addition, each aid is numbered, and these numbers increase as entering from seaward.

Preferred Channel Marks are found at junctions of navigable channels and often mark wrecks or

obstructions. A vessel may normally pass this aid on either side, but the top color band indicates the

preferred channel. If the top band of the aid is red, it is treated as a red mark and kept to starboard as the
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vessel passes it while returning from sea. Caution: It may not always be possible to pass on either side of

preferred channel aids to navigation. The appropriate nautical chart should always be consulted.

Lateral System

May show red

May show green :
reflector or light

reflector or light Usually found in pairs

pass between these buoys

_ Looking upstream _

Port Side Starboard Side
Solid Black Buoy Solid Red Buoy
(Being replaced by Green (Being replaced by Red Nun
Can Buoy) Buoy)

Cardinal System

May show white reflector or light

Red striped Black topped Red topped
white buoy white buoy white buoy
Do not pass between buoy Pass to north or east of Pass to south or west of buoy
and nearest shore buoy

Safe Boating Practices:

The following are recommended safe boating practices to be employed prior to the commencement of

sediment sampling. Ensure that:

Fuel tanks are full

The fuel line and gas tanks are not leaking

e Battery is charged

e Ifitis an enclosed engine compartment make sure it is free of fumes
e Motor in good operating condition

e Lights and horn are in working order

e Boat is checked for leaks

e Weather and water conditions suitable for the planned activity

e All gear and supplies properly stowed and secure
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e Propeller in good condition, lower unit free of weeds and debris

o Passengers are briefed on emergency procedures--their PFDs should be checked for fit

e Operator alert, sober and ready

e Someone else knows how to operate the boat

e Be observant for other boats and/or subsurface obstacles.

e Do not moor to a navigation aid or regulatory marker.

e You understand the rules that describe who has the "right of way" for specific situations. When in doubt,

"give way."

5.7.3.1 Boating Safety Precautions

The Captain has the authority to suspend field operations if it is determined conditions in the field are

unsafe. Furthermore, the Captain is responsible for:

e Ensuring the Boat is in safe operating condition meeting the minimum safe USCG Vessel Certification.
e Providing the necessary safety equipment on the boat including:

- A sufficient number of Personal Floatation Devices.

- Emergency rescue devices to extract persons from the water.

- Emergency alerting/alarm devices to signal when in distress.

- Fire Extinguishers/First Aid Kit/Back up Bilge pumps as appropriate for the vessel type.

The Captain will operate the boat in a safe manner within the guidelines for operations in and around Cow

Pen Creek.

5.7.3.2 Man Overboard (MOB) Procedures

When working on the boat or support vessels or when working on shore near water’s edge, the possibility
exists that a person could fall into the water. This can be a serious and even potentially-fatal event,
especially if it were to occur when the ambient conditions and water temperatures are cold, which are

expected conditions during the course of the dredging activities and possibly other tasks as well

Since no work on water is to be conducted by one person alone, there will always be at least one other
person present if such an event should occur who initiate a rescue response effort (i.e., the “buddy system”
will be observed, at a minimum for all site operations). Also, members of the field crew will be assigned
with the responsibility as “MOB Spotter” or “MOB Lookout” with the duty to monitor for any persons who
may fall into the water. If a person does go overboard from a vessel or otherwise falls into the water, then

the following MOB procedures will be observed.

Basically, in an MOB event, there are three basic primary actions that should occur:
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1. SHOUT -*“Man Overboardonthe  side” (Port, Starboard, Stern/Aft, Bow)

2. THROW - a tethered, lifesaving flotation device (i.e., a life saver ring) or a portable PFD if a
lifesaver is not readily available

3. POINT —the individual who first observed the person overboard and shouted the initial alarm should
remain in place and point at the person in the water to assure that others who come to assist can

quickly locate him/her

Specific MOB actions and procedures can vary depending if the incident involves a large or small watercraft,

or is near land. Therefore, these different scenarios are addressed individually in the following paragraphs.

Small Watercraft (on boats, skiffs, etc.)

If a person goes overboard, the first person to discover this is to alert all others within the area by loudly
yelling “Man Overboard”. This person should also shout out what side the person fell off (Port, Starboard,
Aft or Bow). See the illustrations in Figure 5-1 for a quick reference to Port and Starboard. “Bow” means

the front of the vessel, and “Aft” means the stern, or rear of the vessel.

FIGURE 5-1
GENERAL SHIPBOARD DIRECTIONS

After hearing the “Man Overboard” alert, the following actions will immediately be taken:

e Ifthe person is directly beside or near the boat, stop the motor
o |If the boat has traveled too far from the person, maneuver the boat closer before throwing the ring.
Motor must be in neutral when person in the water is alongside the boat.
e Throw the life ring (Type IV PFD) to the person.
e Extend the MOB pike pole to the individual, if necessary
e Give four blasts of the onboard emergency air horn to alert the rest of the project team.
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e Instruct the person to tightly hold onto the ring, and then slowly bring the person to the side of the boat.

Depending on the boat size and configuration, the person may be able to climb back into the boat with
assistance. For smaller boats like johnboats, attempting to bring someone on board can be difficult and
could risk capsizing the boat. In this case, the rescuers should tell the person to hang onto boat and carefully
maneuver boat to nearest shore. Rescuers can assist the person by holding on to his arms, but must

exercise great care that they do not themselves fall or be pulled into the water.

Notify other site vessels and emergency responders and await assistance.

574 Strain/Muscle Pulls from Heavy Lifting

e During execution of planned activities there is some potential for strains, sprains, and/or muscle pulls
due to the physical demands and nature of this site work. To avoid injury during lifting tasks personnel
are to lift with the force of the load carried by their legs and not their backs. When lifting or handling
heavy material or equipment use an appropriate number of personnel. Keep the work area (e.g., inside

of boat) free from clutter to avoid unnecessary twisting or sudden movements while handling loads.

5.8 WETLAND SAFE WORK PROCEDURES

This investigation entails a wetland survey to conduct work safely field crews will know the wetland where

the survey is being conducted:

o Depth of water in area where survey is being conducted

e Species (both plant and animal) that could be encountered relevant to the body of water where the

survey is being conducted.

e Protective equipment required for a survey including:
- Ranging pole to check water depths and bottom surface configuration in murky waters
- Life jacket as specified in Section 5.7
- Chest waders
- Binoculars
- Workers will work in groups of no less than two people for safety
- Notify the guard station or site contact when working in or near water. In the event of an emergency

site personnel are required to have a contact and or control point.
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This wetland survey may possibly be performed from a water craft. In order to avoid potential hazards
associated with working on water (drowning), the field team will follow the safety procedures outlined in
Section 5.7 of this HASP.

59 RADIOLOGICAL HEALTH AND SAFETY PROCEDURES FOR SOIL INVESTIGATIONS

Purpose: This section provides guidance for the methods that will be used for radiological screening of
surfaces and soils during field investigations at the Martin State Airport in Middle River, Maryland. The
primary isotopes of concern include uranium 235 (U-235), thorium 232 (Th-232) and americium 241 (Am-
241). These screening activities are being performed to insure personnel safety. No regulatory
determinations will be made from the screening data.

Scope: Surface and subsurface soil and groundwater investigations will be conducted in accordance with
the Greater Strawberry Point Supplemental Soil and Groundwater Characterization Work Plan. These
investigations will include (1) gamma walk-over surveys, (2) soil sampling, (3) monitoring well
measurements and groundwater sampling, (4) direct push technology (DPT) groundwater investigation,

and (5) active soil gas sampling.

Screening Methods

o A reference background area adjacent to the investigation area(s) will be identified. Static
measurements will be obtained at each location to determine ambient background radiation levels.
Surveys will be performed in accordance with (IAW) Attachment VI, Radiation and Contamination
Surveys. The surveys will be performed in areas adjacent to the areas of concern that are not expected
to be impacted and are of similar geological characteristics. Ten (10) static measurements will be
performed using a Ludlum Model 2241 coupled with a Ludlum Model 44-10 sodium iodide (Nal) gamma
scintillation detector (or equivalent). The mean and standard deviation will be calculated and used for

comparison in the areas of concern.

e The expected field conditions indicate that Level D PPE is appropriate. However, if field conditions
change, SOP 022, Radiological Protective Clothing Selection, Monitoring, and Decontamination
(Attachment VII) provides instruction for selection of PPE.

e A gamma walk-over survey of the investigation area will performed IAW SOP 006 (Attachment VI),
Radiation and Contamination Surveys. The survey will be performed by traversing the survey area
using a 1-meter grid spacing, holding the detector approximately 6-inches above the surface and

moving it in a serpentine manner. Survey results will be documented IAW SOP 006 (Attachment VI).

e Soil sampling activities will be screened in the following manner:

- All sample locations will be surface scanned prior to commencing sampling operations.
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- DPT cores will be scanned with the Nal detector to determine potential areas of elevated activity.

- Equipment used for intrusive activities will be periodically monitored for removable and fixed
contamination IAW SOP 006 (Attachment VI).

- Work surfaces will be periodically monitored for removable and fixed contamination IAW SOP 006
(Attachment VI).

e |tis not expected that particulate airborne activity will be present during the planned field activities such
that airborne concentrations would exceed 10 percent of the derived air concentration (DAC) for Ra-
226 (3.0 x 1072 microcurie per milliliter), as established by the Nuclear Regulatory Commission (NRC).
Therefore, occupational exposure monitoring is not required in accordance with Title 10 Code of
Federal Regulations (CFR) 20.1502. If elevated dose rates or contamination levels are encountered,

the need for air sampling will be re-evaluated and MD DEP will be notified.

e Soil samples will be taken IAW the applicable Work Plans.

TABLE 5-1
RELEASE LIMITS FOR MATERIALS AND EQUIPMENT
Release
LimitsY Release LimitsY
Radiation Type (Fixed) (Removable)
(dpm per 100  (dpm per 100 cm?)
cm?)
Alpha (o) 100 20
Beta-Gamma (B8-y) 1000 200

Notes:

¥ These limits are based on AEC Regulatory Guide 1.86 (AEC 1974)
AEC — Atomic Energy Commission

cm? — square centimeters

dpm — disintegrations per minute

5.10 PASSIVE DETECTION SURVEYS

5.10.1 Acoustic Surveys

Acoustic location methods are generally most applicable to waterlines or gas lines. A highly sensitive
Acoustic Receiver listens for background sounds of water flowing (at joints, leaks, etc.) or to sounds
introduced into the water main using a transducer. Acoustics may also be applicable to determine the

location of plastic gas lines.

5.10.2 Thermal Imaging

Thermal (i.e., infrared) imaging is a passive method for detecting the heat emitted by an object. Electronics

in the infrared camera convert subtle heat differentials into a visual image on the viewfinder or a monitor.
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The operator does not look for an exact temperature; rather they look for heat anomalies (either elevated

or suppressed temperatures) characteristic of a potential utility line.

The thermal fingerprint of underground utilities results from differences in temperature between the
atmosphere and the fluid present in a pipe or the heat generated by electrical resistance. In addition,
infrared scanners may be capable of detecting differences in the compaction, temperature and moisture
content of underground utility trenches. High-performance thermal imagery can detect temperature

differences to hundredths of a degree.

511 PORTABLE GENERATOR SAFE WORK PRACTICES

5.11.1 Major Causes of Accidents

e Shocks and electrocution from improper use of power or accidentally energizing other electrical
systems.
e Carbon monoxide from a generator’'s exhaust.

e Fires from improperly refueling the generator or inappropriately storing fuel.

5.11.2 Generator Operation

e Inspect portable generators for damage or loose fuel lines that may have occurred during transportation
and/or handling.

o Keep the generator dry.

e Maintain and operate portable generators in accordance with the manufacturer's use and safety
instructions.

o Before refueling the generator, turn it off and let it cool down.

e Gasoline spilled on hot engine could ignite.

e Never store fuel indoors.

5.11.3 Electrical Considerations

e Never attach a generator directly to the electrical system of a structure (home, office or trailer) unless
the generator has a properly installed transfer switch because this creates a risk of electrocution for
utility workers.

e Always plug electrical appliances directly into the generator using the manufacturer’s supplied cords.

— Flexible cords (extension cords) will contain the number of conductors required for service, plus a
ground wire. Cords will be rated for hard usage (S, SE, SEO, SO, SOO, ST, STO, STOO). Flexible

cords are not allowed to pass through doors or windows, or to be placed on the ground where

5-20



Revision 3
January 2016

they are subject to being run over by vehicles. If flexible cords must pass through walls, the cords
will be protected by bushings or fittings.

Flexible cords must be inspected on each day of use. No splices or fraying are allowed.

Flexible cords will not be secured with staples, hung from nails, or suspended by bare wire. (Plastic
tie straps, commonly used today, are acceptable.).

Portable lamps must have bulbs protected by a substantial guard and attached to the lamp holder
handle.

The circuit breaker panels and electrical transformers and supply equipment must be labeled as
to the voltage contained therein.

The circuit breaker panels must be labeled as to what each breaker controls.

The breaker panels and electrical panels must have a cover protecting any live exposed wires.
At least a 30-inch clearance must be maintained on three sides of the circuit breaker boxes,
transformers, and electrical supply equipment so as to provide ready access to the equipment in
the event of an emergency. A 36-inch clearance is required for higher voltages.

Circuit breaker boxes that are locked, or kept in locked rooms, must have a key readily available

in the event of an emergency.

e Use undamaged heavy-duty extension cords that are grounded (3-pronged).

e Use ground-fault circuit interrupters (GFCIs) as per the manufacturer’s instructions.

e Inspect extension cords for physical defects.

e Extension cords will be rated for outdoor use and will be of significant wire gage to carry intended

amperage.

The longer the distance the heavier gauge of wire will be required.

When in doubt use a heavier gauge.

e Extension cords will be kept from standing water.

o Employees will not plug or unplug cords with wet gloves.

e Portable generators will be grounded, if required by manufacturer.

5114

Carbon Monoxide Poisoning

e Never use a generator indoors.

e Never place a generator outdoors near doors, windows, or vents.

e If you or others show symptoms of CO poisoning — dizziness, headaches, nausea, tiredness—get to

fresh air immediately and seek medical attention.
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6.0 HAZARD ASSESSMENT AND CONTROLS

This section provides information regarding the chemical, physical, and natural hazards associated with the
sites to be investigated and the activities that are to be conducted as part of the scope of work. Section 6
provides information on potential chemical contaminants, symptoms of exposure, physical properties, and

air monitoring and sampling data.

6.1 CHEMICAL HAZARDS

Previous investigations indicate that the contaminants of concern (COCs) at both GSP and the Overall site
are volatile organic compunds (VOCs), semi-volatile organic compounds (SVOCs), PCB'’s, and metals in
both soil and water. Table 6-1 shows the primary COCs, their maximum concentrations, the worst case air
concentrations of each primary COC that could be encountered, and their current occupational exposure
limits (OELS).

6.1.1 Volatile Organic Compounds (VOCs)

The majority of VOCs are often related to chlorinated solvents and associated degradation products, paint
thinners, dry cleaning solvents, constituents of petroleum fuels (e.g. gasoline and natural gas), and crude
oil tanking. Symptoms of exposure to VOCs can include abdominal pain, irritation of the skin, eyes, nose,
and throat, dizziness, tremors, vomiting, Gl bleeding, enlarged liver, pallor of the extremities, and frosthite
like-symptoms.

Short-term exposure to VOCs, such as TCE and VC, can cause irritation of the nose and throat and central
nervous system (CNS) depression, with symptoms such as drowsiness, dizziness, giddiness, headache,
loss of coordination. High concentrations have caused numbness and facial pain, reduced eyesight,
unconsciousness, irregular heartbeat and death. Very high concentrations have produced death due to
CNS effects, and, in rare cases, irregular heart beat. Permanent nervous system damage and/or liver injury

have resulted from severe overexposure.
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AND CURRENT OCCUPATIONAL EXPOSURE LIMITS

TABLE 6-1
COMPARISON OF COPCs, AVAILABLE WORST-CASE AIR CONCENTRATIONS,
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Overall Site Surface Water
Worst-Case Air
Contaminant of Concern Maximum Units Concentration That Current OSHA PEL
Concentration Could Be or ACGIH TLV
Encountered
0.005 mg/m3
HEXAVALENT CHROMIUM 5.21 UG/L NA 0.0025 mg/m3 action level
OSHA PEL 8-hour TWA
VINYL CHLORIDE 140 UGIL 62.27 ppm OSHA: 1 ppm, TWA8
5 ppm Ceiling
TOTAL PCBS 0.42 UGIL NA OSHA PEL for PAHs
workplace - 0.2 mg/m3
PERCHLORATE 0.79 UG/L NA NA
Overall Site Groundwater
ACGIH: 0.5 ppm TWAS8
BENZENE 860 UGI/L 59.6 ppm 1 ppm STEL
ACGIH TWAS 10ppm
CHLOROFORM 7200 UG/L 221.34 ppm OSHA Ceiling 50ppm
ACGIH TWAS8 10ppm
1,2-DICHLOROETHANE 600 UG/L 7.15 ppm OSHA TWAS8 50; Ceiling
100ppm
1,1-DICHLOROETHENE 2200 UG/L 592.33 ppm ACGIH: 5 ppm, TWAS
ETHYL BENZENE 3700 UG/L 274.62 ppm
OSHA: 200 ppm
TOLUENE 51000 UG/L 3675.28 ppm ACGIH: 20 ppm TWAS
R OSHA: 10 ppm
1,1,1-TRICHLOROETHANE 6000 UG/L 773.56 ppm ACGIH: 10 ppm TWAS
OSHA: 100 ppm
TRICHLOROETHENE 490000 UG/L 36734.15 ppm ACGIH: 10 ppm, TWAS
VINYL CHLORIDE 870000 UGIL 386976 ppm OSHA: 1 ppm, TWA8
5 ppm Ceiling
ACGIH: 350 ppm, TWAS8
XYLENES 28500 UG/L 17 OSHA: 350 ppm TWAs
ACGIH: 50 ppm, TWAS
HEXANE 19 UGI/L 397 ppm OSHA: 500 ppm TWAs
METHANE 1100 UG/L 4510 ppm NA
1,2,4- TRIMETHYLBENZENE 590 UG/L 30.2 ppm ACGIH: 25 ppm, TWAS8
GSP Soil
1,1-DICHLOROETHENE 0.006 MG/KG 1.46 ppm ACGIH: 5 ppm, TWAS8
OSHA: 100 ppm
TRICHLOROETHENE 3.9 MG/KG 135.56 ppm ACGIH: 10 ppm, TWAS
VINYL CHLORIDE 0.004 MG/KG 5.2 ppm OSHA: 1 ppm, TWAS
5 ppm Ceiling
GSP Groundwater
1,1-DICHLOROETHENE 330 UG/L 88.85 ppm ACGIH: 5 ppm, TWAS8
OSHA: 100 ppm
TRICHLOROETHENE 2600 UG/L 194.92 ppm ACGIH: 10 ppm, TWAS
VINYL CHLORIDE 4.7 UGIL 2.09 ppm OSHA: 1 ppm, TWA8

5 ppm Ceiling
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6.1.2 Semi-Volatile Organic Compounds (SVOCSs)

SVOCs are substances composed primarily of carbon and hydrogen atoms that have boiling points greater
than 200 degrees C. Sites where halogenated SVOCs may be found include burn pits, chemical
manufacturing plants and disposal areas, contaminated marine sediments, disposal wells and leach fields,
electroplating/metal finishing shops, firefighting training areas, hangars/aircraft maintenance areas, landfills
and burial pits, leaking collection and system sanitary lines, leaking storage tanks, radiologic/mixed waste
disposal areas, oxidation ponds/lagoons, pesticide/herbicide mixing areas, solvent degreasing areas,
surface impoundments, and vehicle maintenance areas and wood preserving sites. Potential health effects
related to SVOC expose include organ system toxicity (non-reproductive), cancer, birth or developmental

effects, brain and nervous system damage, and reproduction and fertility damage.

6.1.3 Metals

Specific toxicities and symptoms from metals vary between individual metal compounds and associated
isomers. However, general toxicities exist that can be applied to the general category of metals. For
example metals are considered kidney toxins. Other generalized effects have demonstrated impacts on the
peripheral and central nervous systems, blood forming mechanisms, gastrointestinal disturbances, cardio
and vascular toxicities and some are cancer causing agents. In a particulate form, metals will cause
respiratory, dermal, and eye irritation. Acute symptoms associated with ingestion include stomach pain,
cramps, headaches, possibly diarrhea and vomiting. These conditions are typically symptomatic of chronic
exposure or acute exposure to high concentrations which are not anticipated at this site.

Overexposure to these substances as indicated above typically occurs through ingestion or inhalation of
particulates and/or fumes found within some industrial settings. The majority of the available toxicological
information has been derived from such settings. In this investigation, potential exposure to these
compounds are greatly reduced if not eliminated based on the media in which the contaminants exist. The
mobility of these substances are greatly reduced as they are commingled and bound with soil particulates,
sediments, as well as underwater. This aspect greatly reduces the mobility of the metals and thereby has
a direct impact on the exposure through inhalation. Ingestion possibilities still exist. Exposure via this route
is generally facilitated through contaminated hand or glove to mouth contact or to some media which
eventually contacts the mouth. This exposure route can also be controlled and thereby minimize exposure
potential. Actions include the use of gloves, good work hygiene practices, and through the employment of

a suitable decontamination procedure.

These compounds will not have a distinct look, odor, or other physical characteristic.

6-3



Revision 3
January 2016

6.1.4 PCBs

Polychlorinated biphenyls are mixtures of up to 209 individual chlorinated compounds (known as
congeners). There are no known natural sources of PCBs. PCBs are either oily liquids or solids that are
colorless to light yellow. Some PCBs can exist as a vapor in air. PCBs have no known smell or taste. Many
commercial PCB mixtures are known in the U.S. by the trade name Aroclor. PCBs have been used as
coolants and lubricants in transformers, capacitors, and other electrical equipment because they don't burn
easily and are good insulators. The manufacture of PCBs was stopped in the U.S. in 1977 because of
evidence they build up in the environment and can cause harmful health effects. Products made before
1977 that may contain PCBs include old fluorescent lighting fixtures and electrical devices containing PCB

capacitors, and old microscope and hydraulic oils.

The most commonly observed health effects in people exposed to large amounts of PCBs are skin
conditions such as acne and rashes. Studies in exposed workers have shown changes in blood and urine
that may indicate liver damage. PCB exposures in the general population are not likely to result in skin and
liver effects. Most of the studies of health effects of PCBs in the general population examined children of

mothers who were exposed to PCBs.

6.1.5 Inhalation

From a worst-case scenario, it is possible that workers participating in the activities being conducted in this
HASP could encounter airborne concentrations of COCs that would represent an occupational exposure
concern. . However, in regarding the results of this data evaluation, it is important to recognize that the
planned work area is outdoors, with ample natural ventilation that will reduce any airborne COCs through
dilution and dispersion.To monitor this route, real-time direct reading monitoring instruments will be used
(as described in Section 7.0). This will be performed during intrusive tasks, as these tasks are the most

likely to involve encountering/releasing any COCs into the air phase.

In addition, workers will monitor for visible dust, and in the event that visible dust is seen, area wetting

techniques will be employed for dust suppression during active/intrusive activities.

6.1.6 Ingestion and Skin Contact

Potential exposure concerns to the COCs may also occur through ingestion, or coming into direct skin
contact with contaminated groundwater. The likelihood of worker exposure concerns through these two
routes are also considered very unlikely, provided that workers follow good personal hygiene and standard

good sample collection/sample handling practices, and wear appropriate PPE as specified in this HASP.
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Examples onsite practices that are to be observed that will protect workers from exposure via ingestion or

skin contact include the following:

¢ No hand-to-mouth activities on site (eating, drinking, smoking, etc.)
e Washing hands upon leaving the work area and prior to performing any hand to mouth activities
e Wearing surgeon's-style gloves whenever handling potentially-contaminated media, including

groundwater and any potential free product, sampling equipment, and sample containers.

6.2 PHYSICAL HAZARDS

The following is a list of physical hazards that may be encountered at the site or may be present during the

performance of site activities.

e Slips, trips, and falls

e Cuts (or other injuries associated with hand tool use)

e Lifting (strain/muscle pulls)

e Ambient temperature extremes (heat stress)

e Pinches and compressions

e Vehicular and foot traffic

e Noise in excess of 85 dBA

e Flying projectiles

e Contact with underground or overhead utilities/electrical safety

e Heavy equipment hazards (rotating equipment, hydraulic lines, etc.)

e Compressed gas cylinders

Specific hazards are discussed further below, and are presented relative to each task in the task-
specificAHA.

6.2.1 Slips, Trips, and Falls

During various site activities there is a potential for slip, trip, and fall hazards associated with wet, steep, or
unstable work surfaces. To minimize hazards of this nature, personnel required to work in and along areas
prone to these types of hazards will be required to exercise caution, and use appropriate precautions
(restrict access, guardrails, life lines and/or safety harnesses) and other means suitable for the task at hand.

Site activities will be performed using the buddy system.
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6.2.2 Strain/Muscle Pulls from Heavy Lifting

During execution of planned activities there is some potential for strains, sprains, and/or muscle pulls due
to the physical demands and nature of this site work. To avoid injury during lifting tasks personnel are to
lift with the force of the load carried by their legs and not their backs. When lifting or handling heavy material
or equipment use an appropriate number of personnel. Keep the work area free from ground clutter to

avoid unnecessary twisting or sudden movements while handling loads.

6.2.3 Heat/Cold Stress

Heat Stress

Because of the geographical location of the planned work, the likely seasonal weather conditions that will
exist during the planned schedule, and the physical exertion that can be anticipated with some of the
planned tasks, it will be necessary for the field team to be aware of the signs and symptoms and the
measures appropriate to prevent heat stress. At this time of year heat stress is unlikely but the possibility
exists of warm weather in December. For this reason heat stress information is provided here. The SSO

is responsible for reviewing and implementing controls as appropriate on this project.

In general, early signs of heat-related disorders include heat rash, cramps, heavy sweating which may be
followed by the complete shutdown of a person's ability to sweat, pale/clammy skin, headaches, dizziness,
incoordination, and other maladies. To prevent heat stress disorders, the following preventive measures
are to be implemented by the SSO:

e When possible, schedule the most physically-demanding tasks so that they are performed durin