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1 Introduction and Scope of Work 
The U.S. Army Corps of Engineers (USACE), Baltimore District, tasked Shaw 
Environmental, Inc. (Shaw) to conduct a site investigation (SI) in support of an 
environmental condition of property (ECP) assessment.  Shaw prepared this Work Plan 
under USACE Architectural and Engineering Services Contract Number W912DR-05-D-
0026.  Fort Monmouth (FTMM) was selected in 2005 for closure under the Base 
Realignment and Closure (BRAC) program. 

This SI Work Plan has been produced in accordance with the scope of work dated 
September 1, 2006, and modified September 15, 2006, except where modified by the 
Army in response to stakeholder concerns during the preliminary planning stages of this 
project. 

1.1 Project Background 
The Army’s mission under BRAC 2005 is to close or realign installations and 
expeditiously transfer surplus properties as directed by BRAC law.  As part of this 
process, it is necessary for the Army to identify and document the environmental 
liabilities associated with installations where the BRAC action will involve the disposal of 
property.  The ECP process is the mechanism to provide a summary of the current 
environmental condition of a property. 

The ECP process was designed to reduce or eliminate the occurrence of incomplete 
site characterizations and to save time and funding by reducing the need for extended 
or duplicative investigations, thereby aiding the Army in expediting the disposal of 
BRAC 2005 real property. 

For FTMM, the Phase I ECP Assessment was conducted by Shaw in 2006 and 2007.  
The final Phase I ECP Report for FTMM was completed on January 29, 2007 (1).  Using 
the results of the Phase I ECP Report, Shaw completed Phase II ECP sampling 
recommendations for FTMM.  The Phase II sampling recommendations were developed 
for specific areas of concern where no existing data or insufficient data were present to 
fully evaluate the environmental condition of the property.  These sampling approaches 
were discussed with the Army at project meetings held on March 13, 2007, and March 
27, 2007.  The sampling approaches contained in this Work Plan have been modified in 
light of direction provided at the meetings. 

A Historical Site Assessment (HSA) was completed in January 2007 for FTMM by 
Cabrera Services, Inc. (Cabrera) (2).  Recommendations for SI activity related to 
radioactive material (RAM) were prepared by Cabrera based on the HSA results.  The 
Army has begun planning for the completion of these scoping surveys.  A Radiological 
Scoping Survey Plan is being prepared and will be issued under a separate cover.  
Appendix A of this document contains the health and safety plan for this SI as well as 
the site safety plan for the radiological scoping surveys.  Radiological scoping surveys 
are planned for Building (Bldg) 275, Bldg 283, Bldg 292, and Bldg 2540.  The text of this 
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work plan identifies radiological scoping survey buildings where they coincide with SI 
activities. 

1.2 Project Objectives 
The purpose of the SI is to move forward with the recommendations made as part of the 
Phase I ECP and HSA to determine whether hazardous substances, petroleum 
products, or radiological substances have been disposed or released on the property 
and to obtain defensible evidence that confirms that releases have or have not 
occurred.  

The goals of the SI are to further assess the level of environmental liability of each area 
of concern and to close data gaps that resulted from the review of National Archives 
conducted as part of the Historical Records Review (HRR) and reviews of Army 
archives and material at FTMM conducted as part of the Phase I ECP.  If contamination 
is not identified above the appropriate site-specific cleanup standards or action levels 
during the SI, it shall be concluded that no further action (NFA) to investigate the site is 
required. 

The SI should provide sufficient data to either render a professional opinion that there is 
no reasonable basis to suspect the presence of environmental contamination; or 
indicate that contaminants have been released or disposed at the locations identified as 
concerns in the Phase I and are present at concentrations that require additional 
characterization and/or remediation.  The SI provides information to obtain order of 
magnitude estimates of the general nature and extent of contamination and is not 
designed to fully satisfy the requirements of the Comprehensive Environmental 
Response, Compensation, and Liability Act or the level of inquiry necessary to select 
remedial measures. 

As part of the ECP, radiological issues are examined through a graded approach that 
begins with the HSA.  The Phase II objectives for radiological characterization include 
the planning and implementation of scoping surveys.  The work plan for characterizing 
the potentially impacted radiological sites is included as Addendum 1. 

1.3 Scope of Work Plan 
This Work Plan contains a discussion of the field sampling procedures applicable to the 
SI activities to be conducted at FTMM and the site-specific sampling approach to be 
conducted for sites identified in the Phase I ECP.  Site health and safety requirements 
will be performed in accordance with procedures described in the Site-Specific Health 
and Safety Plan for FTMM, New Jersey (Appendix A).  

1.4 Work Plan Organization 
This Work Plan has been organized into the following sections: 

• Section 1 discusses the project scope and site background. 
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• Section 2 discusses the various field activities that will be utilized in the 
completion of the SI field sampling. 

• Section 3 presents the site-specific field sampling approach for FTMM including 
sampling tables and maps for each SI site. 

• Section 4 presents the sample management and analysis requirements including 
sample preservation, bottle requirements, holding times, and method detection 
limits per analyte. 

• Section 5 presents a summary of the reporting requirements for the SI. 

• Section 6 presents the references cited in the Work Plan. 

• Figures for the entire Work Plan are presented after Section 6. 

• Appendix A is the Site-Specific Health and Safety Plan for FTMM. 

• Appendix B is the applicable FTMM Standard Operating Procedures (SOPs). 

• Appendix C is a compilation of pertinent historical figures and aerial 
photographs. 

• Addendum 1 is the Radiological Scoping Survey Plan for Sites Classified as 
Impacted by the HSA. 

1.5 Property Description and History 
The following sections provide summary information on past and present land use and 
the history of the facility. 

1.5.1 Property Location and Description 
FTMM is located in the central-eastern portion of New Jersey in Monmouth County, 
approximately 45 miles south of New York City, 70 miles northeast of Philadelphia, and 
40 miles north of Trenton, the state capital.  The Atlantic Ocean is approximately 3 miles 
to the east.  FTMM falls within the Boroughs of Eatontown, Oceanport, and Tinton Falls.  
The areas surrounding FTMM are characterized by a mixture of residential, commercial, 
and light industrial uses.  A review of the land use plans for the surrounding 
municipalities shows that land uses are compatible with those along the inside 
perimeter of FTMM.  FTMM occupies approximately 1,126 acres and is currently 
comprised of two operational areas, the Main Post (MP) and the Charles Wood Area 
(CWA).  The two areas are located about 2 miles from one another (3). 

The primary mission of FTMM is to provide command, administrative, and logistical 
support for the U.S. Army Communications and Electronics Command (CECOM) 
Headquarters (4).  The support provided by the installation includes tenant activities 
consisting of the performance of research, development, procurement, and production 
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of prototype communications and electronics equipment for use by the U.S. Armed 
Forces.  The MP provides supporting administrative, training, and housing functions, as 
well as many of the community and industrial facilities for FTMM.  These facilities are 
distributed across the property, with no distinct clustering of functions.  The CWA is 
used primarily for research and development (R&D), testing, housing, and recreation.  
The CWA R&D and testing facilities occupy the southwest corner of the subpost.  
Residential areas are located in the northwest corner and along the southeastern 
boundary, and the golf course occupies the northeast corner (4).  Currently, the 
workforce population at FTMM includes approximately 537 members of the active 
military, 8,602 civilians, 3,200 permanent contractors, 514 family members, and 30,300 
retirees and family members in the area (5,6). 

1.5.1.1 Main Post 
The MP encompasses approximately 637 acres and contains a total of 397 buildings 
and structures (4).  The MP is bounded by State Highway 35 to the west, Parkers Creek 
to the north, the New Jersey Transit Railroad (RR) to the east, and Main Street and 
State Highway 71 to the south.  Universal Transverse Mercator (UTM) coordinate 
locations (North American Datum [NAD] 83, Zone 18, meters) for the MP include: 

• Northeast Corner: 582178.33995, 4463977.92694 
• Southeast Corner: 582755.27789, 4463525.90188 
• Northwest Corner: 579532.14255, 4462789.29460 
• Southwest Corner: 579698.14842, 4462269.63793 

1.5.1.2 Charles Wood Area 
The CWA, located 2 miles west of the MP, is composed of approximately 489 acres and 
contains a total of 241 buildings and structures (4).  The CWA is bounded by the 
Garden State Parkway to the west, Tinton Avenue to the north, Maxwell Place and the 
New Jersey Transit RR to the east, and Pine Brook Road to the south.  UTM coordinate 
locations for the CWA (NAD83, Zone 18, meters) include: 

• Northeast Corner: 578997.83200, 4462033.09195 
• Southeast Corner: 579386.98486, 4460899.58327 
• Northwest Corner: 577293.44846, 4461472.84017 
• Southwest Corner: 577466.30241, 4460271.56946 

Prior to 1996, FTMM also included a third operational area – the Evans Area – located 
approximately 12 miles south of the MP.  The Evans Area is excluded from this 
assessment due to the fact that it is being managed under the BRAC 1993 program (3). 

Both the MP and the CWA are nearly level except for short, steep slopes along streams 
and waterways.  Topographic gradient slopes gently to the east in both areas, within the 
drainage network of local tributaries to the Shrewsbury River.  Elevations at the MP 
range from about 6 feet above mean sea level (amsl) at stream edges to 30 feet amsl 
near the center of the post.  Elevations at the CWA range from about 27 to 60 feet amsl, 
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and the lowest elevations are along Wampum Brook near the eastern property 
boundary (4). 

1.5.2 Historic Land Use 
1.5.2.1 Main Post 
The original FTMM Army camp, established for signal troop training in 1917, was 
located at Little Silver, New Jersey.  The historic land use of the area included a one-
mile horse racing track, Monmouth Park, established in 1870.  The track was located in 
the vicinity of Patterson Army Health Clinic near the intersection of Broad Street and 
Park Avenue.  Monmouth Park operated for 20 years.  A larger Monmouth Park was 
reconstructed and opened on July 4, 1890.  The oval track was centered on present day 
Greeley Field.  The entire facility encompassed 640 acres (almost all of the MP area).  
Grandstands and a luxury hotel along Parkers Creek were part of the associated land 
uses.  The Monmouth Park Race Track closed in 1893.  Vacated buildings and 
structures fell into ruin and the hotel burned to the ground in 1915.  The land was owned 
by  when it was evaluated for use by Camp Little Silver.  The Army 
leased 468 acres from  on May 16, 1917.  Prior to the Army’s lease, the 
land had been farmed, producing a potato crop for approximately 4 years.  The leased 
area was bounded on the north by the Shrewsbury River (currently referred to as 
Parker’s Creek), on the west and south by a stone road from Eatontown, and on the 
east by the Oceanport-Little Silver Road.  The condition of the land was reported as 
overgrown and infested with poison ivy.  The land was purchased by the government in 
1919 (7,8).  Historical Army uses of the FTMM MP property are well documented in “A 
Concise History of the U.S. Army Communications-Electronics Life Cycle Management 
Command and Fort Monmouth, New Jersey” (7) and “Fort Monmouth: Landmarks and 
Place Names” (8). 

1.5.2.2 Charles Wood Area 
The CWA was acquired by the Army in 1941.  The CWA tract included the former 
Monmouth County Country Club (originally Sun Eagles Country Club), Olmstead 
Gardens, and areas currently occupied by the golf course and Myer Center.  FTMM 
personnel indicated an orchard was located in the golf course area prior to Army 
acquisition.  The Sun Eagles Country Club was constructed in the 1920s and included a 
clubhouse (currently Gibbs Hall), an 18-hole golf course, a polo field, and an airfield (8).  
A 7,000 troop cantonment area was immediately built on the land, including barracks, 
mess halls, a school building, an office building, a recreation hall, a Post Exchange, an 
infirmary, and a Chapel (7,8).  Historical Army uses of the FTMM CWA property are well 
documented in “A Concise History of the U.S. Army Communications-Electronics Life 
Cycle Management Command and Fort Monmouth, New Jersey” (7) and “Fort 
Monmouth: Landmarks and Place Names” (8). 

1.5.3 Facility History 
The MP of FTMM was established on June 17, 1917, as Camp Little Silver.  The name 
of the Camp was changed after 3 months to Camp Alfred Vail.  The initial mission of the 
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Camp was to train Signal Corps operators for service in World War I.  In the first 19 
months of the Camp’s existence, 129 semi-permanent structures were built, a tent camp 
established on the site of a former swamp, and a parade ground established on the site 
of a former marsh.  A radio laboratory and an airfield were constructed in 1918.  After 
the war, Camp Vail was designated as the site of the Signal Corps School, the only 
training area for Signal Corpsmen in the country.  All but four World War I structures 
were demolished by 1924 (7). 

In 1925, the facility became a permanent post, and its name was changed to FTMM.  
The primary mission of FTMM continued to be Signal Corps training and electronics 
research.  In 1934, laboratory operations were consolidated in a new facility, Squier 
Laboratory (Bldg 283).  Research on radios and radar continued here until the early 
1950s.  During World War II, the pace of training increased tremendously at FTMM.  
The expanded laboratory effort was accomplished by starting new laboratories at other 
post facilities.  Squier Laboratory continued to be the principal laboratory on the MP until 
1954.  In 1955 and 1956, 72 World War II wooden structures were demolished to make 
room for permanent structures.  These new buildings were used for residential, 
administrative, commercial, and recreational purposes.  A small number of additional 
administrative buildings were completed during the 1970s, 1980s, and 1990s (7). 

Camp Charles Wood was purchased in 1941 and opened in 1942.  The eastern half of 
the property was formerly a golf course, and the western half was residential and 
farmland.  During World War II, the Camp was used for training Signal Corpsmen.  
Antenna shelters were constructed on 26.5 acres of land and used by the Signal Corps 
Laboratory for R&D purposes (7). 

A new R&D facility, the Myer Center (Bldg 2700), was completed in 1954.  R&D 
activities that had formerly been conducted at Squier Laboratory and some activities 
from the Evans Area were transferred to the Myer Center.  To this day, laboratories 
within the Myer Center facility continue to develop state-of-the-art electronic and 
communications equipment for use by the U.S. Armed Forces (7). 

The presence of RAM at FTMM has been predominantly limited to certain areas and 
functions of the installation.  Historically, laboratory R&D in the areas of radio and 
electronics and use of vacuum tubes, radium dials, ionizing radiation-producing 
machines, and military support equipment such as night vision goggles that contain 
radioactive commodities, have been among the activities where RAM were most 
commonly used.  Facilities, buildings, and rooms that contain or once contained 
equipment that produce X-rays via AC or DC sources of energy are not sources of 
radioactive contamination.  This equipment, which includes medical and dental 
diagnostic X-ray machines, X-ray security inspection machines, X-ray diffraction, 
electron microscopes, X-ray fluorescence equipment, and some high-voltage electron 
tubes, only produce ionizing radiation when energized.  Operation of this equipment will 
result in ionizing radiation fields being produced in and around the equipment only while 
activated, but will not result in radioactive contamination.  Much of the activities of the 
past were performed as part of the Signal Corps Laboratories, first housed in the Squier 
Building (Bldg 283) and then in the Myer Center (Bldg 2700).  Other work was 
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performed in the Evans Area of the base, which was closed in the late 1990s due to 
BRAC 1993 activities, and the work transferred to the CECOM Safety Office and 
laboratory in the CWA. 

Presently, a research laboratory in Bldg 2540 in the CWA is the only site to regularly 
use and store RAM as part of the R&D activities performed on site.  A designated 
storage area is set aside for drums containing material waiting for disposal, including 
tritium exit signs removed from FTMM buildings, smoke alarms containing RAM, and 
other instruments with associated check sources.  These items are periodically taken to 
Wright Patterson Air Force Base for disposal/recycling.  The administrative arm of the 
CECOM Safety Office is housed in the adjacent Bldg 2539 where they maintain files 
pertaining to the use of any RAM on the installation, as well as active Nuclear 
Regulatory Commission licenses, Army Radiation Authorizations for FTMM, and 
information on RAM use by the Army worldwide.  See Section 5.8 of the Phase I ECP 
for a full discussion of issues related to RAM at FTMM (1).  Recommendations for SI 
activity related to RAM were prepared by Cabrera based on the HSA results and will be 
conducted upon departure of current tenants from the FTMM property (45). 

In 2006, an HRR report was published to document the condition of FTMM regarding 
munitions use.  The HRR focused on properties eligible for action under the Military 
Munitions Response Program (MMRP).  This includes sites classified as operational 
training ranges/areas, other munitions facilities, and facilities that were or are used for, 
or are permitted for the treatment or disposal of military munitions (28). 

The purpose of the HRR was to collect the appropriate amount of information necessary 
to document historical information for MMRP eligible sites, operational training 
ranges/areas, and other munitions-related hazard sites at FTMM.  The installation-wide 
HRR addressed munitions and explosives of concern (MEC) hazards (including 
unexploded ordnance [UXO]) and discarded military munitions, as well as munitions 
constituents (MC) (28). 

There are typically three phases within the Army Range Program.  The first phase 
involves a questionnaire called the Advanced Range Survey.  This phase was not 
completed for FTMM.  The second phase involved inventory of operational ranges and 
was conducted on FTMM on March 12, 2002.  In 2003, the Phase 3 inventory was 
conducted to assess the potential for closed, transferring, and/or transferred ranges and 
sites with MEC (UXO or discarded military munitions) and/or MC sites that were 
potentially eligible for the MMRP. 

1.6 Project Schedule 
A project schedule for the entire SI is presented as Figure 1-1. 
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2 Field Activities 
This section describes the methods to be used in conducting the SI field activities at 
FTMM.  This work will include: 

• Geophysical surveys. 
• Surface and subsurface soil sampling. 
• Surface water/sediment sampling. 
• Groundwater sampling. 
• Soil-gas and indoor air sampling. 

This section also describes the collection procedures for field quality control (QC) 
samples, the decontamination procedures for sampling and heavy equipment, and the 
management procedures for investigation-derived wastes.  Where applicable, all field 
activities will be conducted in accordance with New Jersey Department of 
Environmental Protection (NJDEP) Technical Requirements for Site Remediation (9). 

2.1 Geophysical Survey 
Geophysical techniques are useful for the investigation of buried waste containers, 
contaminant plumes, and subsurface anomalies.  These techniques provide a cost-
effective, non-intrusive means of screening, which can serve to focus and refine the 
scope of intrusive sampling and aid site characterization.  The effectiveness of a 
particular technique depends on such factors as the physical properties of the 
subsurface soils, the size and nature of the materials being investigated (i.e., buried 
drums, underground storage tanks [USTs], etc.), the detail of the information developed, 
the selection of survey parameters, and site layout. 

Two geophysical survey techniques commonly used for environmental investigations 
include: electromagnetic induction (EM) and ground-penetrating radar (GPR).  These 
techniques will be used at FTMM for identifying subsurface anomalies which may 
represent USTs or other underground structures. 

The following sections provide information concerning the proposed geophysical 
techniques and associated equipment, their limitations, and survey design 
considerations.  

2.1.1 Electromagnetic Induction 
EM involves generating a known electromagnetic field and measuring the secondary 
field that is thereby induced in the electrically conductive materials in the affected 
volume.  The strength of the induced field is proportional to the electrical conductivity 
and may be used to detect and approximate the extent of subsurface contaminants, 
locate buried drums and other metal (conductive) objects, and map changes in natural 
hydrogeologic settings.  The subsurface conductivity is most strongly affected by the 
presence of water and strongly conductive (metal) objects present within the sensing 
volume.  Conductivity is also influenced by the presence of dissolved electrolytes in soil 
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or rock pore fluids.  Contaminant plumes may be mapped if there is sufficient contrast in 
conductivity with background conditions. 

EM is very effective for many common applications and allows rapid data collection and 
interpretation.  Data can be continuously recorded using certain instruments.  
Continuous data collection often permits results of higher density and higher resolution.  
In addition, continuous data collection may be more applicable for shallow depths up to 
15 meters (m) below ground surface (bgs).  EM survey data can be acquired at depths 
ranging from 0.75 to 60 m bgs.  EM is strongly affected by aboveground metal including 
fences, cars, and utilities. 

2.1.1.1 EM Survey Design Considerations 
EM measurements are generally made either on a grid pattern or at discrete intervals 
along profile lines.  It is critical to establish the survey grid carefully.  Every data point 
must have unique location coordinates relative to this grid, this is usually done by 
concurrently streaming positions from a Global Positioning System (GPS) or total 
station into the Geonics EM61MK2 (EM61) or Geonics EM31 (EM31) metal detector 
data logger.  The desired data resolution and the size and depth of the objects sought 
determine the spacing of measurement stations or survey lines.  For locating individual 
objects or features, line spacings should be no more than 10 feet apart.  Measurements 
are typically collected at higher densities, but are dependent on the survey objectives 
and can be adjusted accordingly.  All site features (terrain, obstructions, tree canopy, 
etc.) and potential sources of noise and interference should be evaluated and 
accurately located so that the survey can be designed to minimize their effects.  Site 
conditions, grid layout, measurement locations and rationale, calibration and quality 
assurance/quality control (QA/QC) measurements, data acquisition parameters, and 
survey notes will be recorded in the field logbook. 

It is anticipated that the EM61 or EM31 metal detector will be used to conduct the EM 
surveys.  The EM61 or EM31 will be calibrated daily or according to the manufacturer's 
specifications.  Daily pre- and post-survey static background readings and static 
calibration readings will be taken at fixed reference points to document instrument 
functionality and sensor drift.  The survey data will be downloaded and plotted at least 
daily to determine the overall quality of the data and the consistency of the results with 
the survey team's concept of the site conditions.  This is done so that additional or 
replacement data may be collected or the survey parameters adjusted, if necessary to 
meet the survey objectives.  Replicate measurements will be taken to evaluate the 
precision of the instrument and the reproducibility of its measurements.  Data 
processing parameters and any data corrections will be fully documented.  

2.1.2 Ground-Penetrating Radar 
GPR involves the transmission of an electromagnetic radar pulse into the subsurface 
and the measurement of the signal that is reflected back.  GPR surveys provide 
continuous real-time data of subsurface anomalies as a picture-like display.  GPR is 
useful in detecting three classes of subsurface anomalies including metal objects, 
layers/areas/objects of differing electrical properties, and disruptions in the layering of 
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the subsurface geologic materials.  Buried metal objects, such as pipes, drums, catch 
basins, and USTs, typically show prominent hyperbolic signatures because of the high 
contrast in electrical conductivity between metals and soil materials.  Buried materials of 
differing electrical properties, such as concrete or brick walls, or water or air-filled 
polyvinyl chloride pipes, can also be detected.  In some cases, contamination in the 
soils or floating on the water table can be detected using GPR.  GPR is also useful for 
delineating disruptions in the natural soil layering, resulting from excavations, disposal 
trenches, or voids.  The quality of the GPR data is highly site-specific, and data quality 
and depth of penetration may vary dramatically across a given site.  GPR uses shielded 
antennas, which are not affected by overhead power lines, as are EM techniques; 
however, high clay or water content in the soil or the presence of rebar in concrete may 
limit the depth of penetration of the signal.  Depth penetration is a function of antenna 
frequency and site conditions and is commonly less than 3 m bgs. 

2.1.2.1 GPR Survey Design Considerations 
GPR measurements are generally made on profile lines over a grid.  It is critical to 
establish the survey grid carefully.  The desired data resolution and the size of the 
survey targets (e.g., drums, USTs, buried pipelines) determine the spacing of the survey 
lines.  In general, a profile line must pass almost directly over an object for it to be 
detected.  The optimal spacing of the profile lines is a function of both the size and the 
orientation of the targets.  For example, in tracing linear features of known orientation 
such as utility lines, the majority of the profile lines should be collected perpendicular to 
the presumed path of the utility line to maximize the number of lines passing over it.  
The smaller the objects are, the more closely spaced the profile lines must be.  
Common profile line spacings range from 2 to 20 feet.  Secondly, an appropriate 
antenna/transmitter must be selected.  High frequency (1 gigahertz) antennas for 
concrete testing have very high resolution but minimal depth of penetration.  Low 
frequency (80 megahertz), lower resolution antennas are used for stratigraphic mapping 
to a depth of several meters.  Intermediate size (100-500 megahertz) antennas are 
typically most useful for environmental and infrastructure mapping. 

Although GPR is not as susceptible to above-ground noise and interference problems 
as is EM, all surface features (e.g., ditches, surface metal, concrete) and subsurface 
features (e.g., utility lines, rebar) that could affect the survey interpretation will be noted.  
All potential sources of noise and obstructions will be located and evaluated before the 
survey, so that the survey can be designed to minimize the effects of interference. 

After an optimal GPR survey configuration has been decided upon, the unit is activated, 
and the antenna is towed along one of the pre-arranged grid lines.  An electronic mark 
will be placed at the beginning and end of each survey line, and on fixed increments 
along the line (either at marked positions or with an integrated survey wheel), so that 
the position of the data and anomalies on each radar line is readily apparent.  The 
survey data will be reviewed in real-time on the system display as it is recorded.  The 
GPR lines can be reviewed or plotted as necessary in the field to ensure that the data 
acquisition parameters and survey design are adequate, and the survey results are 
consistent with the survey team's concept of the site conditions.  This is done so that 
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replicate data may be collected or the survey parameters adjusted, if necessary.  
Following acquisition of data in the field, the data will be downloaded to a PC for storage 
and for processing and analysis.  Site conditions, grid layout, profile line locations and 
rationale, calibrations, and QA/QC measurements, data acquisition parameters, and 
survey notes will be logged in the field logbook. 

Depths will be calibrated at multiple locations by surveying over objects or layers of 
known depth.  Replicate measurements will be periodically taken to estimate the 
instrument precision.   

2.2 Soil Sampling 
2.2.1 Surface Soil Sampling 
Soil samples will be collected to evaluate the impacts of study sites on surface and 
subsurface soil.  Surface soil samples will be collected following the procedure 
presented in this section.  Subsurface soil samples will be collected using either the 
direct-push or test pit procedures presented in Sections 2.2.2.1 and 2.2.2.2, 
respectively.   

Once collected, all surface and subsurface soil samples will be handled in the same 
manner.  The soil will be field screened with a properly calibrated combination 
photoionization detector (PID)/flame ionization detector (FID) instrument.  To field 
screen the soil sample, a decontaminated stainless-steel trowel will be used to make a 
cross-sectional slice(s) of the soil sample, or to score a longitudinal line the length of the 
soil sample deep enough to expose a porous surface.   

Soil sample collection for volatile organic analysis (VOA) will be performed with the use 
of a decontaminated small diameter-coring device in accordance with FTMM SOP SAM-
0207, which is presented in Appendix B.  Once volatile organic compound (VOC) 
sampling is completed, or if soil samples are only being collected for non-VOC 
analyses, the following procedure will be followed to homogenize the soil.  A sufficient 
amount of soil from the specified sampling interval will be placed on a decontaminated 
stainless-steel tray.  After any rocks or organic matter have been removed, the soil will 
be homogenized using the coning and quartering method (American Society for Testing 
and Materials [ASTM] C702-98).  In this method, the soil will be thoroughly mixed by 
turning the entire sample over three times using a stainless-steel trowel.  Following the 
last turning, the entire sample will be shoveled into a conical pile in the middle of the 
tray.  The conical pile will then be carefully flattened to a uniform thickness and diameter 
by pressing down the apex with the trowel.  The flattened soil will be divided into four 
equal quarters.  The sampling personnel will then make a determination as to whether 
the amount of soil on the tray is larger than the volume of the sample bottles.  If the 
amount of soil is larger, one or two quarters will be discarded.  If two quarters are 
discarded, opposite quarters will be selected.  After removal of one or more quarters, 
the entire coning and quartering sequence will be repeated until the amount of soil on 
the tray is approximately equal to the volume of the sample bottles to be filled.  Then, 
the required soil volumes will be placed in the sample bottles.   
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At most locations, surface soil samples will be collected from under the vegetative mat 
with a decontaminated stainless-steel bucket auger or stainless-steel trowel.  If the 6-
inch interval closest to the ground surface is composed mostly of organic debris, it will 
be discarded.  The 0- to 6-inch interval will only be sampled for non-VOC analysis.  
Samples for VOC analysis will be collected from the 6-inch interval between 18 and 24 
inches bgs.  All sample locations will be marked on a site map and GPS located. 

2.2.2 Subsurface Soil Sampling 
Subsurface soil samples may be collected for physical and chemical analysis from 
direct-push borings and test pits.  Subsurface soil sampling activities will proceed as 
follows: 

a. All boring/well drilling permits will be secured, and the drillers will comply with all 
regulations required by the NJDEP. 

b. Clearance of underground utilities will be obtained from the applicable facility 
department for all soil boring, monitoring well and test pit locations. 

A site geologist will be present during all drilling and subsurface soil sampling to 
maintain descriptive logs and collect appropriate samples for chemical and physical 
analysis.  All drilling and sampling activities requiring the use of a drilling subcontractor 
will be performed by a New Jersey licensed well driller.  All sample locations will be 
marked on a site map and GPS located. 

2.2.2.1 Direct-Push Soil Sampling 
Direct-push soil sampling will be conducted utilizing the Macro Core Sampler in 
accordance with FTMM SOP SAM-0204, which is presented in Appendix B.  All sample 
locations will be marked on a site map and GPS located. 

2.2.2.2 Test Pit Sampling 
Test pit excavations will be conducted to investigate the location of a former drainage 
field and a former dry well in the area of Bldg 2525.  Subsurface soil samples will be 
collected from the test pits to determine whether any releases may have occurred from 
the former structures.   

Soil removed from the test pits will be staged on plastic sheeting or a tarp at least 3 feet 
from the test pit while excavating.  Any soil exhibiting visible evidence of contamination 
(e.g., staining, odor, field instrumentation readings) will be sampled.   

If the test pit is less than 2 feet deep, the sampler may enter the excavation to collect 
the soil samples using a stainless steel trowel.  If the test pit is greater than 2 feet deep, 
the soil samples will be collected from the backhoe bucket in an area where the sample 
material is not in contact with the bucket or directly from the soil horizon using a 
stainless steel bucket auger with extension handles.  
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When the excavation and sampling is complete, all soil will be placed back into the 
excavation.  The original grades will be followed as much as possible (e.g., top soil 
placed at top of excavation).  After the backfill and compaction are complete, the area 
will be raked and seeded.  All test pit locations will be marked on a site map and GPS 
located. 

2.3 Sanitary System Sampling 
Sampling of the sanitary waste system will be conducted from manholes.  Samples will 
be collected by submerging the sample bottles directly into the waste stream utilizing a 
pond sampler.  The top of the bottle should be immersed several inches under the water 
where possible to prevent floating debris or surface film from entering the sample 
container.  All sample locations will be marked on a site map and GPS located.   

2.4 Sediment Sampling 
Sediment samples may be collected to evaluate the impact of study sites on the 
surrounding surface water bodies and drainage courses.  Sediment sampling data will 
be screened according to the 1998 NJDEP Guidance for Sediment Quality Evaluations.  
To determine the impacts of a specific study site or building discharges on sediment 
quality, samples will be collected immediately downstream of outfalls to the surface 
water bodies.  Sediment samples may also be collected downstream of the outfall 
location in a depositional portion of the water body to determine the migration of the 
sediment from the discharge point.  Sediment samples will be collected from the furthest 
sample location downstream, moving upstream as the sampling progresses.  In addition 
to streams and lakes, sumps at study sites may be sampled.  All sediment samples will 
be screened with a properly calibrated PID or FID. 

Sediment sample collection for VOA will be performed with the use of a decontaminated 
small diameter-coring device in accordance with FTMM SOP SAM-0207, which is 
presented in Appendix B.  Once VOC sampling is completed, or if sediment samples 
are only being collected for non-VOC analyses, the following procedure will be followed 
to homogenize the sediment.  Rocks, twigs, and other organic matter will be removed 
from the sample prior to homogenization if they are not considered part of the sample.  
Following removal of rocks, twigs, and other organic material, the sediment will be 
homogenized using the coning and quartering method (ASTM C702-98).  In this 
method, the sediment will be thoroughly mixed by turning the entire sample over three 
times using a stainless-steel trowel.  Following the last turning, the entire sample will be 
shoveled into a conical pile in the middle of the pan.  The conical pile will then be 
carefully flattened to a uniform thickness and diameter by pressing down the apex with 
the trowel.  The flattened sediment will be divided into four equal quarters.  The 
sampling personnel will then make a determination as to whether the amount of 
sediment in the pan is larger than the volume of the sample bottles.  If the amount of 
sediment is larger, one or two quarters will be discarded.  If two quarters are discarded, 
opposite quarters will be selected.  After removal of one or more quarters, the entire 
coning and quartering sequence will be repeated until the amount of sediment in the 
pan is approximately equal to the volume of the sample bottles to be filled.  Then, the 
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required sediment volumes will be placed in the sample bottles.  Sampling personnel 
will avoid decanting off the excess liquid during coning and quartering.  A description of 
properties for all sediment samples (color, texture, odor, organic content, grain size) will 
be recorded in the field logbook immediately after sample collection.   

All sediment sampling locations will be marked on a site map and GPS located.  A 
description of the sampling point will be entered into the field logbook.  The description 
will be adequate for the sampling point to be located in the future. 

Sediment sampling of surface water bodies will be conducted from the shoreline.  
Sediment samples will be collected from beneath the organic build-up or detritus 
material, and decomposed organic material will be included in the sample.  The 
decomposed organic material will be retained in the sample due to the potential for this 
interval to be impacted due to deposition and adsorption.  Typical sampling depths may 
range from the top of sediment to a depth of 6 inches below the top of sediment.  
Samples will be collected with a decontaminated stainless-steel bucket auger, if there is 
little or no water on top of the sediment at the particular sampling location and if the 
water velocity is low.  For sampling locations where the water velocity is high, a 
decontaminated stainless-steel corer or other device that eliminates sample washing 
will be used.  This will ensure the integrity of the surface layer of sediment and minimize 
the loss of fine-grained material in the sediment.  All sampling locations will be marked 
on a map and GPS located. 

2.5 Groundwater Sampling 
2.5.1 Groundwater Sampling via a Direct-Push Rig 
Direct-push groundwater sampling will be conducted in accordance with FTMM SOP 
SAM-0204, which is presented in Appendix B.  All sample locations will be marked on 
a site map and GPS located. 

2.5.2 Groundwater Monitoring Well Sampling 
Low-flow monitoring well purging and sampling will be conducted in accordance with 
FTMM SOP SAM-0223, which is presented in Appendix B. 

2.6 Vapor Intrusion 
Vapor Intrusion (VI) is the migration of organic compounds from the subsurface into 
overlying buildings (10).  Per NJDEP guidance and consistent with U.S. Environmental 
Protection Agency (USEPA) policy, the NJDEP recommends investigation of VI where 
structures are within 100 feet horizontally or vertically of shallow groundwater 
contamination in excess of groundwater screening levels (GWSLs).  In the case of the 
presence of petroleum hydrocarbon contamination (particularly benzene, toluene, 
ethylbenzene, and xylenes [BTEX]), a 30-foot distance criterion is utilized (11).  
Groundwater has been extensively evaluated at FTMM through the FTMM Installation 
Restoration Program (IRP) and analysis of groundwater samples in conjunction with 
individual UST closures under the FTMM UST program.  Based on the location of 
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existing buildings and comparison of groundwater analytical results to the GWSL, VI 
was determined in the Phase I ECP to be a potential concern at the following locations: 

• MP:  

o FTMM-53 (Bldg 699) – BTEX and methyl tert-butyl ether (MTBE) have been 
detected in groundwater above the GWSLs. 

o FTMM-59 (Bldg 1122) – Trichloroethene (TCE) has been detected in 
groundwater above the GWSL. 

o FTMM-61 (Bldg 283) – BTEX have been detected in groundwater above the 
GWSLs. 

o FTMM-64 (Bldg 812) – Benzene, xylene, tetrachloroethene (PCE), TCE, and 
dichloroethene (DCE) have been detected in groundwater above the GWSLs.  
Upon further evaluation of the distribution of groundwater contaminants in 
relation to existing structures at this location, VI is not a concern and further 
evaluation is not required at this location due to active remedial activities 
being conducted to remediate groundwater VOC contamination. 

• CWA: 

o FTMM-22 (CW-1, Bldg 2700) – PCE, TCE, and DCE have been detected in 
groundwater above the GWSLs. 

o FTMM-58 (Bldg 2567) – Benzene, DCE, and MTBE have been detected in 
groundwater above the GWSLs. 

All sampling procedures outlined in the October 2005 NJDEP VI Guidance (11) and the 
2005 NJDEP Field Sampling Procedures Manual (12) will be followed for the collection 
of soil gas and indoor air. 

2.6.1 Soil Gas Sampling 
2.6.1.1 Near Slab Soil Gas Sampling 
Near slab specifically refers to the collection of soil gas samples within 10 feet 
horizontally of a building’s foundation.  Per NJDEP VI guidance, the following 
requirements will be followed during all near slab sampling events: 

• The near slab soil gas samples will be collected at the depth corresponding to 
the range between 2 feet and 5 feet below the depth of the slab (and a minimum 
of 5 feet bgs). 

• The soil gas sample will be collected in the vadose zone, at least 1 foot above 
the capillary fringe. 
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• Soil gas samples will be collected at a minimum from two sides of the building 
being investigated (biased towards the delineated groundwater plume or soil 
contaminant source). 

• A lab certified for an appropriate air method will analyze the samples (NJDEP – 
Site Remediation Waste Management [SRWM] Low Level USEPA TO-15 
Method using 1-Liter or 6-Liter stainless steel canisters is the most common 
method). 

An active soil gas collection method (i.e., the “pulling” of a vapor sample through a 
temporary probe to a collection device) will be employed.  Manually-driven soil vapor 
probes constructed of steel and equipped with a hardened drop-off or retractable steel 
tip will be used.  A small diameter inert tube will be inserted through the center of the 
rod and connected to the drive point.  When the probe is retracted or pulled up, the 
probe is “open” for soil gas sampling.  Soil gas sampling events will be avoided after 
sizeable rainfall.  Near slab soil gas samples will be collected at a minimum depth of 5 
feet bgs.  In situations where the groundwater table is less than 5 feet, alternative 
sampling protocols may have to be employed.  Collecting soil gas samples from below 
large impervious surfaces where vapor accumulation may occur, including garage 
floors, patios, parking lots, roads, and driveways may be proposed if necessary based 
on site-specific conditions. 

An annular seal must be maintained by the soil against the probe rods.  To verify the 
integrity of the seal, a tracer compound, typically iso-propanol, butane, or helium will be 
utilized.  The tracer will be placed around the base of the probe and at the various 
connections in the sampling system prior to sample collection by wetting a paper towel 
and wrapping it around the test locations.  The presence of the tracer compound in the 
analysis (generally in excess of 1,000 micrograms per liter [µg/L]) confirms a leak, and 
another sample should be collected until no leak is detected.  Another method employs 
a shroud or plastic sheeting placed around the sample probe.  An inert tracer gas (such 
as helium) is released under the sheeting.  The initial soil gas samples (after purging) 
can be monitored using field-screening instruments for elevated concentrations (>5%). 

Stainless steel canister sample containers will be utilized for the collection of near slab 
samples.  Either 1-Liter or 6-Liter canisters may be employed.  Prior to attaching the 
sample container, the vapor probe will be purged by drawing 3.0 volumes of air through 
the probe and connecting tubing.  The volume is calculated as follows: 

Purge volume = 3.0πr2h 

where r is the inner radius of the probe and connecting tubing, and h is the length of the 
probe and connecting tubing.  A low purge rate at a maximum of 200 ml per minute will 
be utilized.   

For stainless steel canisters, the sample flow rate should be a maximum of 200 
milliliters per minute, which corresponds to a sample time of 5 minutes for 1-Liter 
canisters.  This maximum flow rate has been established due to the larger volume of 
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stainless steel canisters and the concern over short-circuiting.  The certified laboratory 
will provide stainless steel canisters with pre-set regulators (based on the sample time 
prescribed by the investigator).  Therefore, the sample time will be established in 
advance of the sampling event. 

2.6.1.2 Sub-Slab Soil Gas Sampling 
The collection of sub-slab soil gas involves drilling through the building’s concrete slab 
and collecting a soil gas sample for field or laboratory analysis.  Sub-slab soil gas 
samples will be collected concurrently with indoor air samples to assess VI and potential 
background contaminant sources.  As a general rule, sub-slab soil gas sampling should 
be employed when the basement slab covers 50% or more of the building footprint.  In 
these situations, it may be prudent to collect a combination of sub-slab soil gas samples 
from the concrete area and indoor air samples from the crawl space.  The soil gas 
samples collected from the earthen areas should be collected according to the 
procedures for near slab soil gas sampling outlined in Section 2.6.1.1.  The utilization of 
sub-slab soil gas sampling is also questionable when a high water table exists near the 
base of the sub-floor (less than 2 feet).  Typically, vapors migrate through the most 
coarse and/or driest material.  Depending on the analytical method, high moisture 
content in the soil gas sample can “mask” results.  Additionally, reduced permeability of 
the soil in the capillary fringe area may limit the movement of soil gas. 

Specifically, sub-slab soil gas samples can be collected when groundwater is as close 
as 2 feet below the building foundation if: 

1. The seasonal high water table does not reach the building foundation. 

2. The water table does not extend into fill material directly under the building 
foundation. 

3. The capillary zone does not reach the building foundation. 

A building walkthrough will be conducted prior to indoor air and/or sub-slab soil gas 
sampling to address: 

• Detection of potential background sources of VOCs. 

• Determination of the building construction. 

• Recognition of points of VI in a structure. 

• Identification of possible sample locations. 

• Education of the occupants on VI and sampling procedures. 

The building walkthrough will be conducted a minimum of one week before the actual 
indoor air or sub-slab soil gas sampling event.  The Indoor Air Building Survey and 
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Sampling Form (Appendix B to the NJDEP VI Guidance [11]) will be completed in 
conjunction with the building walk through and sampling event. 

A PID/FID detector will be utilized during building walkthroughs and surveys during VI 
investigations to determine items such as individual cans of solvents that can be 
identified as vapor sources and removed from the building in advance of the sampling 
event.  The FTMM Directorate of Public Works (DPW) will determine if the building walk 
through should be conducted after normal business hours. 

Under the right circumstances, the results of sub-slab soil gas sampling may be utilized 
to determine whether the VI pathway is currently complete for a particular building.  This 
is appropriate when the source of the vapors is a contaminated groundwater plume 
under or in close proximity to the building in question.  Investigators may want to collect 
sub-slab soil gas samples as an alternative to indoor air sampling in situations where 
indoor sources are likely to significantly affect indoor air quality.   

The general condition of the slab and walls will be documented as part of the Building 
Survey form (which will be filled out during all sub-slab soil gas sampling events).  The 
investigator will note the presence of sumps, cleanouts, and floor drains.  In addition, 
the sub-slab sampling points will be installed in such a manner so as to provide a tight 
seal around the sampling point which serves to isolate the sub-slab environment from 
the inside of the building and allow for collection of samples which are representative of 
sub-slab vapor conditions.  Subsurface conditions under the slab will be evaluated 
before drilling to determine the following: 

• Depth to the high water table. 

• Presence and location of underground utilities (e.g., electric, gas, water or sewer 
lines) located below the slab. 

• Is a vapor barrier already in place under the slab? 

Temporary sample probes will be utilized.  Teflon tubing (1/8 to 3/8 in) draped with 
Teflon tape to create a snug fit when twisted into the hole will be utilized.  Modeling clay, 
beeswax or other non-volatile emitting and non-shrinking materials may be utilized to 
minimize leaking from the drilled hole.  Either 1-Liter or 6-Liter stainless steel canisters 
will be employed.  The sub-slab soil gas samples will be analyzed using the NJDEP – 
SRWM Low Level USEPA TO-15 Method. 

The sample flow rate will be a maximum of 200 milliliters per minute, which corresponds 
to a sample time of 5 minutes for 1-Liter canisters.  The investigator may want to collect 
the sub-slab soil gas sample over a 24-hour period, especially when indoor air samples 
are being done concurrently.  However, samples times up to 24 hours are acceptable 
(excluding instantaneous or grab samples).  The certified laboratory provides 6-Liter 
stainless steel canisters with pre-set regulators (based on the sample time prescribed 
by the investigator).  Therefore, the sample time must be established in advance of the 
sampling event.  Investigators can determine a draw rate prior to the sub-slab soil gas 



Final Site Investigation Work Plan – Fort Monmouth – September 2007 
   
 

   
September 2007  2-12 

sampling event through the installation of a test probe and subsequent draw rate 
determination with a purge pump. 

Prior to attaching the sample container, the vapor probe will be purged by drawing 3.0 
volumes through the probe and connecting tubing as outlined above in Section 2.6.1.1.  

Vapor probes will be installed in central locations on the slab.  Positions near the 
perimeter of the slab are subject to dilution and will be avoided.  The number and 
placement of the test points should be determined on a site-specific basis with 
deliberation given to occupied spaces, segmented areas within larger areas, and use of 
the building. 

Sub-slab soil gas results will be utilized for comparison to other data sets (e.g., 
groundwater, indoor air, and ambient air).  Results from a sub-slab soil gas investigation 
should be compared to the NJDEP soil-gas screening levels. 

2.6.2 Indoor Air Sampling 
Indoor air samples will be collected concurrently with ambient air and sub-slab soil gas 
samples.  

A laboratory holding a current certification/accreditation from NJDEP Office of Quality 
Assurance (OQA) for the NJDEP – SRWM Low Level USEPA TO-15 Method will be 
utilized to provide the canisters and to perform the analyses. 

A minimum of one indoor air sample will be collected from the ground floor at each 
parcel using 6-Liter stainless SUMMA canisters.  If a basement or crawlspace exists, a 
second canister air sample will be collected as part of the minimum requirements. 
Breathing zone height (3-5 feet) will be targeted for ground floor sample collection and 
basement samples will be positioned as close as possible to the potential intrusion 
area(s) (e.g., sumps, major cracks in foundation).  One ambient (outdoor) sample will be 
taken per parcel concurrently with the indoor samples to assist in evaluating 
background contaminant levels.  This ambient air sample will be taken at breathing 
zone height and located in a reasonably representative area (e.g., not immediately next 
to auto traffic or other potential sources).  Air samples will be collected over a 24-hour 
period and air filters will be utilized for each canister to prevent clogging. 

Indoor air results will be compared to the NJDEP indoor air screening levels.  

2.7 Decontamination Procedures for Sampling 
Decontamination procedures for aqueous and non-aqueous sampling equipment will be 
conducted in accordance with FTMM SOP SAM-0206, which is presented in Appendix 
B.   
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2.8 Field QC Samples 
Field QC samples for aqueous and non-aqueous sampling will be conducted in 
accordance with FTMM SOP SAM-0202, which is presented in Appendix B.  

2.9 Management of Investigation-Derived Wastes 
2.9.1 Liquid Wastes 
Liquid wastes generated as part of the sampling process include development, purge 
and decontamination waters.  Disposal will be dependant on whether the wastewaters 
are deemed contaminated.  To determine whether the wastewaters are contaminated, 
field instrument readings and previous analytical data will be used to characterize it.  
Water not considered contaminated can be re-applied directly to the ground surface and 
permitted to percolate back to groundwater system.  Care should be taken to avoid 
nuisance situations such as pooling or runoff by monitoring the discharge rate and 
percolation rate as not to cause undue concern.  When water is considered 
contaminated, the water generated can be reapplied back only if the following 
conditions are met:  

• The water is not permitted to migrate off site. 

• There is no potential for contaminating a previously uncontaminated aquifer. 

• The discharge will not cause an increase to ground surface soil contamination. 

If the above conditions cannot be met, the water will be collected and secured at a 
single location.  Collected water may be subsequently re-applied to ground surface, if 
based on analytical data, there are indications that the above conditions can be met.  If 
not, arrangements for proper disposal will be coordinated with the facility. 

2.9.2 Soil and Sediment Wastes 
Soil and sediment wastes may be generated from drilling operations or sampling 
activities.  Where materials are known (via field instrumentation or visual observation) or 
suspected (historic information) to be contaminated, the soil or sediment may be 
disposed of on-site provided the following conditions are met: 

• The soil/sediment is considered non-hazardous. 

• No potential to contaminate an uncontaminated aquifer exists. 

• The disposal of soil/sediment will not erode or flow off site or on site into 
uncontaminated areas.   

• The potential to create a health hazard to adjoining property owners through 
airborne exposure is nonexistent.  
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If any of the above conditions cannot be met on-site, the material will be placed in 
containers (e.g., drums) and stored in a secured area of the site.  Proper disposal of the 
waste material will be coordinated with the facility. 

2.9.3 Miscellaneous Wastes 
All disposable sampling equipment as well as personal protective equipment not 
considered hazardous waste will be contained and disposed of as specified in FTMM 
SOP SAM-0223.  Miscellaneous wastes deemed to be hazardous waste based on 
analytical data will be disposed of in accordance with Hazardous Waste Identification, 
Collection, Storage and Disposal Procedures at Fort Monmouth.  
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3 Site-Specific Sampling Approach 
This section outlines the parcel specific investigations to be conducted.  The field 
sampling methodologies referenced herein (i.e., surface soil sampling, sediment 
sampling, geophysical surveys, etc.) are summarized in Section 2.0, and details 
pertaining to the analytical program are included in Section 4.0.  The water, soil, and 
sediment analytical programs for individual parcels are comprised of various 
combinations of Volatile Organics (VO) +10, Base/Neutrals (B/N) +15, Total Petroleum 
Hydrocarbon Content (TPHC), Target Compound List (TCL)+30 for organics, and 
Target Analyte List (TAL) metals, depending on site-specific history. 

3.1 Parcel 13 – Former Barracks (Bldgs 2004 – 2016) 
3.1.1 Site Description 
Parcel 13 is located in the northeast portion of CWA and is currently a paved parking 
lot.  This area was identified on historic aerial photographs as formerly occupied by 
barracks.  Based on review of aerial photographs, the barracks were demolished before 
1963 (13).  Plan No. 520, “Gas Distribution, Gasoline and Fuel Storage, CWA,” dated 
January 16, 1956 (Appendix C), was reviewed for CWA as part of the Phase I ECP.  
The plan depicts numerous fuel oil USTs that existed within Parcel 13 in 1956 in 
association with the former barracks.  It is not known if these USTs have been removed.  
Additional information can be found in Section 5.4 of the Phase I ECP (1). 

3.1.2 Previous Investigations 
No previous investigations were identified within this parcel. 

3.1.3 Site Investigation Sampling 
A review of documented UST removal locations versus the location of former buildings 
within Parcel 13 was conducted.  Based on this review, it was determined that no UST 
removals have been documented at the locations of the former barracks within Parcel 
13.  In order to determine the absence/presence of formerly utilized USTs and the 
potential release from the USTs, geophysical surveys, soil sampling, and groundwater 
sampling will be conducted throughout Parcel 13. 

Field investigation activities at this site will be constrained by use of the parking lot.  
Sampling activities will be coordinated with FTMM personnel and the parking lot 
cordoned-off in sections to allow geophysics and sampling. 

See Table 3-1 for a summary of proposed field activities and Figure 3-1 for sample 
locations. 
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Table 3-1 
Parcel 13 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

300-ft x 950-ft 
former 
barracks area 

A geophysical survey will be conducted over the 300-ft by 950-ft former barracks area.  
The geophysical investigation will consist of an EM survey throughout the parcel 
followed by a targeted GPR survey of anomalies identified by the EM survey. 

13SS-A1:C10 
(30 samples) 

Surface soil  Soil samples to be collected from the 0-6" bgs interval 
from Geoprobe® soil borings in a grid configuration (to 
be conducted on 100-ft centers) to investigate the 
potential release from former heating oil USTs 
associated with the former barracks.  If the sample 
location is paved, the sample will be collected from the 6-
inch interval below the pavement sub-base.  Sample data 
will indicate whether contaminant releases, if any, have 
occurred from the previous USTs into the soil. 

TPHC, 
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

13SB-A1:C10 
(30 samples) 

Subsurface 
soil  

Soil samples to be collected from the 0-6" interval directly 
above the water table (estimated to be 5 to 12 feet bgs) 
from each Geoprobe® soil boring in the grid (to be 
conducted on 100-ft centers) to investigate the potential 
release from former heating oil USTs associated with the 
former barracks.  Field screening of the entire 
Geoprobe® soil core will be conducted using PID and 
FID meters.  An additional sample interval may be 
collected if warranted based on the field screening 
results.  Sample data will indicate whether contaminant 
releases, if any, have occurred from the previous USTs 
into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

13GW-C2, 
C4, C6, C8, 
C10 
(5 samples) 

Groundwater Groundwater samples to be collected from the specified 
Geoprobe® soil borings in the grid to investigate the 
potential release from former heating oil USTs 
associated with the former barracks.  Groundwater 
samples will be collected on 200 foot centers in the 
down-gradient portion of the sampling grid.  Sample data 
will indicate whether contaminant releases, if any, have 
occurred from the previous USTs into the groundwater. 

VO+10,  
B/N+15 

 
3.2 Parcel 14 – Former Barracks and Former 

Residential Housing Area in Northwest Portion of 
CWA 

3.2.1 Site Description 
Parcel 14 is located in the northwest portion of CWA and is currently undeveloped.  This 
area was identified on historic aerial photographs as formerly occupied by barracks and 
residential housing.  The barracks identified within this parcel were in place in aerial 
photographs from 1947 and 1957 (Appendix C).  Based on the time at which these 
previous barracks existed (1940s and early 1950s), it is likely that fuel oil was the 
primary heating fuel and individual USTs were likely utilized for the storage of fuel oil at 



Final Site Investigation Work Plan – Fort Monmouth – September 2007 
   
 

   
September 2007  3-3 

each individual building.  It is not known if the USTs associated with the barracks were 
ever removed.  Housing had replaced the original barracks within the parcel by 1963 
(13).  The housing was in place until 2002 and was identified on Plan No. 520, “Gas 
Distribution, Gasoline and Fuel Storage, CWA,” dated January 16, 1956 (Appendix C), 
as being supplied by gas distribution lines.  The housing was demolished between 2001 
and 2003 and the area has been undeveloped since 2004.  Additional information 
pertaining to this parcel can be found in Section 3.3, Section 5.4, and Appendix G of the 
Phase I ECP (1). 

3.2.2 Previous Investigations 
No previous investigations have been conducted to investigate possible fuel oil USTs 
associated with the former barracks. 

3.2.3 Site Investigation Sampling 
A review of documented UST removal locations versus the location of former buildings 
within Parcel 14 was conducted.  Based on this review, it was determined that few UST 
removals have been documented at the locations of the former barracks that existed 
within Parcel 14 in the 1940s and early 1950s.  In order to determine the 
absence/presence of formerly utilized USTs and the potential release from the USTs, 
geophysical surveys, soil sampling, and groundwater sampling will be conducted 
throughout Parcel 14. 

Parcel 14 is largely unused.  There should be very limited impact to FTMM operations.  
One exception is the parking area north of Bldg 2700 and Corregidor Road.  Sampling 
and geophysical surveys will be coordinated with FTMM personnel and sections of the 
lot cordoned-off to allow field investigations. 

See Table 3-2 for a summary of proposed field activities and Figure 3-2 for sample 
locations.   

Table 3-2 
Parcel 14 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

Entire Parcel 
(approximately 
77 acres) 

A geophysical survey will be conducted over the entire parcel.  The geophysical 
investigation will consist of an EM survey followed by targeted GPR of anomalies 
identified by the EM survey. 

14SS-A1:O23 
(150 samples) 

Surface soil  Soil samples to be collected from the 0-6" bgs interval 
from the Geoprobe® soil boring grid (to be conducted on 
100-ft centers) to investigate the location of potential 
heating oil tanks associated with the former barracks.  If 
the sample location is paved, the sample will be collected 
from the 6-inch interval below the pavement sub-base.  
Sample data will indicate whether contaminant releases, 
if any, have occurred from the previous USTs into the 
soil. 

TPHC, 
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

14SB-A1:O23 
(150 samples) 

Subsurface 
soil  

Soil samples to be collected from the 6-inch interval 
directly above the water table from each Geoprobe® soil 
boring in the grid (to be conducted on 100-ft centers) to 
investigate the location of potential heating oil tanks 
associated with the former barracks.  Field screening of 
the entire Geoprobe® soil core will be conducted using 
PID and FID meters.  An additional sample interval may 
be collected if warranted based on the field screening 
results.  Sample data will indicate whether contaminant 
releases, if any, have occurred from the previous USTs 
into the soil. 

TPHC, 
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

14GW-B22, 
D14, D16, 
D18, D20, 
D22, L19, 
L21, L23, 
M17, O2,  O4, 
O6, O8, O10, 
O11, O13, 
O15, O17 
(19 samples) 

Groundwater Groundwater samples to be collected from the specified 
Geoprobe® soil borings in the grid to investigate the 
location of potential heating oil tanks associated with the 
former barracks.  Sample data will indicate whether 
contaminant releases, if any, have occurred from the 
previous USTs into the groundwater. 

VO+10, 
B/N+15 

B9MW09B, 
B10MW10B 
(2 samples) 

Groundwater Groundwater samples to be collected from the existing 
monitoring wells to investigate the location of potential 
heating oil tanks associated with the former barracks.  
Sample data will indicate whether contaminant releases, 
if any, have occurred from previous USTs into the 
groundwater. 

VO+10, 
B/N+15 

 
3.3 Parcel 15 – Bldg 2700 
3.3.1 Site Description 
The Myer Center facility (Bldg 2700) is located in the CWA of FTMM at the intersection 
of Pearl Harbor Avenue and Corregidor Road.  Bldg 2700 is a four-story building with a 
basement totaling approximately 673,000 square feet in size.  The building footprint 
totals approximately 171,000 square feet.  It was built in 1954 and has an extensive 
history of laboratory operations, photoprocessing, and paint spraying booths.  Various 
laboratory processes were noted in a 1955 Industrial Hygiene (IH) Survey, following the 
construction of the Myer Center.  Operations included electrochemical research, 
growing and shaping of crystals, various plating operations, mixing of magnetic 
powders, machining, welding, spray painting, use of solvents for equipment cleaning, 
and other miscellaneous laboratory operations utilizing standard laboratory chemicals 
(14).  By 1959, additional operations included shock and vibration testing of certain 
components; glass blowing; a plastics laboratory which made plastic castings, 
laminates, and forms sprayed with polyester resins; and a ceramics laboratory (15).  A 
satellite dispensary and dental clinic was present in 1972 that serviced 2,610 
employees in the Myer Center (16).  During the 2006 Visual Site Inspection (VSI) 
performed as part of the Phase I ECP, the Dental Clinic was no longer operational at 
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Bldg 2700.  According to FTMM personnel, no chemical wastes have been discharged 
to the sanitary sewer since the mid-1980s.  Activities at Bldg 2700 have since been 
converted primarily to administrative functions.  Current waste management practices 
prohibit the discharge of any materials, other than water and biodegradable soaps, into 
the sanitary sewer system.  Additional information pertaining to this parcel can be found 
in Section 4.3.1, Section 4.3.2.1.4, Section 4.3.2.1.6, Section 4.3.2.2.2, Section 
4.3.2.2.5, Section 4.3.2.2.6, Table 4-3, Table 5-1, Section 5.13.3, and Table 5-19 of the 
Phase I ECP (1). 

Concurrent with the performance of the ECP, an HSA was conducted to evaluate the 
historical use of RAM at FTMM (2).  The presence of RAM at FTMM has been 
predominantly limited to certain areas and functions of the installation.  Historically, 
laboratory R&D in the areas of radio and electronics use of vacuum tubes and radium 
dials, the use of ionizing radiation-producing machines, and military support equipment 
such as night vision goggles that contain radioactive commodities, have been among 
the most common uses of RAM.  Facilities, buildings, and rooms that contain or once 
contained equipment that produce X-rays via AC or DC sources of energy are not 
sources of radioactive contamination.  This equipment, which includes medical and 
dental diagnostic X-ray machines, X-ray security inspection machines, X-ray diffraction, 
electron microscopes, X-ray fluorescence equipment, and some high voltage electron 
tubes, only produce ionizing radiation when energized.  Operation of this equipment will 
result in ionizing radiation fields being produced in and around the equipment only while 
activated, but will not result in radioactive contamination.  Much of the activities of the 
past were performed as part of the Signal Corps Laboratories, first housed in the Squier 
Building (Bldg 283) and then in the Myer Center (Bldg 2700).  Other work was 
performed in the Evans Area of the base, which was closed in the late 1990s due to 
BRAC 1993 activities and the work transferred to the CECOM Safety Office and 
laboratory in the CWA. 

Currently, only two active “wet labs” still exist in Bldg 2700, neither is for RAM: one 
(2C211) for battery testing and fabrication and the other (2D310) is used in the handling 
of crystals and welding (contains solvents and corrosives).  Most rooms in the building 
today are computer labs and office space.  Bldg 2700 originally had three radiological 
labs, which were completely renovated into administrative areas, which included the 
removal of all laboratory equipment/furniture and the capping of all plumbing in those 
rooms, approximately 10 years ago when ARL moved out of the building.  No RAM 
have been used at this location since 1997, effectively qualifying the majority of the 
building as non-impacted.  DPW contracted to remove all tritium exit signs in 2004 
(Ameresco was the lighting replacement contractor).  No indications of RAM or 
contamination were observed.  An extract of the Radiation Inventory for Year 1995 
shows the listing of a Photometer containing four sources of Carbon-14, totaling 200 
microcuries.  Data for this Photometer, other than its listing as being identified with the 
Coding system as “C-04” and used in Bldg 2700, Room 4D312.  Leak test data was not 
available since each source is less than the 100 microcurie limit requirement for leak 
testing of sealed sources.  According to leak test data for other sealed sources used in 
this building (Cobalt-57 Mossbauer Source, Bldg 2700, Room 4C111), affected areas 
used for radioactive commodities indicate no contamination above the lower limits of 
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detection, and therefore, no contamination would be present in the sinks leading to the 
Acid Neutralization Pit either (2). 

Prior to the construction of Bldg 2700, Parcel 15 was occupied by barracks, latrines, 
warehouses, and a motor pool (13,17,18).  Based on the time at which these previous 
facilities existed (1940s and early 1950s), it is likely that fuel oil was the primary heating 
fuel and individual USTs were likely utilized for the storage of fuel oil at each individual 
building.  A review of documented UST removal locations versus the location of former 
buildings within Parcel 15 was conducted.  Based on this review, it was determined that 
no UST removals have been documented to have occurred at the locations of 
numerous former buildings within Parcel 15.  

3.3.2 Previous Investigations 
U.S. Army Environmental Hygiene Agency (USAEHA) sampling of Bldg 2700 effluent 
from 1974-1975 showed discharges of alkaline cleaning agents; high concentrations of 
(hexavalent) chromium that were likely rinse water from a chrome plating operation; 93-
94 percent sodium hydroxide slugs; sulfuric acid that was likely a dip solution used to 
activate a metal surface for plating; copper pickling waste; sodium dichromate as part of 
a cleaning agent; parabenzoquinone likely from photographic processing effluent; 
ammonium persulfate from the printed circuit manufacturing shop; and acetone.  
Samples were collected from each of the two former wastewater treatment lime pits 
serving Bldg 2700 prior to discharge to the CWA sewage treatment plant (STP).  The 
purpose of the investigation was to characterize the wastewater because the FTMM 
STP was scheduled to be replaced by the local sewerage authority (19). 

The CW-1 site is one of two wastewater treatment lime pits located next to the Myer 
Center facility (Bldg 2700).  The CW-1 has been investigated under the FTMM IRP.  In 
fiscal year 1992, DPW personnel collected limestone and sludge samples from the pit to 
evaluate the potential for environmental contaminants being present.  Analytical testing 
of the sample material identified elevated levels of organic contaminants.  

A cleanup action ensued which generated ninety-two 55-gallon drums of Resource 
Conservation and Recovery Act (RCRA) waste.  Following the cleanup action, fresh 
limestone chips were placed into the pit as a precautionary measure.  Current 
hazardous waste management practices prohibit the discharge of corrosive wastes into 
the wastewater treatment lime pit system.  Due to the presence of elevated levels of 
organic contaminants being identified in the pit prior to the cleanup action, an SI was 
conducted to evaluate the potential impact to soil and groundwater.  

Under the SI phase, soil borings were drilled on each side of the lime pit.  Both soil and 
groundwater samples were analyzed for TCL+30 parameters and TAL metals.  In 
reference to the four soil samples, no compounds of concern were detected above 
NJDEP Direct Contact Soil Cleanup Criteria.  TCE, PCE, and 1,2-DCE were detected in 
downgradient monitoring wells above NJDEP Groundwater Quality Criteria and 
remedial investigation (RI) activities were conducted.   
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Under the RI phase, a passive soil gas survey was conducted at the CW-1 site in March 
1996 to delineate the extent of lateral soil contamination at the site and aid in the 
placement of additional monitoring wells.  Results of the soil gas survey determined that 
compounds of concern were migrating horizontally in site soil.  Three new monitoring 
wells were installed at the CW-1 site during the first week of May 1996.  One deep well 
was installed next to the lime pit to determine the vertical extent of contamination both in 
soil and groundwater.  The other two wells were placed downgradient of the 
contaminant plume.  The RI phase delineated the vertical and horizontal extent of the 
contaminant plume.  At present, the contaminant plume has not encroached upon the 
Myer Center facility. 

A remedial design was completed and approved by the NJDEP in August 1997.  The 
selected remedial technologies involved using a combination of air sparging and soil 
vapor extraction (SVE) techniques.  Construction of the selected remedial alternative 
was completed in April 1998.  In January 2002, two groundwater recovery wells (RW-1 
& RW-2) were installed in the source area and two additional air sparge points (SPG-3 
and SPG-4) were installed to further enhance source area remediation.  Groundwater 
recovery system wells RW-1 and RW-2 were connected to a newly constructed 
groundwater treatment system (GWTS).  The GWTS was designed to capture and treat 
contaminated groundwater in the source area and reduce the elevated concentrations 
of detected chlorinated hydrocarbons as well as achieve hydraulic control in the source 
area and beyond.  The GWTS utilized an air stripper to remove dissolved-phase 
chlorinated hydrocarbons from impacted groundwater extracted from the recovery wells.  
The air stripper effluent was polished via two in-series 500-pound granular activated 
carbon units prior to final discharge to the sanitary sewer.  

In addition to groundwater extraction, recovery wells RW-1 and RW-2 and source area 
monitoring wells MW-28 and MW-29 were tied into the SVE system to further enhance 
removal of vapor phase chlorinated hydrocarbons in the source area.  Air sparge wells 
SPG-1, SPG-2, SPG-3, and SPG-4 were installed to enhance the stripping of volatile 
chlorinated hydrocarbons from source area groundwater, where they were subsequently 
captured by the vapor extraction at RW-1, RW-2, MW-28, MW-29, SVE-1, and SVE- 2.  
The vapor phase carbon units were upgraded from two in-series 55-gallon drums to two 
in-series 1,000-pound vapor phase units capable of a substantial SVE airflow increase.  
The flow upgrade resulted in a substantial increase of contaminant mass removal rates.  
As part of the 2002 system upgrade, the wastewater treatment lime pit was demolished 
and all existing limestone was removed and properly disposed.  A new sewer pipe was 
installed in order to maintain the existing sewer connection. 

The GWTS was turned off in May of 2005 based upon available groundwater data.  To 
date, the GWTS remains inactive.  The DPW will commence injecting hydrogen 
releasing compounds (HRCs) into site groundwater during FY07 and FY08 with the goal 
of achieving groundwater compliance by FY10.  Injection of HRC is subject to 
requirements pursuant to N.J.A.C 7:26E-4.1(a)4 and N.J.A.C. 7:26E-6.3(c) related to 
the performance of a pilot study and approval of a permit-by-rule.  Currently, twelve 
groundwater monitoring wells are sampled on a quarterly basis. 
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The CW-2 site is the second wastewater treatment lime pit located next to the Myer 
Center facility (Bldg 2700).  The CW-2 wastewater treatment lime pit is located on the 
east side of the Myer Center facility, near the former electrical substation.  The CW-1 
has been investigated under the FTMM IRP.  The wastewater treatment lime pit was 
constructed concurrently with the Myer Center facility in 1952.  The pit was designed to 
treat corrosive wastes generated from laboratory activities operating within the facility.  
The pit was a concrete vault measuring 7 by 13 by 8 feet in height and contained 
limestone chips.  Corrosive waste discharge lines originating from the south and east 
wings of Bldg 2700 were plumbed to the pit.  The effluent discharge line exiting the pit 
was connected to the sanitary sewer.   

In fiscal year 1992, DPW personnel collected limestone and sludge samples from the pit 
to evaluate the potential for environmental contaminants being present.  Analytical 
testing of the sample material identified elevated levels of organic contaminants.  A 
cleanup action ensued which generated ninety-one 55-gallon drums of RCRA waste.  
Following the cleanup action, fresh limestone chips were placed into the pit as a 
precautionary measure.  Due to the presence of organic contaminants being identified 
in the pit prior to the cleanup action, the focus of the SI was to evaluate the potential 
impact to soil and groundwater.  Under the SI phase, soil borings were drilled on each 
side of the lime pit.  In the absence of field instrument readings and visible staining, one 
soil sample was collected from each boring at an interval just above the water table.  In 
addition, each boring was converted to a monitoring well in order to evaluate 
groundwater quality.   

Both soil and groundwater samples were analyzed for TCL+30 parameters and TAL 
metals.  In reference to the four soil samples, only polychlorinated biphenyls (PCBs) 
were detected in one soil sample slightly above NJDEP Direct Contact Soil Cleanup 
Criteria.  PCE was detected in one downgradient monitoring well slightly above NJDEP 
Groundwater Quality Criteria.  As of 2002, 15 consecutive quarterly rounds of 
groundwater samples had been collected for subsequent analysis.  Arsenic and lead 
were detected in three of the four site monitoring wells above NJDEP Groundwater 
Quality Criteria.  Under the RI phase, a passive soil gas survey commenced at the CW-
2 site in December 1995.  The purpose of the soil gas survey was to delineate the 
lateral extent of soil contamination at the site and to use the survey data to aid in the 
placement of additional monitoring wells if required.  Results of the soil gas survey were 
negative.   

An RI report requesting an NFA determination was submitted to the NJDEP.  No 
response has been received from the NJDEP.  The CW-2 Wastewater Treatment Lime 
Pit was demolished in 2002.  All limestone was removed from the pit prior to demolition 
activities and the limestone was properly disposed. 

3.3.3 Site Investigation Sampling 
As discussed in Section 3.3.2, the former lime pits were formerly connected to sanitary 
sewer and have been extensively investigated under the FTMM IRP.  However, no 
evaluation of potential historical discharges to the stormwater system from Bldg 2700 



Final Site Investigation Work Plan – Fort Monmouth – September 2007 
   
 

   
September 2007  3-9 

has been conducted.  A review of stormwater management plans and historical 
documents was conducted to evaluate potential discharge locations, and sediment 
sampling will be conducted to evaluate the potential impact of previous Bldg 2700 
activities to stormwater outfall locations associated with Bldg 2700.   

Through previous investigations conducted under the IRP, groundwater VOC 
contamination has been identified in close proximity to Bldg 2700.  Per NJDEP 
guidance and consistent with USEPA policy, the NJDEP recommends investigation of 
VI where structures are within 100 feet horizontally or vertically of shallow groundwater 
contamination in excess of GWSLs (11).  The downgradient migration pathway for VOC 
(chlorinated ethenes) contaminants is in the direction of Bldg 2700, and these 
contaminants have been detected above the GWSLs within 100 feet of Bldg 2700.  
Therefore, VI at Bldg 2700 will be further evaluated as detailed in this Work Plan 
through the collection of near slab and sub-slab soil gas samples. 

A review of documented UST removal locations versus the location of former buildings 
within Parcel 15 was conducted.  Based on this review, it was determined that no UST 
removals have been documented to have occurred at the locations of numerous former 
barracks within Parcel 15.  Geophysical surveys, soil sampling, and groundwater 
sampling will be conducted north, northeast, and southwest of Bldg 2700.  

Numerous logistical challenges may be encountered at this site during field investigation 
activities.  Collection of near slab and sub-slab soil vapor samples may be required after 
normal business hours if operations within Bldg 2700 prohibit the sampling during 
business hours.  Geophysical surveys and Geoprobe® sampling around the building will 
have to be closely coordinated with FTMM personnel.  This work may have to be 
performed off-hours if sections of the parking lot cannot be cordoned-off. 

See Table 3-3 for a summary of proposed field activities and Figure 3-3 for sample 
locations.   

Table 3-3 
Parcel 15 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

Former 
Barracks 
Areas (three 
areas – 9 
acres total) 

A geophysical survey will be conducted to target areas within the parcel in which former 
barracks existed.  The geophysical investigation will consist of an EM survey followed 
by targeted GPR of anomalies identified by the EM survey. 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

15SS-A1:18 
(18 samples)  

Surface soil  Soil samples to be collected from the 0-6" bgs interval 
from the Geoprobe® soil boring grid (to be conducted on 
50-ft center due to close spacing of former barracks in this 
area) to investigate the location of potential heating oil 
tanks associated with the former barracks north of Bldg 
2700.  If the sample location is paved, the sample will be 
collected from the 6-inch interval below the pavement 
sub-base.  Sample data will indicate whether contaminant 
releases, if any, have occurred from the previous USTs 
into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

15SB-A1:18 
(18 samples) 

Subsurface 
soil  

Soil samples to be collected from the 6" interval directly 
above the water table from each Geoprobe® soil boring in 
the grid (to be conducted on 50-ft center due to close 
spacing of former barracks in this area) to investigate the 
location of potential heating oil tanks associated with the 
former barracks north of Bldg 2700.  Field screening of 
the entire Geoprobe® soil core will be conducted using 
PID and FID meters.  An additional sample interval may 
be collected if warranted based on the field screening 
results.  Sample data will indicate whether contaminant 
releases, if any, have occurred from the previous USTs 
into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

15SS-B1:E4 
(13 samples) 

Surface soil  Soil samples to be collected from the 0-6" bgs interval 
from the Geoprobe® soil boring grid (to be conducted on 
100-ft center) to investigate the location of potential 
heating oil tanks associated with the former barracks 
northeast of Bldg 2700.  If the sample location is paved, 
the sample will be collected from the 6-inch interval below 
the pavement sub-base.  Sample data will indicate 
whether contaminant releases, if any, have occurred from 
the previous USTs into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

15SB-B1:E4 
(13 samples) 

Subsurface 
soil  

Soil samples to be collected from the 6" interval directly 
above the water table from each Geoprobe® soil boring in 
the grid to investigate the location of potential heating oil 
tanks associated with the former barracks northeast of 
Bldg 2700.  Field screening of the entire Geoprobe® soil 
core will be conducted using PID and FID meters.  An 
additional sample interval may be collected if warranted 
based on the field screening results.  Sample data will 
indicate whether contaminant releases, if any, have 
occurred from the previous USTs into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

15SS-F1:K6 
(22 samples) 

Surface soil  Soil samples to be collected from the 0-6" bgs interval 
from the Geoprobe® soil boring grid (to be conducted on 
100-ft center) to investigate the location of potential 
heating oil tanks associated with the former barracks 
southwest of Bldg 2700.  If the sample location is paved, 
the sample will be collected from the 6-inch interval below 
the pavement sub-base.  Sample data will indicate 
whether contaminant releases, if any, have occurred from 
the previous USTs into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

15SB-F1:K6 
(22 samples) 

Subsurface 
soil 

Soil samples to be collected from the 6" interval directly 
above the water table from each Geoprobe® soil boring in 
the grid to investigate the location of potential heating oil 
tanks associated with the former barracks southwest of 
Bldg 2700.  Field screening of the entire Geoprobe® soil 
core will be conducted using PID and FID meters.  An 
additional sample interval may be collected if warranted 
based on the field screening results.  Sample data will 
indicate whether contaminant releases, if any, have 
occurred from the previous USTs into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

15GW-1:6 
(6 samples) 

Groundwater Groundwater samples to be collected from the specified 
Geoprobe® borings to investigate the groundwater 
downgradient of potential heating oil tanks associated with 
the former barracks.  Sample data will indicate whether 
contaminant releases, if any, have occurred from the 
previous USTs into the groundwater. 

TCL+30 
(w/o 
pesticides 
or PCBs), 
TAL Metals

Monitoring 
well UST-
2337-65  
(1 sample) 

Groundwater Groundwater samples to be collected from the specified 
monitoring well to investigate the groundwater 
downgradient of potential heating oil tanks associated with 
the former barracks.  Sample data will indicate whether 
contaminant releases, if any, have occurred from the 
previous UST operations into the groundwater.  
Additionally, monitoring well analysis will be used as a 
reference for comparison with Geoprobe® results. 

TCL+30 
(w/o 
pesticides 
or PCBs), 
TAL Metals

15SD-1:3 
(3 samples) 

Sediment Sediment samples collected from the 0-6” bgs interval to 
investigate potential discharges from Bldg 2700.  Sample 
locations are from discharge of underground stream 
diversion near southwest end of Bldg 2525, 30" reinforced 
concrete stormwater pipe outfall, and additional outfall 
location noted during site visit.  All sample locations 
located south of the walking bridge near the southwest 
portion of Bldg 2525; outfall location on the western side 
of Shrewsbury Creek. 

TCL+30 
(w/o 
pesticides), 
TAL Metals

15SD-1D:3D 
(3 samples) 

Sediment Sediment samples collected from a six-inch interval 
between 1-2' bgs (may be adjusted based on sediment 
thickness) to investigate potential discharges from Bldg 
2700. 

TCL+30 
(w/o 
pesticides), 
TAL Metals

15SG-1 
through 
15SG-15 

Near slab 
soil gas 

15 near slab soil gas samples will be collected at Bldg 
2700.  Groundwater flow direction is from the west and 
VOCs have been detected above GWSLs east of the 
building.  Therefore, 12 sample locations will be biased to 
the walls of Bldg 2700 on the west side of the courtyard.  
Three locations will be biased to the walls of Bldg 2700 on 
the east side of the courtyard due to close proximity of the 
building to groundwater contamination. 

NJDEP – 
SRWM 
Low Level 
USEPA 
TO-15 
Method 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

15SG-16 
through 
15SG-30 

Sub-slab soil 
gas 

15 sub-slab soil gas samples will be collected in the 
western portion of Bldg 2700 in central locations of the 
basement.  Because this is an active laboratory facility 
and material is stored in the basement that could 
contribute to positive detections of VOCs in indoor air 
(paint storage), sub-slab soil gas will be sampled in lieu of 
indoor air within the basement in order to determine VI 
contributions from groundwater contamination.  The exact 
location of these sub-slab samples will be determined 
based on a site visit to the Bldg 2700 basement level. 

NJDEP – 
SRWM 
Low Level 
USEPA 
TO-15 
Method 

 
3.4 Parcel 27 – Southwestern Corner CWA 
3.4.1 Site Description 
Parcel 27 is located in the southwest portion of CWA and includes the Environmental 
Test Facility (Bldg 2704), former Pulse Power Center (Bldg 2707), Sheet Metal Shop 
(Bldg 2502), Machine Shop (2503), Paint and Fabrication Facility (2506), and a Former 
Motor Pool (2501). 

Bldg 2704 has been used as an environmental test chamber since 1965.  Chemical use 
in this building is limited to hydraulic fluid and standard shop chemicals (i.e., petroleum-
based solvents, oils and greases).  While current waste handling practices are modern, 
historical waste handling practices are unknown.  The building has multiple floor drains 
which, according to engineering drawings, are connected to the storm sewer.   

Bldg 2707 was used by the Electronics Technology Devices Laboratory (ETD&L) until 
their move to Adelphi, Maryland as part of the BRAC 1993 realignment initiative.  
Previous ETD&L activities at the facility included the R&D of high power/high voltage 
components and sub-systems for military applications.   

During personnel interviews, a possible former debris disposal area was identified in the 
north-central portion of the parcel at the end of Academy Road (20).  Additional 
information pertaining to this parcel can be found in Section 3.4.1.2, Table 3-5, Section 
4.3.2.2.2, Section 4.3.2.2.3, Section 4.3.2.2.4, Section 4.3.2.2.6, Section 4.4.4.2, Table 
4-3, Section 5.1.1, Section 5.1.1.1, Section 5.4.1, Section 5.5.2, Section 5.5.4, Table 5-
1, Table 5-7, Section 5.8, Table 5-16, Section 5.13.9, and Section 5.13.10 of the Phase 
I ECP (1). 

3.4.2 Previous Investigations 
The CW-3A landfill, approximately 2.6 acres in size, is located due north of Bldg 2707 
and adjacent to Parcel 27 along Pearl Harbor Avenue.  The CW-3A landfill was 
investigated under the FTMM IRP.  Please refer to Sections 5.2.1 and 5.9 of the Phase I 
ECP for additional information about landfills on FTMM property (1). 
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Numerous former USTs were associated with buildings throughout Parcel 27.  The 
USTs have been removed under the FTMM UST Management Program and are 
summarized within the FTMM Phase I ECP Report (1).   

3.4.3 Site Investigation Sampling 
No evaluation of potential historical discharges to the stormwater system from Bldg 
2704 has been conducted.  A review of stormwater management plans and historical 
documents was conducted to evaluate potential discharge locations and sediment 
sampling will be conducted to evaluate the potential impact of previous Bldg 2704 
activities to stormwater outfall locations associated with Bldg 2704.   

Bldgs 2502, 2503, 2504, 2506, and 2507 have an extensive history of vehicle and 
industrial related activities.  The entire area immediately surrounding these buildings is 
paved and natural surface water drainage is to the northeast.  A site reconnaissance 
was conducted in spring 2007 and sample locations for soil were selected at 
depositional locations northeast of these buildings to evaluate potential impact from 
industrial and vehicle related activities at these buildings. 

A geophysical survey will be conducted to evaluate a potential burial area at the end of 
Academy Road. 

None of the sampling proposed for Parcel 27 should interfere with FTMM operations.  
There are limited logistical constraints associated with this site. 

See Table 3-4 for a summary of proposed field activities and Figure 3-4 for sample 
locations.   

Table 3-4 
Parcel 27 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

120-ft x 150-
ft debris 
burial area 

A geophysical survey will be conducted over the 120-ft by 150-ft potential debris burial 
area.  The geophysical investigation will consist of an EM survey followed by targeted 
GPR of anomalies identified by the EM survey. 

27SS-1:2 
(2 samples) 

Surface soil Surface soil samples to be collected from the 0-6" interval 
in the wooded area to the northeast of Bldg 2507, in 
areas that display evidence of surface drainage and 
deposition to investigate potential discharges from Bldg 
2507. 

TCL+30 (w/o 
pesticides), 
TAL Metals 

27SD-1:2 
(2 samples) 

Sediment Sediment samples collected from the 0-6” bgs interval to 
investigate potential discharges from Bldg 2704.  Sample 
locations are at the stormwater outfall and downstream of 
that location.  Sample locations also address outfall for 
Bldg 2700. 

TCL+30 (w/o 
pesticides), 
TAL Metals 

27SD-
1D:2D 
(2 samples) 

Sediment Sediment samples collected from a six-inch interval 
between 1-2' bgs (may be adjusted based on sediment 
thickness) to investigate potential discharges from Bldg 
2704. 

TCL+30 (w/o 
pesticides), 
TAL Metals 
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3.5 Parcel 28 – Former Eatontown Laboratory 
3.5.1 Site Description 
Parcel 28 encompasses Bldg 2525 – the former Eatontown Laboratory complex, 
constructed in 1941-1942.  The Eatontown Signal Laboratory was renamed Watson 
Laboratories in 1945 and subsequently moved to Rome, New York in 1951 (7).   

It was reported that Bldg 2525 had been a chemical laboratory known as Eatontown 
Labs around the 1940s.  This information was confirmed by FTMM site plans showing 
the Eatontown Laboratory complex.  Plan No. 6148/1015 dated September 3, 1941, 
shows Bldg 2525 (numbered 1 through 6 for the six bays) and nine other buildings 
numbered 7 through 15 (Appendix C).  This plan also depicts three separate septic 
tanks and leach fields and one underground transformer vault.  The main sanitary sewer 
line from the building is shown to discharge to a septic tank and leach field east of the 
building.  A review of the DPW map and engineering drawings repository indicated a 2-
inch “acid proof drain” leading from Bay 1 to a dry well southeast of the building.  Floor 
drains were shown to discharge to the brook northwest of the building (22).  Building 
revitalization plans show all floor drains were later connected to the sanitary sewer 
system.  

Bldg 2525 was included in the Watson Laboratory complex in the mid-1940s.  Crystal 
growing and processing operations were conducted in the Watson Laboratory building 
located in the southwest portion of the CWA in the early 1950s.  Operations included 
cleaning of crystals, quartz etching, soldering, and gold (and other metal) plating, which 
was conducted in Bldg 2532.  These operations involved chemicals such as carbon 
tetrachloride, ammonium bifluoride, cadmium sulfate, and sulfuric acid.  Crystal etching 
was also noted in Bldg 2538 using ammonium bifluoride.  Other processes associated 
with the Watson Laboratories included machining of metals and remelting lead in Bldg 
2533; growing of crystals and physical chemistry in Bldg 2534; and machining of 
crystals in Bldg 2538 (14,23,24).  In 1951, the laboratories were moved to Rome, New 
York (7).  

Following the 1951 Watson Laboratories move, the Aviation Research and 
Development Command Laboratory was moved from the Myer Center to Bldg 2525.  
This laboratory operation occupied the building until 1978.  A 1978 IH Survey reported 
ozalid reproduction in Room 5101 of Bldg 2525 (25).  Building revitalization plans show 
all floor drains connected to the sanitary sewer system (26).  No sumps or floor drains 
were noted during the 2006 VSI.  The use of the building has been strictly administrative 
since the late 1990s, as confirmed during the VSI.   

Prior to 1997, the building was used to house electronics laboratories.  No chemical 
usage was associated with the electronics laboratories.  Geothermal well fields used for 
the heating of facilities within Parcel 28 are present at multiple locations throughout the 
parcel.   
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Parcel 28 also contains the CECOM laboratory and radiological testing facility housed in 
Bldg 2540.  This building contains a gamma irradiator, Radiac calibrators, a storage 
room for low-level radioactive material with multiple radioactive sources from the 
demilitarization of commodities, a nuclear counting laboratory, and several health 
physics laboratories.  A survey of the interior of Bldg 2540 will be performed as part of 
the radiological scoping surveys. 

The 1993 Environmental Research, Inc. Aerial Photographic Site Analysis noted a 
fenced open storage area and possible tank pads in the northern portion of Parcel 28, to 
the northeast of Bldg 2525 (13).  Additional information pertaining to this parcel can be 
found in Section 4.3.2.2.1, Section 4.3.2.2.6, Section 4.4.4.2, Section 5.4, Section 5.8, 
Section 5.13.3, Table 5-1, Section 5.13.7, Table 5-16, and Appendix G of the Phase I 
ECP (1). 

3.5.2 Previous Investigations 
Multiple former USTs associated with buildings throughout Parcel 27 have been 
removed under the FTMM UST Management Program and are summarized within the 
FTMM Phase I ECP Report (1).  However, no investigations have been conducted to 
evaluate the potential impact from previous operations associated with the Eatontown 
and Watson Laboratory facilities (area around Bldg 2525) or the former open storage 
and possible tank pads in the northern portion of the parcel. 

The field activities proposed for Parcel 28 should have limited impact to FTMM 
activities.  The geophysical survey will partially be performed in the Bldg 2525 parking 
lot.  Sections of the lot will have to be cordoned-off to complete the survey and will be 
coordinated with FTMM personnel. 

3.5.3 Site Investigation Sampling 
See Table 3-5 for a summary of proposed field activities and Figure 3-5 for sample 
locations.   

Table 3-5 
Parcel 28 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

Former septic 
tank and dry 
well 
associated 
with Bldg 
2525. 

A geophysical investigation consisting of a GPR survey will be conducted over a 125-
ft x 125-ft area 650-ft east of Bldg 2542 and 175-ft north of Bldg 2541 to investigate 
the location of former septic tank southeast of Bldg 2525, and a 100-ft x 100-ft area 
adjacent to Bldg 2542 to investigate the former drywell southeast of Bldg 2525.  

200-ft x 800-ft 
former shops 
and labs area 
and concrete 
vault 

A geophysical survey will be conducted over the 200-ft by 800-ft area to investigate 
former USTs associated with former Bldgs T-7, T-8, and T-9.  The geophysical 
investigation area is extended to the north to investigate the location of a 500-gal 
septic tank associated with Bldgs T-7 and T-10 – the associated leach field was 
removed during installation of the geothermal well field.  The geophysical investigation 
will consist of both an EM and GPR survey of the entire area. 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

28TP-
1A/B:4A/B         
(8 samples) 

Subsurface 
soil  

Soil samples to be collected from test pits to 
investigate the location of the former drainage 
field from Bldg 2525.  Sample collection depths 
will be determined by visual observations and by 
field monitoring instrument readings.  Sample data 
will indicate whether contaminant releases, if any, 
have occurred from the previous septic system 
discharges into the soil. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

28GW-1 
(1 sample) 

Groundwater Groundwater sample to be collected from a 
Geoprobe® boring to investigate the location of 
the former drainage field from Bldg 2525.  Sample 
data will indicate whether contaminant releases, if 
any, have occurred from the previous septic 
system discharges into the groundwater. 

TCL+30 (w/o 
pesticides/PCBs), 
TAL Metals, 
ammonia, nitrate, 
nitrite 

28SS-1:2 
(2 samples) 

Surface soil  Soil samples to be collected from the 0-6" bgs 
interval from the Geoprobe® soil borings to 
investigate the location of the former drainage 
field from former Bldgs 13, 14, and 15.  Sample 
data will indicate whether contaminant releases, if 
any, have occurred from the previous septic 
system discharges into the soil. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

28SB-1:2 
(2 samples) 

Subsurface 
soil  

Soil samples to be collected from the 6" interval 
directly above the water table from each 
Geoprobe® soil boring to investigate the location 
of the former drainage field from former Bldgs 13, 
14, and 15.  Field screening of the entire 
Geoprobe® soil core will be conducted using PID 
and FID meters.  An additional sample interval 
may be collected if warranted based on the field 
screening results.  Sample data will indicate 
whether contaminant releases, if any, have 
occurred from the previous septic system 
discharges into the soil. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

28GW-2 
(1 sample) 

Groundwater Groundwater sample to be collected from the 
specified Geoprobe® soil boring to investigate the 
location of the former drainage field from former 
Bldgs 13, 14, and 15.  Sample data will indicate 
whether contaminant releases, if any, have 
occurred from the previous septic system 
discharges into the soil. 

TCL+30 (w/o 
pesticides/PCBs), 
TAL Metals, 
ammonia, nitrate, 
nitrite 

28SS-3:5 
(3 samples) 

Surface soil  Soil samples to be collected from the 0-6" bgs 
interval to investigate the former fenced storage 
area west of Bldg 2290 (west side of Guam Lane) 
and the former pads immediately to the south, 
identified in aerial analysis. 

TCL+30 (w/o 
pesticides), TAL 
Metals 



Final Site Investigation Work Plan – Fort Monmouth – September 2007 
   
 

   
September 2007  3-17 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

28SB-3 
(1 sample) 

Subsurface 
soil  

Soil sample to be collected from the specified 
Geoprobe® soil boring to investigate the former 
pads in the northern section of Parcel 28.  Field 
screening of the entire Geoprobe® soil core will 
be conducted using PID and FID meters.  An 
additional sample interval may be collected if 
warranted based on the field screening results.   

TCL+30 (w/o 
pesticides), TAL 
Metals 

28GW-3 
(1 sample) 

Groundwater Groundwater sample to be collected from the 
specified Geoprobe® soil boring to investigate the 
former pads identified in aerial analysis of the 
northern section of Parcel 28.  Sample data will 
indicate whether contaminant releases, if any, 
have occurred from former activities in this area. 

TCL+30 (w/o 
pesticides/PCBs), 
TAL Metals 

28TP-5A/B      
(2 samples) 

Subsurface 
soil  

Soil samples to be collected from the test pit to 
investigate the location of the former dry well 
southeast of Bay 1 of Bldg 2525.  Sample 
collection depths will be determined by visual 
observations and by field monitoring instrument 
readings.  Sample data will indicate whether 
contaminant releases, if any, have occurred from 
the previous discharges into the soil. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

28GW-4 
(1 sample) 

Groundwater Groundwater sample to be collected from the 
specified Geoprobe® boring to investigate the 
location of the former dry well southeast of Bay 1 
of Bldg 2525.  Sample data will indicate whether 
contaminant releases, if any, have occurred from 
the previous discharges into the groundwater. 

TCL+30 (w/o 
pesticides/PCBs), 
TAL Metals 

28SD-1:2 
(2 samples) 

Sediment Sediment samples collected from the 0-6” bgs 
interval to investigate potential discharges from 
former 3" floor drain discharge Bldg 2525 and 
downstream location. 

TCL+30 (w/o 
pesticides),  
TAL Metals 

28SD-1D:2D 
(2 samples) 

Sediment Sediment samples collected from a six-inch 
interval between 1-2' bgs (may be adjusted based 
on sediment thickness) to investigate potential 
discharges from Bldg 2525. 

TCL+30 (w/o 
pesticides),  
TAL Metals 

 
3.6 Parcel 34 – Bldg 2567 
3.6.1 Site Description 
Bldg 2567 is a combination mini-mart and gasoline station located at the corner of Hope 
Road and Laboratory Road in the CWA.  Bldg 2567 is a one-story building built on slab 
and is approximately 1,335 square feet in size.  The facility sells gasoline and other 
household commodities to active, reserve, and retired military personnel and their 
dependents.  No automotive repair work is conducted at this site.  The gasoline portion 
of the facility consists of three USTs and two fuel dispensing pumps.  Each pump is 
equipped with six hose attachments for dispensing fuel.  All three tanks are 10,000 
gallons in capacity and store various grades of unleaded gasoline. 
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The tanks and piping at the site are constructed of double-walled fiberglass.  
Continuous leak detection monitoring at the site is accomplished through the use of 
liquid leak sensors that have been placed in the interstitial spaces of the tanks and 
piping.  Automatic tank gauges have also been installed within the tanks which 
continuously monitor the product levels within each tank (27).  Additional information 
pertaining to this parcel can be found in Section 5.2.1.3 and Section 5.4 of the Phase I 
ECP (1). 

3.6.2 Previous Investigations 
Bldg 2567 has been investigated under the FTMM IRP and is designated as Site 
FTMM-58.  Four single-walled steel gasoline USTs were replaced by the existing tanks 
as part of a renovation project that was initiated as a result of one UST failing a 
tightness test.  Tank removals included three 10,000-gallon gasoline USTs, one 6,000-
gallon gasoline UST, one 1,000-gallon heating oil UST, and one 550-gallon used oil 
UST.  The heating oil and used oil USTs were both removed in December 1991.  The 
four gasoline USTs were removed in February 1993.  Approximately 1,000 cubic yards 
of petroleum contaminated soil was excavated and stockpiled for off-site disposal.  A 
preliminary assessment was conducted at the site, and five monitoring wells were 
installed.  Groundwater samples have been collected and analyzed for VOA+15 and 
lead.  Benzene, 1,2-DCE, MTBE, and lead were initially detected above NJDEP 
Groundwater Quality Criteria.  

Subsequently, consecutive quarterly rounds of groundwater samples have been 
collected for analysis.  Benzene, xylenes, tert-butyl alcohol, and MTBE were detected in 
two of the five site monitoring wells above NJDEP Groundwater Quality Criteria.  A 
remedial design that addresses groundwater contamination was submitted to the 
NJDEP.  The remedial approach selected for the Bldg 2567 site involves the use of 
monitored natural attenuation.  A Classification Exception Area for site groundwater was 
filed with the NJDEP.  A Geoprobe® investigation was performed in early 2004 to further 
evaluate site groundwater conditions.  An RI report summarizing these findings was 
prepared and was submitted to the NJDEP in February 2006.  The Army is waiting for 
NJDEP approval of this document.  Currently, as part of a monitoring program, seven 
groundwater monitoring wells are sampled on a quarterly basis.  Due to the target date 
of 2011 for property transfer under the 2005 BRAC program, the cleanup strategy was 
re-evaluated.  The current cleanup strategy includes oxygen release compound (ORC) 
injections and the continued monitoring of groundwater as a key component of the 
monitored natural attenuation program.  Injection of ORC is subject to requirements 
pursuant to N.J.A.C 7:26E-4.1(a)4 and N.J.A.C. 7:26E-6.3(c) related to the performance 
of a pilot study and approval of a permit-by-rule.  ORC injections will be performed in 
2007 and 2008.  Site closeout is anticipated for 2011. 

3.6.3 Site Investigation Sampling 
Through previous investigations conducted under the IRP, groundwater VOC 
contamination has been identified in close proximity to Bldg 2567.  Per NJDEP 
guidance and consistent with USEPA policy, the NJDEP recommends investigation of 
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VI where structures are within 100 feet horizontally or vertically of shallow groundwater 
contamination in excess of GWSLs.  In the case of petroleum hydrocarbon 
contamination (particularly BTEX), a 30-foot distance criteria is utilized (11).  Petroleum 
hydrocarbon contaminants have been detected above the GWSLs within 30 feet of the 
building.  Therefore, VI at Bldg 2567 will be further evaluated as part of this Work Plan 
through the collection of near slab and sub-slab soil gas samples. 

There are limited logistical issues with this field sampling program.  The collection of the 
sub-slab soil gas sample will be coordinated with the building manager. 

See Table 3-6 for a summary of proposed field activities and Figure 3-6 for sample 
locations. 

Table 3-6 
Parcel 34 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

34SG-1 
(1 sample) 

Sub-slab soil 
gas 

One sub-slab soil gas sample will be collected within Bldg 
2567 in a central location of the building.  Because this is 
a minimart associated with an active fueling station, sub-
slab soil gas will be sampled in lieu of indoor air. 

NJDEP – 
SRWM 
Low Level 
USEPA 
TO-15 
Method 

34SG-2:3 
(2 samples) 

Near slab 
soil gas 

Two near slab soil gas samples will be collected at Bldg 
2567.  Groundwater flow direction is to the southeast and 
VOCs have been detected above GWSLs south and east 
of the building.  Therefore, the sample locations will be 
biased to the southeast corner of the building.  

NJDEP – 
SRWM 
Low Level 
USEPA 
TO-15 
Method 

 
3.7 Parcel 38 – Former Outdoor Pistol Range (1940 - 

1955) 
3.7.1 Site Description 
Parcel 38 is located in the northwestern portion of the MP, directly west of Bldg 200.  
The former Outdoor Firing Range was used from approximately 1940 through 1955.  
The small arms firing that occurred at the former Pistol Range (1935-1940 Pistol Range) 
directly west of Bldg 292 was relocated to this location around 1940 when the STP was 
constructed on the old range location.  Range structures and the backstop berm at the 
former Outdoor Firing Range (1940-1955) have been removed/demolished.  Munitions 
associated with the former Outdoor Firing Range are assumed to be small arms 
ammunition only; therefore, no MEC and limited MC are anticipated.  The primary MC 
associated with small arms ranges is lead.  Other MC include antimony, arsenic, 
copper, tin, zinc, iron, strontium, magnesium, and lead azide.  Additional information 
pertaining to this parcel can be found in Section 4.3.4, Section 5.2.1.2, Section 5.2.2, 
and Section 5.10 of the Phase I ECP (1). 
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3.7.2 Previous Investigations 
This site was originally included in the IRP.  The IRP recommendation was for NFA.  
This determination was approved by the NJDEP.  However, this site has been 
reclassified for possible further investigation based on results of the HRR.   

3.7.3 Site Investigation Sampling 
Sampling has not been conducted at the former Outdoor Firing Range (28).  Therefore, 
the HRR was evaluated to ascertain the location of the former berm, and a soil sampling 
grid will be established to evaluate the potential impact from previous pistol range 
operations in the area of the former berm. 

See Table 3-7 for a summary of proposed field activities and Figure 3-7 for sample 
locations.   

Table 3-7 
Parcel 38 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

38SS-A1:C8 
(24 samples) 

Surface soil Soil samples to be collected from the 0-6" bgs interval 
(below topsoil or pavement sub-base) from a sample grid 
(to be conducted on 15-ft centers) to investigate the 
former pistol range berm. 

TAL 
Metals 

 
3.8 Parcel 39 – Bldg 1150 (Vail Hall) 
3.8.1 Site Description 
Parcel 39 is located in the southwestern portion of the MP and encompasses the area 
between Bldg 1150 (Vail Hall) and Mill Creek.  Bldg 1150 is utilized for administrative 
purposes.  Within the basement is a large Uninterruptible Power Supply Room, 
emergency generator, floor drains, and a sump pump strictly for high water table events 
(discharges to basin behind building and ultimately to Parkers Creek).  Film developing 
activities formerly occurred in the basement of the building.  Additional information 
pertaining to this parcel can be found in Section 4.3.2.1.5, Section 4.4.4.2, and Table 4-
3 of the Phase I ECP (1). 

3.8.2 Previous Investigations 
The M-2 Landfill (Parcel 40) is located on the south bank of Mill Creek directly south of 
Parcel 39.  Under the SI phase, surface water samples were collected from Mill Creek 
and surface water monitoring continues under the IRP within close proximity to Parcel 
39.   
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3.8.3 Site Investigation Sampling 
Surface water monitoring conducted in relation to Parcel 40 adequately addresses the 
quality of surface water in proximity to parcel 39; however, sediment within Mill Creek 
has not been evaluated in relation to operations within Bldg 1150.  Sediment sampling 
will be conducted to determine the impact of Bldg 1150 operations on sediment at 
potential discharge locations from Bldg 1150 along Mill Creek. 

See Table 3-8 for a summary of proposed field activities and Figure 3-8 for sample 
locations.   

Table 3-8 
Parcel 39 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

39SD-1:2 
(2 samples) 

Sediment Sediment samples collected from the 0-6” bgs interval to 
investigate potential discharges from Bldg 1150.  
Samples are located at the closest point in the creek 
from the drainage basin located across the parking area 
at the rear of the building and at the downstream 
stormwater outfall. 

TCL+30 
(w/o 
pesticides), 
TAL Metals

39SD-1D:2D 
(2 samples) 

Sediment Sediment samples collected from a six-inch interval 
between 1-2' bgs (may be adjusted based on sediment 
thickness) to investigate potential discharges from Bldg 
1150. 

TCL+30 
(w/o 
pesticides), 
TAL Metals

39SS-1 
(1 sample) 

Surface soil Soil sample collected from the 0-6" bgs interval to 
investigate potential discharges from Bldg 1150.  
Sample is located at the outfall of a clay pipe leading 
from the direction of Bldg 1150. 

TCL+30 
(w/o 
pesticides), 
TAL Metals

 
3.9 Parcel 43 – Bldg 1122 (Do-It-Yourself Auto Repair) 
3.9.1 Site Description 
Bldg 1122 houses a modern “do-it-yourself” vehicle repair shop.  Bldg 1122 is a one-
story building built on a slab and is approximately 11,600 square feet in size.  Furniture 
paint stripping was reported in the Woodworking Craft Shop section of Bldg 1122 in 
1973 (29). 

All vehicle repairs are done by FTMM personnel and are performed inside the building.  
Degreasing solvents are used and generate hazardous waste from these operations 
(30).  Pneumatic lifts are present.  Floor drains in the bays and satellite accumulation 
room were noted during the 2006 VSI.  The floors drains, previously connected to the 
car wash facility in Bldg 1124, were sealed off in June 2007.  A 1993 renovation plan, 
which details the replacement of the floor drains, shows that the drains are connected to 
the sanitary sewer system (31).  The 2006 Stormwater Pollution Prevention Plan states 
“Floor drains, located near the pneumatic lifts, have been closed off.”  A former oil/water 
separator was associated with this building.  Used oil is collected in a 55-gallon drum 
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stored inside the shop.  When filled, the contents are pumped into a 995-gallon double-
walled aboveground storage tank (AST) located between the repair shop and the car 
wash (Bldg 1124).  The enclosed car wash facility is located to the east of the repair 
shop.  All wash water is recycled and reused and an active oil/water separator is in 
place (32).  Additional information pertaining to this parcel can be found in Section 
4.3.2.1.2, Section 4.4.3.2, Section 5.1.1.2.1, Section 5.1.7.1, and Table 5-5 of the 
Phase I ECP (1). 

3.9.2 Previous Investigations 
Bldg 1122 has been investigated under the FTMM IRP as Site FTMM-59.  There have 
been two USTs removed from the Building 1122 area.  The DPW removed one UST 
located west of Bldg 1122 in June 1994.  The UST was a 1,500 gallon single-walled 
steel tank used for storing # 2 fuel oil.  During tank closure activities, a petroleum 
discharge to site soil and groundwater was identified.  In accordance with NJDEP UST 
Site Assessment activity requirements, all petroleum contaminated soils have been 
removed and disposed.  In addition, the DPW installed two monitoring wells to 
determine any adverse impact to groundwater.   

The DPW removed a 550-gallon waste oil UST from beneath the pavement north of the 
building.  During the UST removal, the subsurface evaluator did not identify any holes in 
the tank and did not observe any potentially contaminated soil.  Following soil 
excavation and soil removal, five post-excavation samples were collected and analyzed 
for TPHC and organic and inorganic TCL compound plus 40 tentatively identified 
compounds.  TPHC was detected below the NJDEP criteria of 10,000 mg/kg.   

The area of the former waste oil tank removal was the focus of a remedial investigation 
performed by Weston in 2005.  PCE was initially detected at levels above NJDEP 
Groundwater Quality Criteria.  Detected PCE concentrations may be attributable to the 
former 550-gallon single wall steel waste oil UST removed from the site on January 6, 
1992.  However, according to the UST Closure and SI Report prepared by Roy F. 
Weston, Inc., all post-excavation sample results were below the proposed NJDEPE 
subsurface cleanup criteria (46).  PCE was not detected in any of the post-excavation 
samples which were analyzed for TPHC and PP+40.  The UST Closure Report was 
submitted to NJDEP on 02/26/96.  Subsequent to the 2005 RI, consecutive quarterly 
rounds of groundwater samples have been collected for analysis.  Surface water 
sampling points (Mill Creek) currently exist downgradient from the site and are being 
monitored.  PCE continues to be quantified in one of the two site monitoring wells above 
NJDEP Groundwater Quality Criteria. 

Also reported in the 2005 RI report, a Geoprobe® investigation was performed in April 
2004 to further evaluate site soil and groundwater conditions and potential contaminant 
migration under the FTMM IRP.  The investigation determined there was a release of # 
2 fuel oil to the site.  The investigation to determine the extent of the petroleum 
contamination was conducted in-house and concluded that the extent of the release 
was localized.  A well sump was installed for the removal of free-phase product.  No 
free-phase product has been observed.  An RI report summarizing these findings was 
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submitted to the NJDEP in October of 2005.  To date, no response has been received 
from the NJDEP.   

Currently, as part of the monitoring program for this IRP site, five groundwater 
monitoring wells are sampled on a quarterly basis.  The cleanup strategy is to continue 
compliance monitoring of surface water and five groundwater monitoring wells as a key 
component of monitored natural attenuation.  Due to the target date of 2011 for property 
transfer under the 2005 BRAC program, the cleanup strategy was re-evaluated.  The 
current cleanup strategy includes two years of HRC injections to enhance monitored 
natural attenuation.  Injection of HRC is subject to requirements pursuant to N.J.A.C 
7:26E-4.1(a)4 and N.J.A.C. 7:26E-6.3(c) related to the performance of a pilot study and 
approval of a permit-by-rule.  HRC will be injected into a localized area in 2007 and 
2008.  Site closeout is anticipated to occur in 2011. 

3.9.3 Site Investigation Sampling 
As discussed in Section 3.9.2, Bldg 1122 has been extensively investigated under the 
FTMM IRP.  However, no evaluation of potential impact to sediment in Mill Creek has 
been conducted.  A review of stormwater management plans and historical documents 
was conducted to evaluate potential discharge locations, and sediment sampling will be 
conducted to evaluate the potential impact of previous Bldg 1122 activities on sediment 
locations within Mill Creek.   

Through previous investigations conducted under the IRP, groundwater VOC 
contamination has been identified in close proximity to Bldg 1122.  Per NJDEP 
guidance and consistent with USEPA policy, the NJDEP recommends investigation of 
VI where structures are within 100 feet horizontally or vertically of shallow groundwater 
contamination in excess of GWSLs (11).  PCE is the sole contaminant detected above 
the GWSLs within 100 feet of Bldg 1122, and no degradation products have been 
observed.  Therefore, VI at Bldg 1122 will be further evaluated as part of this Work Plan 
through the collection of near slab soil gas samples, sub-slab soil gas samples, and 
indoor air samples. 

See Table 3-9 for a summary of proposed field activities and Figure 3-9 for sample 
locations.   

Table 3-9 
Parcel 43 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

43SD-1:3 
(3 samples) 

Sediment Sediment samples collected from the 0-6” bgs interval to 
investigate potential discharges from Bldg 1122. 

TCL+30 
(w/o 
pesticides), 
TAL Metals

43SD-1D:3D 
(3 samples) 

Sediment Sediment samples collected from a six-inch interval 
between 1-2' bgs (may be adjusted based on sediment 
thickness) to investigate potential discharges from Bldg 
1122. 

TCL+30 
(w/o 
pesticides), 
TAL Metals
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

43SG-1:2 
(2 samples) 

Near slab 
soil gas 

Two near slab soil gas samples will be collected at Bldg 
1122.  Groundwater flow direction is to the northwest 
and VOCs have been detected above GWSLs north and 
northeast of the building.  Therefore, the sample 
locations will be biased to the northeast corner of the 
building.  

NJDEP – 
SRWM 
Low Level 
USEPA 
TO-15 
Method 

43SG-3:4 
(2 samples) 

Sub-slab soil 
gas 

Two sub-slab soil gas samples will be collected within 
the northeast portion of Bldg 1122 (Autocraft) in central 
locations of the building.  Because this is a facility 
utilized for auto repair, sub-slab soil gas will be sampled 
in lieu of indoor air. 

NJDEP – 
SRWM 
Low Level 
USEPA 
TO-15 
Method 

43IA-1:2 
(2 samples) 

Indoor air One indoor air sample will be collected from within Bldg 
1122 in the southwest portion of the facility (Arts and 
Crafts).  One ambient air sample will be collected from 
outside the building. 

NJDEP – 
SRWM 
Low Level 
USEPA 
TO-15 
Method 

 
3.10 Parcel 49 – Former Squier Laboratory Complex, 

Museum Storage Facility, and MP Battery Test 
Facility 

3.10.1 Site Description 
Parcel 49 encompasses the buildings associated with the former Squier Laboratory and 
other facilities with similar operational histories in the north-central portion of the MP.  
The Squier Laboratory Complex included Bldgs 283, 285, 288, 292, 293, 298, S-5, S-6, 
S-6 Annex, S-9, S-10, S-11, S-12, and S-15.  Bldgs 289, 290, 291, 294, 295, L-3, T-45, 
X-9, and X-7 have a similar operational history and are included in Parcel 49 along with 
the Squier Laboratory buildings.  Historic aerial photographs and site plans are included 
in Appendix C for reference as to known former building locations.  Many of the 
“buildings” were identified as part of the Squier Laboratory Complex in historic reports, 
without any indication of the specific location of these facilities.  It is assumed that these 
buildings were small, temporary, and/or auxiliary structures in the immediate vicinity of 
Squier Laboratory and nearby buildings, such that they did not warrant individual 
identification on historic site plans of the area.  In 1934, FTMM laboratory operations 
were consolidated in a new facility, Squier Laboratory.  Squier Laboratory continued to 
be the principal laboratory on post until 1954 when the new R&D facility, Myer Center 
(Bldg 2700), was opened.  The Squier Laboratory complex supported the Signal Corps 
Laboratories’ research into batteries and electronics coatings.  Environmental conditions 
were identified for some of the laboratory operations based on the size and intensity of 
historical operations and the timeframe during which the services took place.  A detailed 
description of process operations that took place in this area is presented in Section 
4.3.2 of the FTMM Phase I ECP (1).  Environmental concerns associated with Squier 
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Laboratory operations include the use of chemicals, solvents, radioisotopes, and metals 
when waste handling procedures may not have been sufficiently protective to preclude 
a release to the environment.  The potential for a release to the environment from 
laboratory operations in the following buildings is considered to be a Recognized 
Environmental Condition (REC): 

• Squier Laboratory in Bldg 283.  Bldg 283 has a long and extensive history of 
laboratory operations. 

• Bldg 288 was historically used for reproduction and photo processing. 

• Bldg 291 formerly housed the Crystal Section where crystals were grown. 

• Bldg 292 formerly housed the Climatic Section where testing of electronic 
equipment at environmental extremes was conducted. 

• Former Bldg 293 housed a battery testing operation.  A ground stain was 
observed emanating from the vicinity of Bldg 293 in aerial photographs taken in 
1969 and 1974 (17).  Aerial photographs are included in Appendix C.  This Bldg 
293 was destroyed by a fire.  A second Bldg 293 was constructed.  The new 
building is currently used for battery testing.  Current battery testing operations 
are not considered a REC. 

• Bldg 294 formerly housed a shock and vibration testing operation. 

• Bldg 295 was used for R&D fabrication for reinforced plastics. 

• Operations in Bldgs S-5, S-9, S-10, S-11, and S-12 used various laboratory 
chemicals in hoods for the manufacture and testing of dry cell batteries. 

• Bldg L-3 was used for paint experimentation. 

• Bldg T-45 was used for the experimental manufacture of storage batteries. 

• Bldg X-9 was used for testing gasoline engines. 

• Bldg X-7 was used for mixing acids. 

A corollary investigation of the historical use of RAMs was conducted by Cabrera.  A 
Special Investigation Report issued in 1951 for the Squier Signal Laboratory Director 
discussed a wipe test performed on samples of aluminum covered with polonium 
lacquer (approximately 230 microcuries) to ensure that no hazard was present at Bldg 
283.  Bldg 292 serves as storage space for the communications-electronics museum.  
This storage space contains or contained a Chinese radio and a vacuum tube where 
radiological commodities identified with radiological readings above background levels, 
and radium-contaminated components found in a posted radioactive storage locker.  
This storage space once contained 65 items containing RAM, but numerous non-
radioactive items have since been removed (2).   
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Recommendations for SI activity related to RAM were prepared by Cabrera based on 
the HSA results and will be conducted at Bldg 283 and Bldg 292 upon departure of 
current tenants from the FTMM property (45).  Additional information pertaining to this 
parcel can be found in Section 3.3, Section 4.3.2.1.1, Section 4.3.2.1.2, Section 
4.3.2.1.6, Section 4.4.4.2, Table 4-3, Section 4.4.4.3, Table 4-4, Section 4.6.2.7, 
Section 5.1.1.2.1, Section 5.8, Table 5-16, Section 5.13.3, Section 5.13.4, Section 
5.13.6, and Section 5.13.9 of the Phase I ECP (1). 

3.10.2 Previous Investigations 
Multiple former USTs associated with buildings throughout Parcel 49 have been 
removed under the FTMM UST Management Program and are summarized within the 
FTMM Phase I ECP Report (1).  Bldg 283 groundwater and soil contamination 
associated with former USTs that were removed is currently being addressed under the 
FTMM IRP as site FTMM-61. 

3.10.3 Site Investigation Sampling 
As noted in Section 3.10.2, numerous former USTs have been removed within Parcel 
49 and contamination identified in association with the former USTs at Bldg 283 is 
currently being addressed under the FTMM IRP.  However, limited evaluation of 
potential discharges related to previous building operations has been conducted within 
Parcel 49.  A review of historical site plans, IRP documents, sanitary plans, and 
stormwater management plans was conducted to evaluate potential discharge locations 
throughout the parcel.   

See Table 3-10 for a summary of proposed field activities and Figure 3-10 for sample 
locations.   

Table 3-10 
Parcel 49 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

49SS-1:2 
(2 samples) 
 

Surface soil Soil samples collected from the 0-6" bgs interval 
from Geoprobe® borings located north of Bldg 
293 and east of former Bldg 289 to investigate 
potential discharges from previous industrial 
activities within the buildings. 

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 

49SB-1:2 
(2 samples) 

Subsurface 
soil 

Soil samples collected from the 6" interval directly 
above the water table from Geoprobe® borings 
located north of Bldg 293 and east of former Bldg 
289 to investigate potential discharges from 
previous industrial activities within the buildings.  
Field screening of the entire Geoprobe® soil core 
will be conducted using PID and FID meters.  An 
additional sample interval may be collected if 
warranted based on the field screening results. 

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 



Final Site Investigation Work Plan – Fort Monmouth – September 2007 
   
 

   
September 2007  3-27 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

49GW-1:2 
(2 samples) 

Groundwater Groundwater samples collected from the specified 
Geoprobe® borings located north of Bldg 293 and 
east of former Bldg 289 to investigate potential 
discharges from previous industrial activities 
within the buildings. 

TCL+30 ( w/o 
pesticides/PCBs), 
tertiary butyl 
alcohol (TBA) 

49SS-3:4 
(2 samples) 

Surface soil Soil samples collected from the 0-6" bgs interval 
from Geoprobe® borings located at loading docks 
of Bldg 283 to investigate potential historical 
discharges from previous laboratory operations. 

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 

49SB-3:4 
(2 samples) 

Subsurface 
soil 

Soil samples collected from the 6" interval directly 
above the water table from Geoprobe® borings 
located at loading docks of Bldg 283 to investigate 
potential historical discharges from previous 
laboratory operations.  Field screening of the 
entire Geoprobe® soil core will be conducted 
using PID and FID meters.  An additional sample 
interval may be collected if warranted based on 
the field screening results. 

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 

49SS-5:6 
(2 samples) 

Surface soil Soil samples collected from the 0-6" bgs interval 
from Geoprobe® borings located at loading dock 
and garage doors of Bldg 292 to investigate 
potential historical discharges from previous 
laboratory operations. 

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 

49SB-5:6 
(2 samples) 

Subsurface 
soil 

Soil samples collected from the 6" interval directly 
above the water table from Geoprobe® borings 
located at loading docks and garage doors of Bldg 
292 to investigate potential historical discharges 
from previous laboratory operations.  Field 
screening of the entire Geoprobe® soil core will 
be conducted using PID and FID meters.  An 
additional sample interval may be collected if 
warranted based on the field screening results. 

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 

49SS-7:8 
(2 samples) 

Surface soil Soil samples collected at doorways within 
courtyard of Bldg 283 to investigate potential 
historical discharges from previous laboratory 
operations. 

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 

49SS-9 Surface soil Soil sample collected at eastern doorway within of 
Bldg 291 to investigate potential historical 
discharges from previous laboratory operations. 

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 

49SS-10:13 
(4 samples) 

Surface soil Soil samples collected around the concrete slab 
for former Bldg 293 (immediately north of current 
building) to investigate potential discharges from 
the fire which destroyed the building. 

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 

296MW07, 
283MW03, 
283MW01, 
B4MW0B4 
(4 samples) 

Groundwater Groundwater samples collected from the existing 
monitoring wells located along the northern 
perimeter of the former Squier Complex area to 
evaluate groundwater on a parcel-wide basis. 

TCL+30 (w/o 
pesticides), TBA, 
TAL Metals, 
cyanide 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

49SD-1, 
49SD-1D 
(2 samples) 

Sediment Sediment samples to be collected from the 0-6” 
bgs interval and a six-inch interval between 1-2' 
bgs to investigate potential discharges from the 
former septic system that was associated with 
former Bldg 78. 

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 

49SD-2, 
49SD-2D 
(2 samples) 

Sediment Sediment samples to be collected from the 0-6” 
bgs interval and a six-inch interval between 1-2' 
bgs to investigate potential discharges from sump 
pumps identified within the basement of Bldg 283. 

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 

49SD-3, 
49SD-3D 
(2 samples) 

Sediment Sediment samples to be collected from the 0-6” 
bgs interval and a six-inch interval between 1-2' 
bgs to investigate potential downgradient impact 
to sediment from the sump pumps in the 
basement of Bldg 283 and the former septic 
discharge from former Bldg 78. 

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 

 
3.11 Parcel 50 – IRP Sites FTMM-54, FTMM-55, and 

FTMM-61 
3.11.1 Site Description 
Site FTMM-54 is a former fuel distribution facility which was abandoned.  The tanks and 
distribution piping were rediscovered during a renovation project at Bldg 296.  The 
facility dates back to the 1940s and is located on Sherrill Avenue.  The UST system was 
comprised of ten 1,000-gallon tanks which stored various types of fuel products.  These 
products were distributed from remote pumping islands located over 450 feet from the 
UST field and within 50 feet of Parkers Creek (a sensitive estuarine marsh area). 

FTMM-55 is the site of a former UST system which was located at Bldg 290.  The site 
formerly served as a motor pool for a military unit that has since left FTMM. 

Site FTMM-61 is located off of Sherrill Avenue in the northern section of the MP.  On 
August 28, 1997, a 3,000-gallon steel UST (No. 0081533- 229) was removed.  The tank 
was used to store gasoline.  The UST was located within the courtyard of Bldg 283.  
Additional information pertaining to this parcel can be found in Section 5.2.1.1, Table 5-
10, Section 5.13.2, and Appendix G of the Phase I ECP (1). 

3.11.2 Previous Investigations 
The Bldg 296 site, the Bldg 290 site, and the M-18 Landfill are located in close proximity 
to one another (44).  Due to the close proximity, the RI results for all three sites were 
reported in one RI Report.  This report, submitted to the NJDEP in October 2003, 
presents a groundwater flow and transport model to evaluate the migration of benzene 
and metals in groundwater. 



Final Site Investigation Work Plan – Fort Monmouth – September 2007 
   
 

   
September 2007  3-29 

FTMM-54: Bldg 296.  Between November and December 1993, the previously unknown 
fuel distribution system was removed and the source of contamination was eliminated.  
Benzene and lead were detected in site monitoring wells above NJDEP Groundwater 
Quality Criteria.  An NFA determination was requested for this site.  Currently, as part of 
the monitoring program, seven groundwater monitoring wells are sampled on a 
quarterly basis.  The cleanup strategy is to continue compliance monitoring of seven 
groundwater monitoring wells pending NJDEP review. 

FTMM-55: Bldg 290.  The UST tanks at this location were used to store gasoline and 
they were both removed on September 2, 1994.  On July 2, 1996, a construction activity 
identified gasoline-contaminated soil within 50 feet of the former UST site.  Soils were 
removed and disposed of in accordance with NJDEP requirements.  Additional soil and 
groundwater samples were collected in March 1998 to further delineate the area of 
contamination.  No additional contaminated soils were identified within the area of 
concern.  Arsenic and lead were detected in site monitoring wells above NJDEP 
Groundwater Quality Criteria.  An NFA determination was requested for this site.  The 
cleanup strategy is to continue compliance monitoring of two groundwater monitoring 
wells pending NJDEP review. 

FTMM-61: Bldg 283.  Approximately 400 cubic yards of contaminated soil (associated 
with the removed UST) was removed and disposed of in accordance with NJDEP 
requirements.  Benzene, ethyl benzene, toluene, and lead were detected above the 
NJDEP Groundwater Quality Criteria.  The cleanup strategy is to inject ORC for two 
years and continue compliance monitoring of groundwater (six wells quarterly) and 
surface water.  This is a key component of monitored natural attenuation.  ORC 
injection is anticipated for 2007 and 2008.  Injection of ORC is subject to requirements 
pursuant to N.J.A.C 7:26E-4.1(a)4 and N.J.A.C. 7:26E-6.3(c) related to the performance 
of a pilot study and approval of a permit-by-rule.   

3.11.3 Site Investigation Sampling 
Through previous investigations conducted under the IRP, groundwater VOC 
contamination has been identified in close proximity to Bldg 283.  Bldg 283 is a two-
story building with a basement and totals approximately 76,500 square feet in size.  The 
footprint of Bldg 283 covers approximately 50,000 square feet.  Per NJDEP guidance 
and consistent with USEPA policy, the NJDEP recommends investigation of VI where 
structures are within 100 feet horizontally or vertically of shallow groundwater 
contamination in excess of GWSLs.  In the case of the presence of petroleum 
hydrocarbon contamination (particularly BTEX), a 30-foot distance criteria is utilized 
(11).  These contaminants have been detected above the GWSLs within 30 feet of the 
Bldg 283.  Therefore, VI at Bldg 283 will be further evaluated as part of this Work Plan 
through the collection of near slab soil gas samples and indoor air samples.  No sub-
slab soil gas samples will be collected at Bldg 283 due to the observation of 
groundwater intrusion within the basement during the 2006 VSI. 
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Because this investigation approach involves collecting samples from inside active 
buildings, there are numerous logistical issues to be considered.  Collection of indoor air 
samples may have to be performed off hours. 

See Table 3-11 for a summary of proposed field activities and Figure 3-11 for sample 
locations. 

Table 3-11 
Parcel 50 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

50SG-1:5 
(5 samples) 

Near slab 
soil gas 

Five near slab soil gas samples will be collected at Bldg 
283.  Groundwater flow direction is to the northwest and 
VOCs have been detected above GWSLs in groundwater 
within the courtyard area of Bldg 283 and near the 
northwestern corner of the building.  Therefore, four 
sample locations will be biased to the walls of Bldg 283 
on the northwest side of the courtyard (50SG-1:4) in the 
vicinity of monitoring well 283MW02, and one will be 
located at the northwestern corner of the building (50SG-
5).  

NJDEP – 
SRWM 
Low Level 
USEPA 
TO-15 
Method 

50IA-10 
(10 samples) 

Indoor air Approximately nine indoor air samples will be collected 
from within Bldg 283.  One additional ambient air sample 
will be collected from outside the building.  Locations 
depicted on Figure 3-11 are approximate and may be 
modified at the time of sampling based on observations 
of the building interior during sampling activities.  Sample 
locations will be biased towards the potential source area 
and potential migration pathways (sumps, major cracks in 
floor, floor drains, etc.).  Sample locations will include the 
basement as well as the first floor of the building.  One 
ambient air sample will be collected from outside the 
building. 

NJDEP – 
SRWM 
Low Level 
USEPA 
TO-15 
Method 

 
3.12 Parcel 51 – 750 Area, 500 Area, 600 Area, 1100 

Area – Former Barracks 
3.12.1 Site Description 
Parcel 51 is located in the central portion of the MP and encompasses the 500 Area, 
600 Area, 750 Area, and 1100 Area former barracks.  Plan No. 506, “Gas and Fuel 
Storage Tanks Distribution System” dated January 22, 1956 (Appendix C), was 
reviewed for the MP as part of the Phase I ECP.  The plan depicts numerous fuel oil 
USTs that existed within Parcel 51 in 1956 in association with the former barracks.  
Additional information pertaining to this parcel can be found in Section 4.4.3.2, Section 
4.4.4.2, Section 4.4.4.3, Section 5.1.1.2.1, Section 5.2.1.1, Section 5.4, Section 5.4.2, 
and Appendix G of the Phase I ECP (1). 
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3.12.2 Previous Investigations 
Numerous USTs associated with former barracks and current buildings within the 500, 
600 and 1100 Area have been removed under the FTMM UST program and are 
summarized within the FTMM Phase I ECP Report (1).  A review of documented UST 
removal locations versus the location of former buildings within Parcel 51 was 
conducted.  Based on this review, it was determined that no UST removals have been 
documented at the locations of numerous former barracks within Parcel 51 throughout 
the 750 Area (current motor pool); within the northern portion of the 1100 Area, and 
around the east and south perimeter of the 600 Area. 

A soil investigation and remedial action was recently conducted in portions of the 400, 
700, and 800 Building areas.  The only portion of Parcel 51 that was included within this 
investigation was the southwestern corner of the parcel associated with Bldgs 787, 788, 
and 789 (33).  

3.12.3 Site Investigation Sampling 
In order to determine the absence/presence of formerly utilized USTs and the potential 
release from the USTs; geophysical surveys, soil sampling, and groundwater sampling 
will be conducted throughout the 750 Area (current motor pool); within the northern 
portion of the 1100 Area, and around the east and south perimeter of the 600 Area.  
See Table 3-12 for a summary of proposed field activities and Figure 3-12 for sample 
locations. 

The field activities at this site cover a large area and will require careful coordination 
with FTMM personnel.  Geophysical surveys and Geoprobe® sampling will be 
conducted adjacent to the McAfee Center.  Prior notification will be required due to 
security concerns.  Additionally, geophysical surveys and Geoprobe® sampling will take 
place across the 750 Area.  Surveys will either be performed during off hours or 
sections of the parking lot will be cordoned-off.   

Table 3-12 
Parcel 51 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

Former 
Barracks 
Areas (11 
Acres) 

A geophysical survey will be conducted at three locations throughout the parcel to 
determine the presence/absence of USTs associated with former barracks.  The 
geophysical investigations will consist of an EM survey followed by targeted GPR of 
anomalies identified by the EM survey.  One survey will be conducted around the east 
and south perimeter of the 600 Area to investigate potential USTs not addressed 
under previous removals and investigations; one survey will be conducted in the 
footprint of former barracks in the 1100 Area; and one survey will be conducted in the 
footprint of former barracks in the 750 Area (current motor pool) not addressed as part 
of the 700 Residential Communities Initiative project. 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

51SS-A10:I12 
(51 samples) 

Surface soil  Soil samples to be collected from the 0-6" bgs interval 
from the Geoprobe® soil boring grid (to be conducted on 
100-ft center) to investigate the location of potential 
heating oil tanks associated with the former barracks 
around the eastern and southern perimeter of the 600 
Area.  If the sample location is paved, the sample will be 
collected from the 6-inch interval below the pavement 
sub-base.  Sample data will indicate whether contaminant 
releases, if any, have occurred from the previous UST 
operations into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

51SB-A10:I12 
(51 samples) 

Subsurface 
soil  

Soil samples to be collected from the 6" interval directly 
above the water table from each Geoprobe® soil boring 
in the grid to investigate the location of potential heating 
oil tanks associated with the former barracks around the 
eastern and southern perimeter of the 600 Area.  Field 
screening of the entire Geoprobe® soil core will be 
conducted using PID and FID meters.  An additional 
sample interval may be collected if warranted based on 
the field screening results.  Sample data will indicate 
whether contaminant releases, if any, have occurred from 
the previous UST operations into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

51SS-J1:K9  
(18 samples) 

Surface soil  Soil samples to be collected from the 0-6" bgs interval 
from the Geoprobe® soil boring grid (to be conducted on 
100-ft center) to investigate the location of potential 
heating oil tanks associated with the former barracks in 
the 1100 Area (former Bldgs 1111 through 1118).  If the 
sample location is paved, the sample will be collected 
from the 6-inch interval below the pavement sub-base.  
Sample data will indicate whether contaminant releases, 
if any, have occurred from the previous UST operations 
into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

51SB-J1:K9  
(18 samples) 

Subsurface 
soil  

Soil samples to be collected from the 6" interval directly 
above the water table from each Geoprobe® soil boring 
in the grid to investigate the location of potential heating 
oil tanks associated with the former barracks in the 1100 
Area (former Bldgs 1111 through 1118).  Field screening 
of the entire Geoprobe® soil core will be conducted using 
PID and FID meters.  An additional sample interval may 
be collected if warranted based on the field screening 
results.  Sample data will indicate whether contaminant 
releases, if any, have occurred from the previous UST 
operations into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

51SS-L1:R9 
(57 samples) 

Surface soil  Soil samples to be collected from the 0-6" bgs interval 
from the Geoprobe® soil boring grid (to be conducted on 
100-ft center) to investigate the location of potential 
heating oil tanks associated with the former barracks in 
the 750 Area.  If the sample location is paved, the sample 
will be collected from the 6-inch interval below the 
pavement sub-base.  Sample data will indicate whether 
contaminant releases, if any, have occurred from the 
previous UST operations into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

51SB-L1:R9 
(57 samples) 

Subsurface 
soil  

Soil samples to be collected from the 6" interval directly 
above the water table from each Geoprobe® soil boring 
in the grid to investigate the location of potential heating 
oil tanks associated with the former barracks southwest 
of Bldg 2700.  Field screening of the entire Geoprobe® 
soil core will be conducted using PID and FID meters.  An 
additional sample interval may be collected if warranted 
based on the field screening results.  Sample data will 
indicate whether contaminant releases, if any, have 
occurred from the previous UST operations into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

51GW-A10, 
A12, C12, 
E12, G12, I1, 
I3, I5, I10, I12, 
K1, K3, K5, 
K7, K9, L9, 
N9, P9, R3, 
R5, R7, R9 
(22 samples) 

Groundwater Groundwater samples to be collected from the specified 
Geoprobe® borings to investigate the groundwater 
downgradient of potential heating oil tanks associated 
with the former barracks.  Sample data will indicate 
whether contaminant releases, if any, have occurred from 
the previous UST operations into the groundwater. 

VO+10, 
B/N+15 

 
3.13 Parcel 52 – Bldg 699 – Army/Air Force Exchange 

Services Gas Station 
3.13.1 Site Description 
Bldg 699 is a full-service gas station and convenience store located on the south side of 
Saltzman Avenue in the central portion of the MP.  Bldg 699 was constructed in 1953 
and has been used as a service station since that time.  Bldg 699 is a one-story building 
built on slab and is approximately 4,628 square feet in size.  Additional information 
pertaining to this parcel can be found in Section 5.2.1.1, Section 5.4, Section 5.13.2, 
and Appendix G of the Phase I ECP (1). 

3.13.2 Previous Investigations 
The Bldg 699 tank system was comprised of six 10,000-gallon USTs with two remote 
pumping islands.  The six USTs were removed in April 2007 and replaced with two 
10,000-gallon ASTs.  The USTs stored various grades of gasoline.  On November 5, 
1984, a tank tightness test identified a .333 gallon per hour leak in two of the USTs.  No 
action was taken until 1989 when a line leak was identified; subsequently, the piping 
was excavated and replaced.  Since that time, a groundwater pump system (to recover 
free product and to control the plume) has been operating in conjunction with a quarterly 
groundwater monitoring program.  Thirteen monitoring wells were installed at the site in 
order to delineate the extent of the contaminant plume.  Subsequently, consecutive 
quarterly rounds of groundwater samples have been collected for analysis.  BTEX and 
MTBE have been detected both in soil and groundwater above NJDEP Direct Contact 
Soil Cleanup Criteria and Groundwater Quality Criteria.  A remedial action work plan 
specifying the installation of an air sparging/SVE system, plus an expanded 
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groundwater pump and treat system, was submitted and approved by the NJDEP.  In 
addition, the use of enzyme enhanced bioremediation products were stipulated for the 
localized treatment of soils in dense silt and clay areas.  Construction of the selected 
remedial alternative was completed in January of 2001.  Currently, as part of a 
monitoring program, thirteen groundwater monitoring wells are sampled on a quarterly 
basis.  The cleanup strategy is to continue remedial action operation (air sparge, SVE, 
pump and treat system) activities and monitoring efforts at the Bldg 699 site.  Shutdown 
of the treatment system is expected in FY08 and quarterly groundwater monitoring of 13 
wells will be performed for two years after shutdown. 

3.13.3 Site Investigation Sampling 
Through previous investigations conducted under the IRP, groundwater VOC 
contamination has been identified in close proximity to Bldg 699.  Per NJDEP guidance 
and consistent with USEPA policy, the NJDEP recommends investigation of VI where 
structures are within 100 feet horizontally or vertically of shallow groundwater 
contamination in excess of GWSLs.  In the case of petroleum hydrocarbon 
contamination (particularly BTEX), a 30-foot distance criteria is utilized (11).  These 
contaminants have been detected above the GWSLs within 30 feet of Bldg 699.  
Therefore, VI at Bldg 699 will be further evaluated as part of this Work Plan through the 
collection of near slab and sub-slab soil gas samples. 

Because sampling activities will be conducted indoors, coordination with FTMM 
personnel will be required. 

See Table 3-13 for a summary of proposed field activities and Figure 3-13 for sample 
locations. 

Table 3-13 
Parcel 52 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

52SG-1:2 
(2 samples) 

Sub-slab soil 
gas 

Two sub-slab soil gas samples will be collected within 
Bldg 699 in central locations of the building.  Because 
this is an active service station with active fueling stations 
and automotive service bays, sub-slab soil gas will be 
sampled in lieu of indoor air. 

NJDEP – 
SRWM 
Low Level 
USEPA 
TO-15 
Method 

52SG-3:4 
(2 samples) 

Near slab 
soil gas 

Two near slab soil gas samples will be collected at Bldg 
699.  Groundwater flow direction is to the south and 
VOCs have been detected above GWSLs north of the 
building.  Therefore, the sample locations will be biased 
to the north side of the building.  

NJDEP – 
SRWM 
Low Level 
USEPA 
TO-15 
Method 
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3.14 Parcel 57 – Former Coal Storage and Railroad 
Unloading – 800 Area 

3.14.1 Site Description 
Parcel 57 is located in the south-central portion of the MP in the area of Bldgs 1007 and 
801.  Historic site plans, aerial photographs, and information obtained during personnel 
interviews indicates a coal storage area and fuel unloading area formerly existed in the 
south-central portion of the MP along the former RR in the vicinity of Bldgs 1007 and 
801.  The potential coal storage area was identified in photographs from 1947, 1957, 
and 1963 (17).  A geothermal well field is present north of Bldg 800.  Additional 
information pertaining to this parcel can be found in Section 3.3, Section 5.4, Section 
5.13.1, and Appendix G of the Phase I ECP (1). 

3.14.2 Previous Investigations 
No previous investigations have been conducted in relation to the former coal storage 
area. 

3.14.3 Site Investigation Sampling 
Soil and groundwater sampling will be conducted in order to determine the impact of 
historic coal and fuel unloading and storage activities in the area of the former RR.  See 
Table 3-14 for a summary of proposed field activities and Figure 3-14 for sample 
locations. 

Geoprobe® sampling will be conducted from sections of the Commissary parking lot.  
These activities will have to be performed off hours or after cordoning-off sections of the 
parking lot. 

Table 3-14 
Parcel 57 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

57SS-A1:C9     
(15 samples) 

Surface soil Soil samples to be collected from the 0-6" bgs 
interval from the Geoprobe® soil boring grid (to be 
conducted on 100-ft centers) to investigate the 
former coal storage location.  If the sample 
location is paved, the sample will be collected 
from the 6-inch interval below the pavement sub-
base.  Sample data will indicate whether 
contaminant releases, if any, have occurred from 
the previous activities associated with the storage 
of coal into the soil. 

TCL+30 (w/o 
pesticides), TAL 
Metals 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

57SB-A1:C9     
(15 samples) 

Subsurface 
soil 

Soil samples to be collected from the 0-6" interval 
directly above the water table from each 
Geoprobe® soil boring in the grid (to be 
conducted on 100-ft centers) to investigate the 
former coal storage location.  Field screening of 
the entire Geoprobe® soil core will be conducted 
using PID and FID meters.  An additional sample 
interval may be collected if warranted based on 
the field screening results.  Sample data will 
indicate whether contaminant releases, if any, 
have occurred from the previous operations 
associated with the storage of coal into the soil.   

TCL+30 (w/o 
pesticides), TAL 
Metals 

57GW-A1, 
A3, A5, A7, 
A9 
(5 samples) 

Groundwater Groundwater samples to be collected from the 
specified Geoprobe® soil borings in the grid to 
investigate the former location of coal storage.  
Sample data will indicate whether contaminant 
releases, if any, have occurred from the previous 
coal storage operations into the groundwater.  A 
permanent well will be installed and groundwater 
sampled for PCB analysis if PCBs are identified 
above comparison criteria in subsurface soil. 

TCL+30 (w/o 
pesticides/PCBs), 
TAL Metals 

 
3.15 Parcel 61 – Bldg 1075 – Patterson Army Health 

Clinic 
3.15.1 Site Description 
Parcel 61 is in the south-central portion of the MP and encompasses Patterson Army 
Health Clinic (Bldg 1075) and the surrounding land.  Bldg 1075 was constructed in 1961 
to house Patterson Army Hospital.  Bldg 1075 has been used continuously since that 
time although it was downgraded to a health clinic in 1995.  Operations in the 1960s, 
1970s, and 1980s included x-ray processing and laboratory operations.  Operations in 
the building extensively used mercury containing equipment, developing chemicals, and 
other chemicals/waste associated with medical operations. 

During the 2006 VSIs, numerous floor drains were observed in the basement that lead 
to the pneumatic sewage ejector and into the sanitary sewer (34).  Additional 
information pertaining to this parcel can be found in Section 4.3.2.1.3, Section 4.3.2.1.4, 
Section 4.4.4.2, Table 4-3, Section 4.4.4.3, Table 4-4, Section 5.1.1.2.1, Section 
5.1.9.1, Section 5.12, and Section 5.13.5 of the Phase I ECP (1).  

3.15.2 Previous Investigations 
One former UST associated with Bldg 1075 was removed under the FTMM UST 
Management Program and is summarized within the FTMM Phase I ECP Report (1).  
No previous investigations have been conducted in relation to former operations in Bldg 
1075. 
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3.15.3 Site Investigation Sampling 
A review of historical site plans, sanitary plans, and stormwater management plans was 
conducted to evaluate potential discharge locations throughout the parcel and a site 
reconnaissance was conducted to evaluate potential discharge locations around the 
building.  It was determined that stormwater from Bldg 1075 discharges northwest of 
Bldg 975.  See Table 3-15 for a summary of proposed field activities and Figure 3-15 
for sample locations. 

There are no substantial logistical constraints to performing this sampling. 

Table 3-15 
Parcel 61 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

61SD-1:2 
(2 samples) 

Sediment Sediment samples collected from the 0-6” bgs interval to 
investigate potential historic discharges to stormwater 
from Bldg 1075.  61SD-1 will be collected directly at 
stormwater outfall MP 17 and 61SD-2 will be collected 
downstream. 

TCL+30 
(w/o 
pesticides), 
TAL Metals

61SD-1D:2D 
(2 samples) 

Sediment Sediment samples collected from a six-inch interval 
between 1-2' bgs (may be adjusted based on sediment 
thickness) to investigate potential historic discharges to 
stormwater from Bldg 1075. 

TCL+30 
(w/o 
pesticides), 
TAL Metals

61SS-1 
 

Surface soil Soil sample collected from the 0-6" bgs interval located 
near door at the southeastern corner of Bldg 1075 to 
investigate potential historical discharges from previous 
hospital operations. 

TCL+30 
(w/o 
pesticides),  
TAL 
Metals, 
cyanide 

61SS-2 
61SS-3 

Surface soil Soil samples collected from the 0-6" bgs interval at 
loading docks of Bldg 1075 to investigate potential 
historical discharges from previous hospital operations 
and loading/unloading of chemicals and supplies in the 
area of the loading dock. 

TCL+30 
(w/o 
pesticides), 
TAL 
Metals, 
cyanide 

61SS-4 Surface soil Soil sample collected from the 0-6" bgs interval near 
basement doors at northeast corner of Bldg 1075 to 
investigate potential historical discharges from previous 
hospital operations. 

TCL+30 
(w/o 
pesticides), 
TAL 
Metals, 
cyanide 
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3.16 Parcel 69 – Bldg 900 – Former Vehicle 
Repair/Motor Pool 

3.16.1 Site Description 
Parcel 69, Bldg 900, is a former tactical motor pool.  It is located in the southeastern 
portion of the MP and has been utilized for general storage for approximately the past 
10 years.  The building formerly contained a waste oil tank immediately outside the 
building that was connected by a fill pipe originating from inside the building (removed).  
A storm sewer inlet was observed in the parking lot in close proximity to the building 
during the 2006 VSIs.  A boiler was formerly located outside the building.  A 1993 
USAEHA report cites a TCE parts cleaner and 500-gallon aboveground waste oil tank 
being present at the building at the time of the 1993 site visit (35).  The tank has been 
removed from the building.  All TCE parts cleaners were eliminated from use (MP and 
CWA) in February of 1994 under Environmental Program Requirements Project 
FM0094F088. 

Solvents were previously used for cleaning vehicle parts at various locations throughout 
FTMM.  Both the military and its contractors operated solvent parts cleaners.  These 
solvent parts cleaners consisted of a tank and sink with a nozzle.  The military used 
Super Agitine in its parts cleaners, while the contractor used Siloo Tyme II.  Each parts 
cleaner held about 30 gallons of fluid, which was reused until it needed changing.  Fluid 
changes occurred every 4 months to every 3 years depending on location and usage 
(35). 

Additional information pertaining to this parcel can be found in Section 4.3.2.1.7, 
Section 5.4, Section 5.4.2, and Appendix G of the Phase I ECP (1). 

3.16.2 Previous Investigations 
Two former USTs associated with Bldg 900 have been removed under the FTMM UST 
Management Program and are summarized within the FTMM Phase I ECP Report (1).  
No previous investigations have been conducted in relation to former operations in Bldg 
900. 

3.16.3 Site Investigation Sampling 
A review of historical site plans, sanitary plans, and stormwater management plans was 
conducted to evaluate potential discharge locations throughout the parcel and a site 
reconnaissance was conducted to evaluate potential discharge locations.  It was 
determined that stormwater from Bldg 900 discharges to Oceanport Creek northwest of 
Bldg 977 and north of Bldg 908.  See Table 3-16 for a summary of proposed field 
activities and Figure 3-16 for sample locations. 

There are limited logistical constraints to the completion of this sampling. 
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Table 3-16 
Parcel 69 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

69SD-1:2 
(2 samples) 

Sediment Sediment samples collected from the 0-6” bgs 
interval to investigate potential historic discharges 
to stormwater from Bldg 900.  69SD-1 will be 
collected directly at stormwater outfall within 
Oceanport Creek upstream of Murphy Drive and 
69SD-2 will be collected from the stormwater 
outfall discharging to Oceanport Creek 
downstream of Murphy Drive. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

69SD-1D:2D 
(2 samples) 

Sediment Sediment samples collected from a six-inch 
interval between 1-2' bgs (may be adjusted based 
on sediment thickness) to investigate potential 
historic discharges to stormwater from Bldg 900. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

69SS-1:4 
(4 samples) 

Surface soil Soil samples collected from the 0-6" bgs interval 
from Geoprobe® borings located in vicinity of 
former waste oil AST (69GP-1), within parking 
area directly outside the Bldg 900 (69GP-2 and 
69GP-3), and downgradient of Bldg 900 (69GP-4). 

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 

69SB-1:4 
(4 samples) 

Subsurface 
soil 

Soil samples collected from the 6" interval directly 
above the water table from Geoprobe® borings 
located in vicinity of former waste oil AST (69GP-
1), within parking area directly outside the Bldg 
900 (69GP-2 and 69GP-3), and downgradient of 
Bldg 900 (69GP-4).  Field screening of the entire 
Geoprobe® soil core will be conducted using PID 
and FID meters.  An additional sample interval 
may be collected if warranted based on the field 
screening results.   

TCL+30 (w/o 
pesticides), TAL 
Metals, cyanide 

49GW-1, 
49GW-4 
(2 samples) 

Groundwater Groundwater samples collected from the area of 
the former waste oil AST (69GP-1) and 
downgradient of Bldg 900 (69GP-4). 

TCL+30 (w/o 
pesticides/PCBs)

 
3.17 Parcel 70 – Bldg 551 – Former Photoprocessing 
3.17.1 Site Description 
Parcel 70, Bldg 551, is located in the central portion of the MP on Todd Avenue, directly 
north of Oceanport Creek.  The building housed a classroom and photo processing 
operation, which was located in the western portion of the building (20).  Chemicals 
documented to have been utilized included carbon tetrachloride and photographic 
chemicals.  Additional information pertaining to this parcel can be found in Section 
4.3.2.1.6 and Section 5.13.6 of the Phase I ECP (1). 

3.17.2 Previous Investigations 
One former UST associated with Bldg 551 was removed under the FTMM UST 
Management Program and is summarized within the FTMM Phase I ECP Report (1).  
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No previous investigations have been conducted in relation to former operations in Bldg 
551. 

3.17.3 Site Investigation Sampling 
A review of historical site plans, sanitary plans, and stormwater management plans was 
conducted to evaluate potential discharge locations throughout the parcel and a site 
reconnaissance was conducted in spring 2007 to evaluate potential discharge locations.  
Two cast-iron pipe outfalls were identified south of Bldg 551 along the north bank of 
Oceanport Creek during the 2007 site reconnaissance.  See Table 3-17 for a summary 
of proposed field activities and Figure 3-17 for sample locations. 

There are limited logistical constraints to the completion of this sampling. 

Table 3-17 
Parcel 70 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

70SS-1 
(1 sample) 

Surface soil Soil sample collected from the 0-6" bgs interval to 
investigate potential discharges associated with former 
photo processing operations at Bldg 551.  Sample is 
located at the exterior door to the former photo 
processing facility in the courtyard of the building. 

TCL+30 
(w/o 
pesticides), 
TAL Metals

70SD-1:2 
(2 samples) 

Sediment Sediment samples collected from the 0-6” bgs interval to 
investigate potential discharges from Bldg 551.  
Samples are located at the outfalls of 4" cast iron pipes 
discharging to Oceanport Creek. 

TCL+30 
(w/o 
pesticides), 
TAL Metals

70SD-1D:2D 
(2 samples) 

Sediment Sediment samples collected from a six-inch interval 
between 1-2' bgs (may be adjusted based on sediment 
thickness) to investigate potential discharges from Bldg 
551. 

TCL+30 
(w/o 
pesticides), 
TAL Metals

 
3.18 Parcel 76 – 200 Area, 300 Area – Former 

Barracks 
3.18.1 Site Description 
Parcel 76 is located in the northern portion of the MP and encompasses the former 300 
Area barracks and current residential housing within the 200 series of buildings.  Plan 
No. 506, “Gas and Fuel Storage Tanks Distribution System” dated January 22, 1956, 
was reviewed for MP as part of the Phase I ECP.  The plan depicts numerous fuel oil 
USTs that existed within Parcel 76 in 1956 in association with the former barracks and 
current residential housing.  Additional information pertaining to this parcel can be found 
in Section 5.4 and Appendix G of the Phase I ECP (1). 
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3.18.2 Previous Investigations 
Numerous USTs associated with current residential buildings within the 200 Area have 
been removed under the FTMM UST program and are summarized within the FTMM 
Phase I ECP Report (1).  

3.18.3 Site Investigation Sampling 
A review of documented UST removal locations versus the location of former buildings 
and associated USTs within Parcel 76 was conducted.  Based on this review, it was 
determined that no UST removals have been documented at the locations of numerous 
former 300 Area Barracks (currently an open maintained grass area) and the location of 
the possible UST associated with existing Bldg 230.  See Table 3-18 for a summary of 
proposed field activities and Figure 3-18 for sample locations. 

The sampling will be performed in close proximity to military housing units.  
Coordination with FTMM personnel will be required and the sampling may have to be 
performed around the schedule of residents. 

Table 3-18 
Parcel 76 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

225-ft x 
825-ft 
former 
barracks 
area 

A geophysical survey will be conducted over the 225-ft by 825-ft area associated with the 
former 300 Area barracks and a 80-ft by 80-ft area associated with the former UST 
associated with Bldg 230.  The geophysical investigation will consist of an EM survey 
followed by targeted GPR of anomalies identified by the EM survey. 

76SS-
A1:C9       
(27 
samples) 

Surface soil Soil samples to be collected from the 0-6" bgs interval from 
the Geoprobe® soil boring grid (to be conducted on 100-ft 
centers) to investigate the location of potential heating oil 
tanks associated with the former barracks.  If the sample 
location is paved, the sample will be collected from the 6-
inch interval below the pavement sub-base.  Sample data 
will indicate whether contaminant releases, if any, have 
occurred from the previous UST operations into the soil. 

TPHC, 
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

76SB-
A1:C9       
(27 
samples) 

Subsurface 
soil 

Soil samples to be collected from the 0-6" interval directly 
above the water table from each Geoprobe® soil boring in 
the grid (to be conducted on 100-ft centers) to investigate 
the location of potential heating oil tanks associated with the 
former barracks.  Field screening of the entire Geoprobe® 
soil core will be conducted using PID and FID meters.  An 
additional sample interval may be collected if warranted 
based on the field screening results.  Sample data will 
indicate whether contaminant releases, if any, have occurred 
from the previous UST operations into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

76GW-A1, 
A3, A5, 
A7, A9 
(5 
samples) 

Groundwater Groundwater samples to be collected from the specified 
Geoprobe® soil borings in the grid to investigate the location 
of potential heating oil tanks associated with the former 
barracks.  Sample data will indicate whether contaminant 
releases, if any, have occurred from the previous UST 
operations into the groundwater. 

VO+10,  
B/N+15 

76SS-1:2 
(2 
samples) 

Surface soil Soil samples to be collected from the 0-6" bgs interval from 
Geoprobe® soil borings to investigate the location of a 
potential heating oil tank associated with existing Bldg 230.  
If the sample location is paved, the sample will be collected 
from the 6-inch interval below the pavement sub-base.  
Sample data will indicate whether contaminant releases, if 
any, have occurred from the previous UST operations into 
the soil. 

TPHC, 
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

76SB-1:2 
(2 
samples) 

Subsurface 
soil 

Soil samples to be collected from the 0-6" interval directly 
above the water table from each Geoprobe® soil boring to 
investigate the location of a potential heating oil tank 
associated with existing Bldg 230.  Field screening of the 
entire Geoprobe® soil core will be conducted using PID and 
FID meters.  An additional sample interval may be collected 
if warranted based on the field screening results.  Sample 
data will indicate whether contaminant releases, if any, have 
occurred from the previous UST operations into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

76GW-1 Groundwater Groundwater sample to be collected from the specified 
Geoprobe® soil boring to investigate the location of a 
potential heating oil tank associated with Bldg 230.  Sample 
data will indicate whether contaminant releases, if any, have 
occurred from the previous UST operations into the 
groundwater. 

VO+10,  
B/N+15 

 
3.19 Parcel 79 – 400 Area Former Barracks 
3.19.1 Site Description 
Parcel 79 is located on the MP east of Oceanport Avenue and encompasses the 400 
Building Area.  Plan No. 506, “Gas and Fuel Storage Tanks Distribution System” dated 
January 22, 1956, was reviewed for MP as part of the Phase I ECP.  The plan depicts 
numerous fuel oil USTs that existed within Parcel 79 in 1956 in association with the 
former 400 Area barracks.  Additional information pertaining to this parcel can be found 
in Section 3.4.1.1, Table 3-3, Section 4.3.2.1.7, Section 5.4, Section 5.4.2, Section 5.9, 
Section 5.13.1, Section 5.17, and Appendix G of the Phase I ECP (1). 

3.19.2 Previous Investigations 
Numerous USTs associated with former barracks, current buildings, and former bulk 
petroleum storage within Parcel 79 have been removed under the FTMM UST program 
and are summarized within the FTMM Phase I ECP Report (1).   
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A soil investigation and remedial action was recently conducted in portions of the 400, 
700, and 800 Building areas.  The portion of Parcel 79 that was included within this 
investigation was south of Leonard Avenue (33). 

3.19.3 Site Investigation Sampling 
A review of documented UST removal locations versus the location of former buildings 
within Parcel 79 was conducted.  Based on this review, it was determined that no UST 
removals have been documented at the locations of numerous former barracks within 
Parcel 79 in the vicinity of the baseball field bound by Fisher Avenue to the north, 
Caeser Avenue to the east, Leonard Avenue to the south, and Oceanport Avenue to the 
west.  See Table 3-19 for a summary of proposed field activities and Figure 3-19 for 
sample locations. 

There are limited logistical constraints to the completion of the Parcel 79 sampling. 

Table 3-19 
Parcel 79 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

A 400-ft by 
600-ft Former 
Barracks Area 

A geophysical survey will be conducted through the current baseball field area to 
determine the presence/absence of USTs associated with former 400 Area barracks.  
The geophysical investigations will consist of an EM survey followed by targeted GPR 
of anomalies identified by the EM survey.   

79SS-A2:A7 
79SS-B2:B7 
79SS-C2:C7 
79SS-D1:D7 
79SS-E1:E7 
(32 samples) 
 

Surface soil  Soil samples to be collected from the 0-6" bgs interval 
from the Geoprobe® soil boring grid (to be conducted on 
100-ft center) to investigate the location of potential 
heating oil tanks associated with the former 400 Area 
barracks in the area of the current baseball field.  If the 
sample location is paved, the sample will be collected 
from the 6-inch interval below the pavement sub-base.  
Sample data will indicate whether contaminant releases, 
if any, have occurred from the previous UST operations 
into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 

79SB-A1:E7 
(32 samples) 

Subsurface 
soil  

Soil samples to be collected from the 6" interval directly 
above the water table from each Geoprobe® soil boring 
in the grid to investigate the location of potential heating 
oil tanks associated with the former 400 Area barracks in 
the area of the current baseball field.  Field screening of 
the entire Geoprobe® soil core will be conducted using 
PID and FID meters.  An additional sample interval may 
be collected if warranted based on the field screening 
results.  Sample data will indicate whether contaminant 
releases, if any, have occurred from the previous UST 
operations into the soil. 

TPHC,  
VO+10 
(25% of 
TPHC > 
1,000 
mg/kg) 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

79GW-A2, 
A4, A6, B7, 
D7, E6, E4, 
E2 
(8 samples) 

Groundwater Groundwater samples to be collected from the specified 
Geoprobe® borings to investigate the groundwater 
downgradient of potential heating oil tanks associated 
with the former barracks.  Sample data will indicate 
whether contaminant releases, if any, have occurred from 
the previous UST operations into the groundwater. 

VO+10, 
B/N+15 

 
3.20 Parcel 80 – Former Bldgs 105 and 106 – Former 

Photoprocessing 
3.20.1 Site Description 
Parcel 80 includes former Bldgs 105 and 106.  Bldgs 105 and 106 were located 
northeast of Oceanport Avenue, directly southeast of the current credit union (Bldg 
495).  Locations of the former buildings are depicted on Plan 506 – Gas and Fuel 
Storage Tanks Distribution System (Appendix C).  These buildings served as photo 
processing facilities from the 1940s until they were demolished in the 1980s.  An open 
grassed area is present southeast of Bldg 495 where Bldgs 105 and 106 previously 
existed.   

Bldg 105 was listed as part of the Printing Plant in 1975 and 1986 (36,37).  Operations 
in Bldg 105 included the use of PCE during 1981 (38).  Operations noted at Bldg 106 in 
1950 and 1958 included arc lamp photography, letter press printing, photograph 
developing, and carbon arc sensitizing (39).  Additional information pertaining to this 
parcel can be found in Appendix A of the Phase I ECP (1). 

3.20.2 Previous Investigations 
One former UST associated with former Bldg 106 was removed under the FTMM UST 
Management Program and is summarized within the FTMM Phase I ECP Report (1).  
No previous investigations have been conducted in relation to former operations in 
Bldgs 105 and 106. 

3.20.3 Site Investigation Sampling 
Soil and groundwater sampling will be conducted in order to determine the impact of 
historic building operations in the area of former Bldgs 105 and 106.  See Table 3-20 for 
a summary of proposed field activities and Figure 3-20 for sample locations. 

There are limited logistical constraints to the completion of the Parcel 80 sampling. 
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Table 3-20 
Parcel 80 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

80SS-1:4 
(4 samples) 

Surface soil Soil samples to be collected from the 0-6" bgs 
interval from the Geoprobe® soil borings to 
investigate the location of former printing plant 
Bldgs 105 and 106.  Sample data will indicate 
whether contaminant releases, if any, have 
occurred from the previous printing activities into 
the soil. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

80SB-1:4 
(4 samples) 

Subsurface 
soil 

Soil samples to be collected from the 0-6" interval 
directly above the water table from each 
Geoprobe® soil boring to investigate the location 
of former printing plant Bldgs 105 and 106.  Field 
screening of the entire Geoprobe® soil core will 
be conducted using PID and FID meters.  An 
additional sample interval may be collected if 
warranted based on the field screening results.  
Sample data will indicate whether contaminant 
releases, if any, have occurred from the previous 
operations associated with the printing plant. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

80GW-1:2 
(2 samples) 

Groundwater Groundwater samples to be collected from the 
specified Geoprobe® soil borings to investigate 
the former location of printing plant Bldgs 105 and 
106.  Sample data will indicate whether 
contaminant releases, if any, have occurred from 
the previous printing operations into the 
groundwater. 

TCL+30 (w/o 
pesticides/PCBs), 
TAL Metals 

 
3.21 Parcel 83 – Northeast MP – Former 

Photoprocessing, Former Vehicle Maintenance, 
Former Coal Storage and Railroad Unloading, 
Maintenance Shops 

3.21.1 Site Description 
This parcel is located in the northeastern portion of the MP and is associated with 
numerous current and former industrial processes and vehicle operations, including 
former vehicle wash platforms; former photo processing and printing plants; current and 
former vehicle maintenance areas; former heating plants; former refrigerant repair; 
former coal storage; and current and former carpentry, plumbing, and electrical shops. 

Historic motor pool operations associated with this parcel include activities at former 
Bldg 44; former Bldgs 64, 159, 161, and 163; and Bldg 166.  Former building locations 
are depicted on Plan No. 504 – Sanitary Sewer System (1944) provided in Appendix C.  
Former Bldg 44 was a motor vehicle maintenance and repair facility per the 1980 
Installation Assessment (40).  The building was located directly east of the southeast 
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corner of Bldg 116.  No other information was obtained for this former building during 
record searches.  Former Bldg 64, located north of Bldg 167, was identified as a motor 
vehicle and heavy equipment repair facility in the 1950s (15,24).  Former Bldgs 159, 
159a, 159b were the roads and grounds shop with motor vehicle and large equipment 
repair facilities located in the northeast corner of the MP behind Bldgs 167 and 173.  
U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM) archive 
reports noted motor pool operations in this building including testing and tuning of 
engines, cleaning of parts with kerosene, steam cleaning using alkali products, 
acetylene welding, and general automotive maintenance (23,24).  Former Bldgs 161 
and 163 served as the Post transportation motor pool and were located directly south of 
Bldg 159.  USACHPPM archives noted motor pool operations in this building including 
testing and tuning engines, battery charging, acetylene welding, parts cleaning with 
kerosene, and outdoor steam cleaning of vehicles with alkaline cleaners (15,23,24,41).  
Bldg 166 was formerly a motor vehicle repair shop for maintenance and repair of large 
diesel engines including charging and filling of batteries with sulfuric acid.  

Former Bldg 197 was utilized for lawn mower repair, and a 1993 USAEHA air report 
lists a TCE parts cleaner having been present at this facility (35).  Bldg 197 was 
formerly located across the street from Bldg 280 in the northern portion of the MP. 

Bldg 279 is a former vehicle repair shop and currently houses heating, ventilation, and 
air conditioning (HVAC) and plumbing shops.  The HVAC portion of the building is 
where vehicle maintenance was formerly conducted.  Operations described included 
vehicle testing and repair, parts cleaning and battery charging (14,15,23,24,29,39).  
Motor Pool operations included former waste oil ASTs and TCE parts cleaners.  All TCE 
parts cleaners were eliminated from use (MP and CWA) in February of 1994 under 
Environmental Program Requirements Project FM0094F088.   

Historically, Bldg 280 has been used as a carpentry shop in support of post 
maintenance.  The building has also been used as a paint shop including use and 
storage of paint thinner, lead-based paint, oil-based paint, aerosol paint cans, and 
aerosol solvent cans.  According to the 1999 chemical inventory, this building also 
housed a welding shop.  Machining, grinding, welding, soldering, and blacksmithing 
have also been reported in Bldg 280 since the 1950s (14,23).  At the time of the 2006 
VSIs, Bldg 280 was still utilized as carpentry and metals/welding shops.  

Bldg 281 was used for repairing refrigerant containing equipment from the 1950s into 
the 1970s.  Chemicals utilized included carbon tetrachloride, Freon (and other 
refrigerants), methyl chloride, sulfur dioxide, Varsol and methyl chloroform 
(trichloroethane).  Bldg 281 also housed a machine shop where machining and 
blacksmithing was performed, and silver brazing occasionally using cadmium containing 
brazing wire was reported in 1973. 

Bldg 483 was historically used for soldering and parts cleaning using organic solvents 
and dry cleaning fluid.  Bldg 483 was demolished prior to 1997.  Bldg 485 was used for 
the cleaning and repair of electrical equipment.  Historical operational use of the 
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building included using organic solvents (14,15,24,39).  Bldg 485 was demolished in 
1997 (42). 

Solvents were previously used for cleaning vehicle parts at various locations throughout 
FTMM.  Both the military and its contractors operated solvent parts cleaners.  These 
solvent parts cleaners consisted of a tank and sink with a nozzle.  The military used 
Super Agitine in its parts cleaners, while the contractor used Siloo Tyme II.  Each parts 
cleaner held about 30 gallons of fluid, which was reused until it needed changing.  Fluid 
changes occurred every 4 months to every 3 years depending on location and usage 
(35). 

The potential for a release to the environment from shop operations including the use of 
solvents, petroleum products, and metals when waste handling procedures may not 
have been sufficiently protective to preclude a release to the environment.  Additional 
information pertaining to this parcel can be found in Section 3.3, Section 3.4.1.1, Table 
3-3, Section 4.3.2.1.1, Section 4.3.2.1.2, Section 4.3.2.1.3, Section 4.3.2.1.7, Section 
5.1.1, Section 5.1.1.2, Section 5.1.1.2.1, Section 5.1.1.2.3, Section 5.2.1, Section 5.4.2, 
Section 5.5.2, Section 5.8, Section 5.12, Section 5.13.1, Section 5.13.3, Section 5.13.8, 
Table 5-2, Table 5-5, Table 5-16, Appendix E, Appendix G, and Appendix J of the 
Phase I ECP (1). 

3.21.2 Previous Investigations 
Specific activities and buildings identified in this parcel have not been previously 
investigated. 

3.21.3 Site Investigation Sampling 
Soil and groundwater sampling will be conducted in order to determine the impact of 
historic building operations in the area of former vehicle maintenance and shop 
facilities.  See Table 3-21 for a summary of proposed field activities and Figure 3-21 for 
sample locations. 

Table 3-21 
Parcel 83 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

83SS-A1:B5      
(10 samples) 

Surface soil Soil samples to be collected from the 0-6" bgs 
interval from the Geoprobe® soil boring grid (to be 
conducted on 100-ft centers) to investigate the 
former coal storage location.  If the sample 
location is paved, the sample will be collected 
from the 6-inch interval below the pavement sub-
base.  Sample data will indicate whether 
contaminant releases, if any, have occurred from 
the previous activities associated with the storage 
of coal into the soil. 

TCL+30 (w/o 
pesticides), TAL 
Metals 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

83SB-A1:B5      
(10 samples) 

Subsurface 
soil 

Soil samples to be collected from the 0-6" interval 
directly above the water table from each 
Geoprobe® soil boring in the grid (to be 
conducted on 100-ft centers) to investigate the 
former coal storage location.  Field screening of 
the entire Geoprobe® soil core will be conducted 
using PID and FID meters.  An additional sample 
interval may be collected if warranted based on 
the field screening results.  Sample data will 
indicate whether contaminant releases, if any, 
have occurred from the previous operations 
associated with the storage of coal into the soil. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

83GW-A1, 
A3, A5 
(3 samples) 

Groundwater Groundwater samples to be collected from the 
specified Geoprobe® soil borings in the grid to 
investigate the former location of coal storage.  
Sample data will indicate whether contaminant 
releases, if any, have occurred from the previous 
coal storage operations into the groundwater. 

TCL+30 (w/o 
pesticides/PCBs), 
TAL Metals 

83SS-1:2 
(2 samples) 

Surface soil Soil samples collected from the 0-6" bgs interval 
from Geoprobe® borings located in vicinity of 
former Bldg 44 - motor vehicle maintenance and 
repair facility. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

83SB-1:2 
(2 samples) 

Subsurface 
soil 

Soil samples collected from the 6" interval directly 
above the water table from Geoprobe® borings 
located in vicinity of former Bldg 44 - motor 
vehicle maintenance and repair facility.  Field 
screening of the entire Geoprobe® soil core will 
be conducted using PID and FID meters.  An 
additional sample interval may be collected if 
warranted based on the field screening results.   

TCL+30 (w/o 
pesticides), TAL 
Metals 

83GW-1 Groundwater Groundwater sample collected from vicinity of 
former Bldg 44 - motor vehicle maintenance and 
repair facility. 

TCL+30 (w/o 
pesticides/PCBs), 
TBA 

83SS-3:7 
(5 samples) 

Surface soil Soil samples collected from the 0-6" bgs interval 
from Geoprobe® borings located south of Bldg 
159 and east of Bldgs 167 and 173 to evaluate 
previous motor repair and fueling activities at 
former buildings 64, 159, 161 and 163. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

83SB-3:7 
(5 samples) 

Subsurface 
soil 

Soil samples collected from the 6" interval directly 
above the water table from Geoprobe® borings 
located south of Bldg 159 and east of Bldgs 167 
and 173 to evaluate previous motor repair and 
fueling activities at former buildings 64, 159, 161 
and 163.  Field screening of the entire Geoprobe® 
soil core will be conducted using PID and FID 
meters.  An additional sample interval may be 
collected if warranted based on the field screening 
results.   

TCL+30 (w/o 
pesticides), TAL 
Metals 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

83GW-3, 5, 7 
and 
monitoring 
well 
161MW01 
(4 samples) 

Groundwater Groundwater samples collected from vicinity of 
former motor repair and fueling activities at former 
buildings 64, 159, 161 and 163. 

TCL+30 (w/o 
pesticides/PCBs), 
TBA 
161MW01 will 
include PCBs but 
not pesticides 

83SS-8 Surface soil Soil sample collected from the 0-6" bgs interval 
from Geoprobe® borings located directly east of 
service door entrance to Bldg 166 to evaluate 
potential release from historical motor vehicle 
maintenance and repair activities that occurred in 
the building. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

83SB-8 Subsurface 
soil 

Soil sample collected from the 6" interval directly 
above the water table from Geoprobe® borings 
located directly east of service door entrance to 
Bldg 166 to evaluate potential release from 
historical motor vehicle maintenance and repair 
activities that occurred in the building.  Field 
screening of the entire Geoprobe® soil core will 
be conducted using PID and FID meters.  An 
additional sample interval may be collected if 
warranted based on the field screening results.   

TCL+30 (w/o 
pesticides), TAL 
Metals 

83GW-8 Groundwater Groundwater sample collected from Geoprobe® 
borings located directly east of service door 
entrance to Bldg 166 to evaluate potential release 
from historical motor vehicle maintenance and 
repair activities that occurred in the building. 

TCL+30 (w/o 
pesticides/PCBs), 
TBA 

83SS-9:11 
(3 samples) 

Surface soil Soil samples collected from the 0-6" bgs interval 
from Geoprobe® borings located in vicinity of 
service entrances to Bldgs 279 and 280 to 
evaluate potential releases from previous vehicle 
maintenance and shop activities. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

83SB-9:11 
(3 samples) 

Subsurface 
soil 

Soil samples collected from the 6" interval directly 
above the water table from Geoprobe® borings 
located in vicinity of service entrances to Bldgs 
279 and 280 to evaluate potential releases from 
previous vehicle maintenance and shop activities.  
Field screening of the entire Geoprobe® soil core 
will be conducted using PID and FID meters.  An 
additional sample interval may be collected if 
warranted based on the field screening results.   

TCL+30 (w/o 
pesticides), TAL 
Metals 

83GW-10 Groundwater Groundwater sample collected from Geoprobe® 
borings located in vicinity of service entrances to 
Bldg 279 to evaluate potential releases from 
previous vehicle maintenance and shop activities. 

TCL+30 (w/o 
pesticides/PCBs), 
TBA 

83SS-12:13 
(2 samples) 

Surface soil Soil samples collected from the 0-6" bgs interval 
from Geoprobe® borings located in vicinity of Bldg 
281 and former Bldg 485 to evaluate potential 
releases from previous HVAC maintenance and 
solvent cleaning activities. 

TCL+30 (w/o 
pesticides), TAL 
Metals 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

83SB-12:13 
(2 samples) 

Subsurface 
soil 

Soil samples collected from the 6" interval directly 
above the water table from Geoprobe® borings 
located in vicinity of Bldg 281 and former Bldg 485 
to evaluate potential releases from previous 
HVAC maintenance and solvent cleaning 
activities.  Field screening of the entire 
Geoprobe® soil core will be conducted using PID 
and FID meters.  An additional sample interval 
may be collected if warranted based on the field 
screening results.   

TCL+30 (w/o 
pesticides), TAL 
Metals 

83GW-12 Groundwater Groundwater sample collected from Geoprobe® 
borings located in vicinity of Bldg 281 and former 
Bldg 485 to evaluate potential releases from 
previous HVAC maintenance and solvent cleaning 
activities. 

TCL+30 (w/o 
pesticides/PCBs) 

83SS-14:17 
(4 samples) 

Surface soil Soil samples collected from the 0-6" bgs interval 
from Geoprobe® borings located in vicinity of 
former Bldgs 197 and 483 to evaluate potential 
releases from previous engine maintenance and 
solvent cleaning activities. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

83SB-14:17 
(4 samples) 

Subsurface 
soil 

Soil samples collected from the 6" interval directly 
above the water table from Geoprobe® borings 
located in vicinity of former Bldgs 197 and 483 to 
evaluate potential releases from previous engine 
maintenance and solvent cleaning activities.  Field 
screening of the entire Geoprobe® soil core will 
be conducted using PID and FID meters.  An 
additional sample interval may be collected if 
warranted based on the field screening results.   

TCL+30 (w/o 
pesticides), TAL 
Metals 

83GW-14, 
83GW-17 
(2 samples) 

Groundwater Groundwater samples collected from Geoprobe® 
borings located in vicinity of former Bldgs 197 and 
483 to evaluate potential releases from previous 
engine maintenance solvent cleaning activities. 

TCL+30 (w/o 
pesticides/PCBs), 
TBA 

83SS-18:21 
(4 samples) 

Surface soil Soil sample to be collected from the 0-6" bgs 
interval to investigate the former electrical 
transformer storage location east of Bldg 173. 

PCBs, TPHC 

 
3.22 Sanitary Sewer System 
3.22.1 Site Description 
Currently, FTMM maintains a sewage collection system that consists of approximately 
23 miles of underground distribution lines and 19 sewage pump stations.  Five of the 
pump stations are located at CWA and the remainder of the pump stations are located 
throughout MP (32).  The sewage collection system ultimately connects to the local 
sewerage authority (Two Rivers Water Reclamation Authority) at two connection points, 
one at the MP and one at CWA (43).  Analytical sampling conducted in mid-2002 of the 
sewage discharge at both junction points indicated that FTMM is not a significant 
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industrial user and does not require any treatment of the discharge, nor does FTMM 
require a significant industrial user permit from the NJDEP. 

Prior to the current configuration of the sewage system, FTMM maintained two 
government-owned STPs (one STP on the MP and the other on CWA).  The MP had a 
pre-1941 STP and a second STP constructed in 1941 when the former was taken 
offline.  The CWA STP was constructed in 1942.  Sewage was treated at government 
owned plants until 1975 when the FTMM collection system was tied into the regional 
system.  Additional information pertaining to this parcel can be found in Section 5.13.11 
of the Phase I ECP (1). 

3.22.2 Previous Investigations 
The MP STP was investigated as part of the IRP (FTMM-19), and the NJDEP approved 
the recommendation for NFA in 1996.  The CWA STP was investigated as part of the 
IRP (FTMM-27), and NFA was approved by the NJDEP.  A pre-1941 STP operated at 
the MP has been investigated as part of the IRP (FTMM-20) and an RI report was 
submitted to the NJDEP in March 2004.  No response has been received from the 
NJDEP. 

The USAEHA 1976 Water Quality Engineering Special Study stated that effluents from 
the Myer Center posed a threat to the acceptability of waste discharged from the CWA 
of FTMM to the regional sewer authority.  Strong acids and bases discharged from the 
facility were a cause for concern, should the connection to the regional sewer authority 
occur (19). 

Following the initial visits by the USAEHA in 1975 and 1976, an extensive effort was 
undertaken to locate sources of industrial waste in the Myer Center.  Various samples 
from shops were forwarded by the U.S. Army Electronics Command Environmental 
Office to USAEHA for chemical analysis and walk-through inspections of labs were 
made.  Disposal recommendations were made by USAEHA.  The Facilities Engineer 
also worked with USAEHA on options for use of the CWA STP as a pre-treatment 
facility.  According to FTMM personnel, no chemical wastes have been discharged to 
the sanitary sewer since the mid-1980s.  Activities at Bldg 2700 have since been 
converted primarily to administrative functions.  Current waste management practices 
prohibit the discharge of any materials, other than water and biodegradable soaps, into 
the sanitary sewer system.   

Analytical sampling conducted in mid-2002 of the sewage discharge at both junction 
points indicated that FTMM is not a significant industrial user and does not require any 
treatment of the discharge, nor does FTMM require a significant industrial user permit 
from the NJDEP.   

3.22.3 Site Investigation Sampling 
Review of FTMM engineering drawings as part of the ECP indicated there were 
numerous sinks and floor drains tied into the sanitary sewage collection system at 
laboratories and testing facilities.  Because these connections to the sewage collection 
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system were made prior to modern waste handling procedures, discharge of hazardous 
substances to the collection system was likely.  Of particular concern is the potential for 
recalcitrant chemicals such as mercury.  In order to determine the potential release of 
mercury from former laboratory activities and miscellaneous industrial processes, 
sampling of the existing sanitary sewer waste stream will be conducted at select 
locations.  All samples will be collected from the sanitary sewer system at the first 
available location downgradient of the building or specified former activity to be 
investigated.  Potential sample locations include manhole access and clean-out 
locations.  The final sample locations will be selected utilizing the advice of qualified 
personnel familiar with the system and will be biased towards locations of potential 
historic sediment deposition. 

This sampling will be coordinated with FTMM personnel to gain access to the sewer 
system. 

See Table 3-22 for a summary of proposed field activities.   

Table 3-22 
Sanitary Sewer System Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

680SAN-1 Sanitary 
waste 

Sample to be collected downgradient of former Bldg 
680 to investigate potential mercury discharge into the 
sanitary sewer resulting from the former storage and 
use of mercury bichloride.   

Mercury 

283SAN-1 Sanitary 
waste 

Sample to be collected downgradient of Bldg 283 to 
investigate potential mercury discharge into the 
sanitary sewer resulting from the former use of 
mercury in various laboratory instruments and 
physical chemistry measurements using mercury.  
The sample location will serve to investigate potential 
discharges due to historic mercury reclamation at 
former Bldgs S-5 and S-12 and heating of mercury 
compounds at Bldg 288.   

Mercury 

292SAN-1 Sanitary 
waste 

Sample to be collected downgradient of Bldg 292 to 
investigate potential mercury discharge into the 
sanitary sewer resulting from the former storage and 
use of mercury in various instruments and 
manufacture of mercury electrodes.  The selected 
sampling location will also serve to investigate 
potential mercury discharges from former mercury use 
at Bldg 293 in battery testing and former Bldg 294 in 
the development of plastics and rubber.   

Mercury 

814SAN-1 Sanitary 
waste 

Sample to be collected downgradient of Bldg 814 to 
investigate potential mercury discharge into the 
sanitary sewer resulting from the former use of 
mercury related to routine dental work.  

Mercury 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

834SAN-1 Sanitary 
waste 

Sample to be collected downgradient of former Bldgs 
834 and 835 to investigate potential mercury 
discharge into the sanitary sewer resulting from the 
former use of mercury related to routine dental work.   

Mercury 

1075SAN-1 Sanitary 
waste 

Sample to be collected downgradient of Bldg 1075 to 
investigate potential mercury discharge into the 
sanitary sewer resulting from the use of mercury in 
the development of x-rays and other medical imaging.   

Mercury 

209SAN-1 Sanitary 
waste 

Sample to be collected downgradient of Bldg 209 to 
investigate potential mercury discharge into the 
sanitary sewer resulting from the former use of 
mercury containing equipment during the time the 
building served as a hospital.   

Mercury 

285SAN-1 Sanitary 
waste 

Sample to be collected downgradient of Bldg 285 to 
investigate potential mercury discharge into the 
sanitary sewer resulting from the former use of 
mercury in metal plating, chemical laboratory activities 
and miscellaneous industrial processes.   

Mercury 

2700SAN-1 Sanitary 
waste 

Sample to be collected downgradient of Bldg 2700 to 
investigate potential mercury discharge into the 
sanitary sewer resulting from the former storage and 
use of mercury in various laboratories, including the 
Photographic Branch, Electrochemical Research, the 
ET&D Laboratory, and mercuric chloride use and 
disposal from the Printed Circuit Manufacturing Shop.  
The sample location will be selected encompassing all 
sanitary sewer connections from Bldg 2700, including 
the former acid neutralization tank connections.   

Mercury 

 
3.23 Electrical Substations 
3.23.1 Site Description 
Presently, five electrical substations are maintained and operated by the DPW.  Three 
substations are located on the MP and two substations are located in the CWA.  
Secondary containment is provided at all five substations, and each site is managed 
under the DPW’s Spill Prevention, Control and Countermeasures program (27). 

MP – Bldg 288.  This facility is a modern electrical substation, constructed following 
discontinuation of PCB contaminated electrical equipment, located northeast of Bldg 
288.  The substation consists of a 34,500-volt, 3,000 kilovolt-amperes (kVA) transformer 
and a 4,160-volt air switch.  The transformer contains 520 gallons of non-PCB oil.  The 
air switch is a dry unit and contains no oil. 

MP – Bldg 978.  This facility is an electrical substation located adjacent to Bldg 978 and 
also serves as the delivery point for metering of electrical power to the MP.  The 
substation consists of three 34,500-volt, 5,000 kVA transformers and six 167 kVA 
transformers.  The first 5,000 kVA transformer, manufactured by General Electric, 
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contains 2,155 gallons of non-PCB oil.  The second 5,000 kVA transformer, also 
manufactured by General Electric, contains 1,540 gallons of non-PCB oil.  The third 
5,000 kVA transformer, manufactured by Allis Chalmers, contains 1,313 gallons of non-
PCB oil.  The six 167 kVA transformers each contain 546 gallons of non-PCB oil.   

MP – Bldg 1231.  This facility is an electrical substation located adjacent to Bldg 1231.  
The substation consists of two 34,500-volt, 5,000 kVA transformers, one large circuit 
breaker, and one pole mounted type transformer (50 kVA).  One 5,000 kVA transformer 
contains 2,704 gallons of non-PCB oil.  The second 5,000 kVA transformer contains 
3,100 gallons of non-PCB oil.  The circuit breaker contains 220 gallons of non-PCB oil.  
The 50 kVA transformer contains approximately 40 gallons of non-PCB oil.   

CWA – Bldg 2700.  This facility is a modern electrical substation that supports the Myer 
Center (Bldg 2700) facility.  The substation consists of two 12,500-volt, 7,500 kVA 
transformers.  Each transformer contains 1,523 gallons of non-PCB oil.  The current 
electrical substation at Bldg 2700, constructed following discontinuation of PCB 
contaminated electrical equipment, replaced a pre-existing electrical substation located 
to the southeast. 

CWA – Bldg 2716.  This facility is an electrical substation located adjacent to Bldg 
2704.  The substation consists of two 34,500-volt, 10,000 kVA transformers that both 
contain 2,142 gallons of non-PCB oil.  Additional information pertaining to this parcel 
can be found in Section 4.4.4 of the Phase I ECP (1). 

3.23.2 Previous Investigations 
No PCB sampling activities have been conducted at the electrical substations. 

3.23.3 Site Investigation Sampling 
Based on the period of operation of electrical substations located adjacent to Bldgs 978, 
1231, 2716 and the former substation east of the Myer Center (southeast of the current 
substation serving this facility), it is likely that operations included the use of PCB-
containing equipment.  In order to determine if historic use of potential PCB-containing 
equipment has resulted in the release of PCBs from electrical substations at FTMM, soil 
samples will be collected from substation transformer yards adjacent to Bldgs 978, 
1231, 2716, and the former Myer Center substation.  Substations adjacent to Bldgs 288 
and 2700 were constructed following discontinuation of PCB contaminated electrical 
equipment; therefore, no sampling of these facilities is required. 

This sampling will be coordinated with the electrical shop for sample locations within 
fenced areas. 

See Table 3-23 for a summary of proposed field activities and Figures 3-22 through  
3-25 for sample locations.   
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Table 3-23 
Electrical Substations Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical 
Suite 

978SS-1:9 
(9 samples) 

Surface soil Soil samples collected from the 0-6" bgs interval to 
investigate potential discharges associated with former 
PCB containing electrical equipment.  Two samples are 
located on each side of the substation yard and one 
sample at the outfall of the yard drain.  Sample data will 
indicate whether contaminant releases, if any, have 
occurred from the previous activities associated with the 
use of PCB-containing equipment. 

PCBs 

1231SS-1:9 
(9 samples) 

Surface soil Soil samples collected from the 0-6" bgs interval to 
investigate potential discharges associated with former 
PCB containing electrical equipment.  Two samples are 
located on each side of the substation yard and one 
sample at the outfall of the yard drain.  Sample data will 
indicate whether contaminant releases, if any, have 
occurred from the previous activities associated with the 
use of PCB-containing equipment. 

PCBs 

2700SS-A1:D4 
(14 samples) 

Surface soil Soil samples collected from the 0-6" bgs interval from a 
sampling grid (on 15-ft centers) to investigate potential 
discharges associated with former PCB containing 
electrical equipment.  Sample data will indicate whether 
contaminant releases, if any, have occurred from the 
previous activities associated with the use of PCB-
containing equipment. 

PCBs 

2716SS-1:9 
(9 samples) 

Surface soil Soil samples collected from the 0-6" bgs interval to 
investigate potential discharges associated with former 
PCB containing electrical equipment.  Two samples are 
located on each side of the substation yard and one 
sample at the outfall of the yard drain.  Sample data will 
indicate whether contaminant releases, if any, have 
occurred from the previous activities associated with the 
use of PCB-containing equipment. 

PCBs 

 



Final Site Investigation Work Plan – Fort Monmouth – September 2007 
   
 

   
September 2007  4-1 

4 Sample Management and Analysis 
4.1 Sample Containers, Preservation, and Holding 

Times 
The general requirements for sampling containers, preservation, and holding times are 
provided in Table 4-1. 

Table 4-1 
Sample Containers, Preservation and Holding Times 

Parameter 
Analytical 

Method Sample Container Preservation Holding Time 

Aqueous Samples 

TCL+30, without 
Pesticides/PCBs 

624 
625 

2 x 40 mL VOA vials 
1 x 1L amber 

4°C, HCl to pH <2 
4°C 

14 days 
7 days extract/40 days analysis 

VO+10 624 2 x 40 mL VOA vials 4°C, HCl to pH <2 14 days 

B/N+15 625 1 x 1L amber 4°C 7 days extract/40 days analysis 

TAL Metals 200.7 1 x 500 mL HDPE 4°C, HNO3 to pH<2 6 months 

Mercury 7470 1 x 500 mL HDPE 4°C, HNO3 to pH<2 28 days 

Cyanide 335.1 or 335.2 NA NA NA 

Soil/Sediment Samples 

TCL+30, without 
Pesticides 

8260 
8082 

1 x 2 ounce wide mouth glass 
1 x 4 ounce wide mouth glass 

Methanol  
NA 

14 days 
7 days extract/40 days analysis 

VO+10 8260 1 x 2 ounce wide mouth glass Methanol 14 days 

PCBs 8082 1 x 4 ounce wide mouth glass NA 7 days extract/40 days analysis 

TPHC 
NJDEP OQA-

QAM-025 1 x 4 ounce wide mouth glass NA 7 days extract/40 days analysis 

TAL Metals 6010 1 x 4 ounce wide mouth glass NA 6 months 

Mercury 7471 1 x 4 ounce wide mouth glass NA 28 days 

Cyanide 9012 NA NA NA 

Moisture SW-846 1 x 4 ounce wide mouth glass 4°C 7 days 
B/N Base Neutrals  HNO3 Nitric Acid PCB Polychlorinated Biphenyls 
°C degrees Celsius  H2SO4 Sulfuric Acid TAL Target Analyte List 
g gram   L Liter  TCL Target Compound List 
HDPE High Density Polyethylene mL milliliter  TPHC Total Petroleum Hydrocarbon Content 
HCl Hydrochloric Acid  NA Not Applicable VOA Volatile Organic Analysis 
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4.1.1 Containers 
Before sample collection can begin, consideration must be given as to what type of 
container will be used to transport and store samples.  The analytical laboratory 
provides sample containers based upon the sample matrix, potential contaminants, 
analytical methods, and the laboratory’s internal QA/QC requirements.  They should be 
selected upon review of the following: 

• Reactivity of container material with sample.  Glass is recommended for 
hazardous material samples since it is chemically inert to most substances.  
Plastics may be used when analytes of interest or sample characteristics dictate 
use instead of glass. 

• Volume of the container.  The analytical method and the matrix of the sample 
dictate the volume of sample needed.  The lab will supply bottles that allow for 
sufficient volumes of sample matrix to be collected. 

• Color of container.  Whenever possible, amber glass is used to prevent photo-
degradation.  If not available, samples should be kept protected from light.  One 
exception are the 40 ml clear glass VOA vials used for VOA aqueous analyses. 

• Container closures.  All containers utilized have a leak-proof seal and are 
constructed out of material inert with respect to sampled materials.  The closure 
may also be separated by a closure liner that is inert to sample material. 

Sample containers will be laboratory cleaned or purchased as laboratory-cleaned.  
Bottles being shipped are accompanied by a chain-of-custody (COC) in a cooler with a 
custody seal.  Custody documentation must accompany containers to the field, during 
collection, during shipment to lab, and during analysis.  This helps to assure no 
tampering or contamination from outside sources occurs. 

Care should be taken to avoid contamination of the containers.  Clean transport and 
storage environments should be maintained.  Samples and empty bottles should never 
be stored near solvents, gasoline, or other equipment that is a potential source of 
contamination.  The sample containers to be used for the various analyses at FTMM are 
provided in Table 4-1. 

4.1.2 Sample Preservation and Holding Times 
Preservatives will be utilized to retard hydrolysis of chemical compounds and 
complexes, to reduce volatility of constituents, and to retard biological action during 
transit and storage prior to the laboratory analysis.  With the exception of aqueous 
samples for VOC analysis, samples will be placed in pre-preserved containers provided 
by the analytical laboratory.  For VOC analysis of aqueous samples, the amount of 
hydrochloric acid required for preservation will be determined using an acid blank with 
well purge water prior to sampling each well.  The pH of preserved samples will be 
determined using pH paper.  Additional preservative will be added to the sample if 
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necessary to attain the proper pH.  The pH paper will not be placed directly into the 
sample container in order to avoid contamination from entering or leaving the sample. 

Sample preservatives and holding times for methods required for this project are 
presented in Table 4-1.  Note that all holding times expressed as ‘days’ refer to the 
number of elapsed 24-hour periods from the time of collection, not to calendar days.   

In addition to chemical preservatives, all samples for chemical analyses will be 
transported to the laboratory in temperature-controlled coolers maintained at 4°C ± 2°C.  
Wet ice will be used to maintain the internal cooler temperature required for 
preservation.  A temperature blank (a VOC sampling vial or similar-sized container filled 
with tap water) will be included in every cooler and used to determine the internal 
temperature of the cooler upon receipt of the cooler at the laboratory.   

4.2 Sample Documentation 
Proper documentation of all site activities is crucial.  Documentation must be maintained 
to trace the possession and handling of the samples from the time of collection, through 
analysis and disposal.  Documentation will be conducted in accordance with FTMM 
SOP SAM-0202, which is presented in Appendix B.   

Documents used or generated during the course of the project will be accounted for and 
become a part of the project files upon completion of the task.  Project records included 
in the file may include, but are not limited to the following: 

• Sample identification documents and field logbooks. 

• COC records. 

• Inventory of investigation-derived wastes. 

• Project deliverables (such as test plans, operations manuals, design drawings, and 
specifications). 

• Analytical logbooks, laboratory data, calculations, graphs, control charts, field logs 
(to include instrument identification numbers, calibration, and measurements), and 
software. 

• Reports and correspondence material. 

• Records of deviation from the Work Plan. 

• Photographs. 

4.2.1 Field Logbook 
Every field team will be required to maintain a bound field-sampling logbook with 
permanent consecutively numbered pages.  All entries must be recorded in waterproof 
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ink.  The logbook must contain sufficient information to distinguish samples from each 
other and permit the sampling team to locate the samples in the future.  All field 
activities and notes will be documented in the logbooks.  Notations shall be made in 
logbook fashion, noting the time and date of all entries.  Information recorded in the 
logbook will include: 

• Name and location of the SI. 
• Date and time of arrival and departure. 
• Persons contacted. 
• Weather conditions. 
• Samples taken, method used, time of collection and the depths if required. 

Documentation of field instrument calibrations and sampling equipment 
decontamination procedures will be kept in separate books. 

4.2.2 Sample Labeling 
All samples collected for laboratory analysis will be placed in the proper sample 
container(s), identified through labeling, and packaged for shipment to the laboratory.  
The sample identification information, as well as collection details, will be clearly 
recorded on the label and attached to the sample container.  All labels are to include the 
following information: 

• Field sample identification code (unique for each location, depth, and sampling 
event). 

• Date and time of sample collection. 
• Site name and/or location. 
• Laboratory analysis requested. 
• Preservation method (e.g., temperature, chemical pH adjustment). 
• Initials of the individual(s) who collected the sample. 
• Analytical laboratory. 

4.3 Sample Chain-of-Custody 
Verifiable sample COC will be an integral part of all field and laboratory operations.  
Traceable steps will be taken in the field and laboratory to document that all samples 
have been properly acquired, preserved, and identified.  Evidence of sample custody 
will be traceable from the time the analytical containers leave the laboratory until the 
filled sample containers are transmitted back to the laboratory for analysis. 

4.3.1 Chain-of-Custody 
A COC form will be created at the time of sample collection.  

The COC is intended as a legal record of possession of the sample.  The COC will 
accompany the sample bottles during sample collection and transportation back to the 
laboratory, during analysis and to final disposal of the sample container.  During each 
event, the COC bears the name of the person assuming responsibility for the samples.  
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When completed, there should be no lapses in sample accountability.  The COC form, 
completed by the sampling team leader, will be placed in a plastic zip-lock bag secured 
to the inside lid of the sample cooler by packing tape.  A copy of a COC to be used for 
the Phase II investigation at FTMM is provided in the FTMM SOP SAM-0202, which is 
presented in Appendix B. 

4.4 Sample Packaging and Shipment 
4.4.1 Sample Packaging 
Following sample collection, each sample cooler will be packed with cushioning packing 
material and sufficient double-bagged wet ice to make sure that an internal ambient 
temperature of 4°C ± 2°C is maintained from the field to the laboratory.  If the sample 
coolers are transferred by any means other than hand carrying to an on-site laboratory 
or a laboratory courier, the sample coolers must be prepared for overnight shipment in 
accordance with the requirements of the overnight delivery service. 

Each sample cooler will contain an associated COC form.  After sample coolers have 
been sealed with packing tape, signed and dated custody seals will be placed across 
the front and back cooler openings and secured with clear tape.  A broken seal upon 
arrival at the laboratory will indicate that the cooler was compromised during shipment. 

4.5 Sample Receipt 
Once a shipment of samples reaches the laboratory, each sample container will be 
checked against information on the COC form for anomalies.  For the safety of 
laboratory personnel, sample coolers will be opened in a fume hood to prevent 
exposure in case there has been any breakage of containers or leakage of sample 
material during shipment.  The condition, temperature, and appropriate preservation of 
samples will be checked and documented on the COC form or a sample receipt (log-in) 
form.  Checking an aliquot of the sample using pH paper is an acceptable procedure 
except for VOCs, for which an additional sample is required to check preservation.  The 
occurrence of any anomalies in the received samples and their resolution will be 
documented in laboratory records. 

All sample information will then be entered into a tracking system and unique analytical 
sample identifiers will be assigned.  A copy of this information will be reviewed by the 
laboratory for accuracy.  Sample hold-time tracking begins with the collection of 
samples and continues until the analysis is complete.  SOPs describing sample control 
and custody will be maintained by the laboratory.  Procedures for tracking the internal 
laboratory COC will also be implemented and documented by the laboratory.  Specific 
instructions concerning the analysis specified for each sample will be communicated to 
the analysts; analytical batches will be created; and laboratory QC samples will be 
introduced into each batch.  Any subcontracted analyses will be repackaged by the 
primary laboratory and shipped to the secondary laboratory using inter-laboratory COC 
forms. 
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4.6 Analytical Program 
4.6.1 Off-Site Analytical 
All soil, sediment, and groundwater analyses will be performed by the FTMM analytical 
laboratory.  The laboratory is certified by NJDEP for all the proposed analyses.  Tables 
4-2 through 4-8 provide the project reporting limits (RLs) for all project analytes in 
comparison to their respective NJDEP soil and groundwater criteria.  

Table 4-2 presents the TCL+30 list of organic compounds designated for analysis as 
contained in the version of the EPA "Contract Laboratory Program Statement of Work 
for Organics Analysis, Multi-Media, Multi-Concentration" in effect as of the date on 
which the laboratory is performing the analysis, and up to 30 non-targeted organic 
compounds (plus 30) as detected by gas chromatography/mass spectroscopy (GC/MS) 
analysis.  A TCL+30 scan means the analysis of a sample for TCL compounds and up 
to 10 non-targeted VOCs and up to 20 non-targeted semivolatile organic compounds 
using GC/MS analytical methods.  Non-targeted compound criteria shall be pursuant to 
the version of the EPA "Contract Laboratory Program Statement of Work for Organics 
Analysis, Multi-Media, Multi-Concentration" in effect as of the date on which the 
laboratory is performing the analysis. 

Table 4-3 presents the VO+10 list of compounds amenable to analysis by the purge 
and trap technique.  VO+10 analysis means the analysis of a sample for those TCL 
compounds identified as volatiles and up to 10 non-targeted VOCs pursuant to the 
version of the EPA “Contract Laboratory Program Statement of Work for Organics 
Analysis, Multi-Media, Multi-Concentration" in effect as of the date on which the 
laboratory is performing the analysis. 

Table 4-4 presents the BN+15 list of semivolatile compounds amenable to analysis by 
extraction of the sample with a pH neutral and a pH basic organic solvent.  BN+15 
analysis means the analysis of a sample for those TCL compounds identified as 
semivolatiles plus up to 15 non-targeted semivolatile organic compounds, except phenol 
and phenolic compounds, in the version of the EPA “Contract Laboratory program 
Statement of Work for Organic Analysis, Multi-Media, Multi-Concentration in effect as of 
the date on which the laboratory is performing the analysis.  Tables 4-5 and 4-6 present 
the comparison criteria by media for PCB and TPHC analysis. 

Table 4-7 presents the TAL of inorganic compounds/elements designated for analysis 
as contained in the version of the EPA Contract Laboratory Program Statement of Work 
for Inorganics Analysis, Multi-Media, Multi-Concentration in effect as of the date on 
which the laboratory is performing the analysis.  A TAL scan means the analysis of a 
sample for TAL compounds/elements. 

Table 4-8 presents the comparison criteria by media for cyanide analysis. 

Soil-gas and indoor air samples will be analyzed by an offsite laboratory certified by the 
New Jersey Environmental Laboratory Certification Program in the method entitled 
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NJDEP-SRWM Low Level USEPA Method TO-15, March 2007.  This method was 
recently developed by NJDEP to provide a lower RL and additional QC requirements as 
compared to those found in USEPA Method TO-15 – The Determination of VOCs in Air 
Collected in Specifically-Prepared Canisters and Analyzed by Gas 
Chromatography/Mass Spectrometry, January 1999.  Table 4-9 presents the required 
compounds and their associated RLs for the 1-Liter and 6-Liter canisters that will be 
used for this project.  The information in this table will be used for the reporting of the air 
data to NJDEP.   
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Table 4-2 
TCL+30 

Analyte 

Project 
Aqueous RL 

(µg/L) 

NJDEP GW 
Criteria1 

(µg/L) 
Project Soil 
RL (mg/kg) 

NJDEP 
RDCSCC2  
(mg/kg) 

NJDEP 
NRDCSCC3  

(mg/kg) 

NJDEP 
IGWSCC4 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5 
(mg/kg) 

Volatile Organics        
Acrolein 5 5 1.2 NLE NLE NLE NLE 
Acrylonitrile 5 (1.23) 2 1.2 1 5 1 NLE 
tert-Butyl alcohol 10 100 1.2 NLE NLE NLE NLE 
Methyl-tert-butyl ether 2 70 0.25 NLE NLE NLE NLE 
Di-isopropyl ether 2 20000 0.25 NLE NLE NLE NLE 
Dichlorodifluoromethane 2 1000 0.25 NLE NLE NLE NLE 
Chloromethane 2 NLE 0.25 520 1000 10 NLE 
Vinyl chloride 2 (0.23) 1 0.25 2 7 10 NLE 
Bromomethane 2 10 0.25 79 1000 1 NLE 
Chloroethane 2 NLE 0.25 NLE NLE NLE NLE 
Trichlorofluoromethane 2 2000 0.25 NLE NLE NLE NLE 
1,1-Dichloroethene 2 (0.19) 1 0.25 8 150 10 NLE 
Acetone 2 6000 0.25 1000 1000 100 NLE 
Carbon disulfide 2 700 0.25 NLE NLE NLE NLE 
Methylene chloride 2 3 0.25 49 210 1 NLE 
trans-1,2-Dichloroethene 2 100 0.25 1000 1000 50 NLE 
1,1-Dichloroethane 2 50 0.25 570 1000 10 NLE 
Vinyl acetate 2 7000 0.25 NLE NLE NLE NLE 
2-Butanone 2 300 0.25 1000 1000 50 NLE 
cis-1,2-Dichloroethene 2 70 0.25 79 1000 1 NLE 
Chloroform 2 70 0.25 19 28 1 NLE 
1,1,1-Trichloroethane 2 30 0.25 210 1000 50 NLE 
Carbon tetrachloride 2 (0.24) 1 0.25 2 4 1 NLE 
Benzene 2 (0.24) 1 0.25 3 13 1 0.34 
1,2-Dichloroethane 2 2 0.25 6 24 1 NLE 
Trichloroethene 2 (0.26) 1 0.25 23 54 1 1.6 
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Analyte 

Project 
Aqueous RL 

(µg/L) 

NJDEP GW 
Criteria1 

(µg/L) 
Project Soil 
RL (mg/kg) 

NJDEP 
RDCSCC2  
(mg/kg) 

NJDEP 
NRDCSCC3  

(mg/kg) 

NJDEP 
IGWSCC4 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5 
(mg/kg) 

1,2-Dichloropropane 2 (0.24) 1 0.25 10 43 NLE NLE 
Bromodichloromethane 2 (0.22) 1 0.25 11 46 1 NLE 
2-Chloroethyl vinyl ether 2 NLE 0.25 NLE NLE NLE NLE 
cis-1,3-Dichloropropene 2 (0.22) 1 0.25 4 5 1 NLE 
4-Methyl-2-pentanone 2 NLE 0.25 1000 1000 50 NLE 
Toluene 2 1000 0.25 1000 1000 500 2.5 
trans-1,3-Dichloropropene 2 (0.25) 1 0.25 4 5 1 NLE 
1,1,2-Trichloroethane 2 3 0.25 22 420 1 NLE 
Tetrachloroethene 2 (0.20) 1 0.25 4 6 1 0.45 
2-Hexanone 2 NLE 0.25 NLE NLE NLE NLE 
Dibromochloromethane 2 (0.22) 1 0.25 110 1000 1 NLE 
Chlorobenzene 2 50 0.25 37 680 1 NLE 
Ethylbenzene 2 700 0.25 1000 1000 100 1.4 
m+p Xylene 4 1000 0.5 410 1000 67 0.12 
o Xylene 2 1000 0.25 410 1000 67 0.12 
Styrene 2 100 0.25 23 97 100 NLE 
Bromoform 2 4 0.25 86 370 1 NLE 
1,1,2,2-Tetrachloroethane 2 (0.45) 1 0.25 34 70 1 NLE 
1,3-Dichlorobenzene 2 600 0.25 5100 10000 100 NLE 
1,4-Dichlorobenzene 2 75 0.25 570 10000 100 NLE 
1,2-Dichlorobenzene 2 600 0.25 5100 10000 50 NLE 
1,1,1,2-Tetrachloroethane 2 1 0.25 170 310 1 NLE 
 Base/Neutrals             
Pyridine 10 NLE 1 NLE NLE NLE NLE 
n-Nitroso-dimethylamine 10 (0.60) 0.8 1 NLE NLE NLE NLE 
Aniline 10 (2.38) 6 1 NLE NLE NLE NLE 
Phenol 10 2000 1 10000 10000 50 NLE 
bis(2-Chloroethyl)ether 10 (0.71) 7 1 0.66 3 10 NLE 
2-Chlorophenol 10 40 1 280 5200 10 NLE 
1,3-Dichlorobenzene 10 600 1 5100 10000 100 NLE 
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Analyte 

Project 
Aqueous RL 

(µg/L) 

NJDEP GW 
Criteria1 

(µg/L) 
Project Soil 
RL (mg/kg) 

NJDEP 
RDCSCC2  
(mg/kg) 

NJDEP 
NRDCSCC3  

(mg/kg) 

NJDEP 
IGWSCC4 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5 
(mg/kg) 

1,4-Dichlorobenzene 10 75 1 570 10000 100 NLE 
Benzyl alcohol 10 2000 1 10000 10000 50 NLE 
1,2-Dichlorobenzene 10 600 1 5100 10000 50 NLE 
2-Methylphenol 10 NLE 1 2800 10000 NLE NLE 
bis(2-Chloroisopropyl)ether 10 300 1 2300 10000 10 NLE 
4-Methylphenol 10 NLE 1 2800 10000 NLE NLE 
n-Nitroso-di-n-propylamine 10 10 1 0.66 0.66 10 NLE 
Hexachloroethane 10 (0.96) 7 1 6 100 100 NLE 
Nitrobenzene 10 (0.86) 6 1 28 520 10 NLE 
Isophorone 10 40 1 1100 10000 50 NLE 
2-Nitrophenol 10 NLE 1 NLE NLE NLE NLE 
2,4-Dimethylphenol 10 100 1 1100 10000 10 NLE 
bis(2-Chloroethoxy)methane 10 NLE 1 NLE NLE NLE NLE 
2,4-Dichlorophenol 10 20 1 170 3100 10 NLE 
Benzoic acid 10 30000 1 NLE NLE NLE NLE 
1,2,4-Trichlorobenzene 10 (0.89) 9 1 68 1200 100 NLE 
Naphthalene 10 300 1 230 4200 100 0.16 
4-Chloroaniline 10 30 1 230 4200 NLE NLE 
Hexachlorobutadiene 10 (0.99) 1 1 1 21 100 NLE 
4-Chloro-3-methylphenol 10 NLE 1 10000 10000 100 NLE 
2-Methylnaphthalene 10 NLE 1 NLE NLE NLE 0.070 
Hexachlorocyclopentadiene 10 40 1 400 7300 100 NLE 
2,4,5-Trichlorophenol 10 700 1 5600 10000 50 NLE 
2,4,6-Trichlorophenol 10 20 1 62 270 10 NLE 
2-Chloronaphthalene 10 600 1 NLE NLE NLE NLE 
2-Nitroaniline 10 NLE 1 NLE NLE NLE NLE 
Dimethylphthalate 10 NLE 1 10000 10000 50 NLE 
Acenaphthylene 10 NLE 1 NLE NLE NLE 0.044 
2,6-Dinitrotoluene 10 10 1 1 4 10 NLE 
3-Nitroaniline 10 NLE 1 NLE NLE NLE NLE 
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Analyte 

Project 
Aqueous RL 

(µg/L) 

NJDEP GW 
Criteria1 

(µg/L) 
Project Soil 
RL (mg/kg) 

NJDEP 
RDCSCC2  
(mg/kg) 

NJDEP 
NRDCSCC3  

(mg/kg) 

NJDEP 
IGWSCC4 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5 
(mg/kg) 

Acenaphthene 10 400 1 3400 10000 100 0.016 
2,4-Dinitrophenol 10 40 1 110 2100 10 NLE 
Dibenzofuran 10 NLE 1 NLE NLE NLE NLE 
4-Nitrophenol 10 NLE 1 NLE NLE NLE NLE 
2,4-Dinitrotoluene 10 10 1 1 4 10 NLE 
Diethylphthalate 10 6000 1 10000 10000 50 NLE 
Fluorene 10 300 1 2300 10000 100 0.190 
4-Chlorophenyl-phenylether 10 NLE 1 NLE NLE NLE NLE 
4-Nitroaniline 10 NLE 1 NLE NLE NLE NLE 
n-Nitrosodiphenylamine 10 10 1 140 600 100 NLE 
Azobenzene 10 NLE 1 NLE NLE NLE NLE 
4-Bromophenyl-phenylether 10 NLE 1 NLE NLE NLE NLE 
Hexachlorobenzene 10 (0.95) 0.02 1 0.66 2 100 NLE 
Pentachlorophenol 10 (1.01) 0.3 1 6 24 100 NLE 
Phenanthrene 10 NLE 1 NLE NLE NLE 0.560 
Anthracene 10 2000 1 10000 10000 100 0.220 
Di-n-butylphthalate 10 700 1 5700 10000 100 NLE 
Fluoranthene 10 300 1 2300 10000 100 0.750 
Benzidine 10 20 1 NLE NLE NLE NLE 
Pyrene 10 200 1 1700 10000 100 0.490 
Butylbenzylphthalate 10 100 1 1100 10000 100 NLE 
Benzo(a)anthracene 10 (0.82) 0.1 1 0.9 4 500 0.320 
3,3'-Dichlorobenzidine 10 30 1 2 6 100 NLE 
Chrysene 10 (0.77) 5 1 9 40 500 0.340 
bis(2-Ethylhexyl)phthalate 10 (1.28) 3 1 49 210 100 NLE 
Di-n-octylphthalate 10 100 1 100 10000 100 NLE 
Benzo(b)fluoranthene 10 (0.98) 0.2 1 0.9 4 50 NLE 
Benzo(k)fluoranthene 10 ((0.92) 0.5 1 0.9 4 500 0.240 
Benzo(a)pyrene 10 (0.71) 0.1 1 0.66 0.66 100 0.370 
Indeno(1,2,3-cd)pyrene 10 (0.76) 0.2 1 0.9 4 500 0.200 
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Analyte 

Project 
Aqueous RL 

(µg/L) 

NJDEP GW 
Criteria1 

(µg/L) 
Project Soil 
RL (mg/kg) 

NJDEP 
RDCSCC2  
(mg/kg) 

NJDEP 
NRDCSCC3  

(mg/kg) 

NJDEP 
IGWSCC4 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5 
(mg/kg) 

Dibenz(a,h)anthracene 10 (0.76) 0.3 1 0.66 0.66 100 0.060 
Benzo(g,h,i)perylene 10 NLE 1 NLE NLE NLE 0.170 
 Pesticides             
alpha-BHC 0.02 0.02 0.01 NLE NLE NLE 0.006 
beta-BHC 0.02 0.04 0.01 NLE NLE NLE 0.005 
gamma-BHC 0.02 0.03 0.01 0.52 2.2 50 0.003 
delta-BHC 0.02 NLE 0.01 NLE NLE NLE 0.003 
Heptachlor 0.02 0.05 0.01 0.15 0.65 50 NLE 
Aldrin 0.02 0.04 0.01 0.040 0.17 50 0.002 
Heptachlor epoxide 0.02 0.2 0.01 NLE NLE NLE 0.005 
gamma-Chlordane 0.02 0.5 0.01 NLE NLE NLE 0.007 
alpha-Chlordane 0.02 0.5 0.01 NLE NLE NLE 0.007 
Endosulfan I 0.02 40 0.01 340 6200 50 NLE 
4,4'-DDE 0.02 0.1 0.01 2 9 50 0.005 
Dieldrin 0.02 0.03 0.01 0.042 0.18 50 0.002 
Endrin 0.02 2 0.01 17 310 50 0.003 
Endosulfan II 0.02 40 0.01 340 6200 50 NLE 
4,4'-DDD 0.02 0.1 0.01 3 12 50 0.008 
Endrin aldehyde 0.02 NLE 0.01 NLE NLE NLE NLE 
4,4'-DDT 0.02 0.1 0.01 2 9 500 0.008 
Endosulfan sulfate 0.02 40 0.01 NLE NLE NLE NLE 
Endrin ketone 0.02 NLE 0.01 NLE NLE NLE NLE 
Methoxychlor 0.02 40 0.01 280 5200 50 NLE 
Toxaphene 0.5 2 0.05 0.10 0.2 50 NLE 
 PCBs             
Aroclor 1016 0.5 0.5 0.05 0.49 2 50 0.007 
Aroclor 1221 0.5 0.5 0.05 0.49 2 50 0.070 
Aroclor 1232 0.5 0.5 0.05 0.49 2 50 0.070 
Aroclor 1242 0.5 0.5 0.05 0.49 2 50 0.070 
Aroclor 1248 0.5 0.5 0.05 0.49 2 50 0.030 



Final Site Investigation Work Plan – Fort Monmouth – September 2007 
   
 

   
September 2007  4-13 

Analyte 

Project 
Aqueous RL 

(µg/L) 

NJDEP GW 
Criteria1 

(µg/L) 
Project Soil 
RL (mg/kg) 

NJDEP 
RDCSCC2  
(mg/kg) 

NJDEP 
NRDCSCC3  

(mg/kg) 

NJDEP 
IGWSCC4 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5 
(mg/kg) 

Aroclor 1254 0.5 0.5 0.05 0.49 2 50 0.060 
Aroclor 1260 0.5 0.5 0.05 0.49 2 50 0.005 

1  Higher of Practical Quantitation Limits (PQLs) & Groundwater Quality Criterion (GWQC) per NJAC 7:9-6. 
2  NJDEP Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D. 
3  NJDEP Non-Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D.  
4  NJDEP Impact to Groundwater Soil Cleanup Criteria (IGWSCC) per NJAC 7:26D. 
5  Lowest Effects Level 
µg/L  micrograms per liter 
mg/kg  milligrams per kilogram 
RL Reporting Limit 
GW  Groundwater 
NLE  No Limit Established 
Note:  Method Detection Limits (MDLs) are listed in parenthesis.  
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Table 4-3 
VO+10 

Analyte 

Project 
Aqueous RL 

(µg/L) 

NJDEP GW 
Criteria1 

(µg/L) 
Project Soil 
RL (mg/kg) 

NJDEP 
RDCSCC2 
(mg/kg) 

NJDEP 
NRDCSCC3 

(mg/kg) 

NJDEP 
IGWSCC3 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5 
(mg/kg) 

Acrolein 5 5 1.2 NLE NLE NLE  
Acrylonitrile 5 (1.23) 2 1.2 1 5 1 NLE 
tert-Butyl alcohol 10 100 1.2 NLE NLE NLE NLE 
Methyl-tert-butyl ether 2 70 0.25 NLE NLE NLE NLE 
Di-isopropyl ether 2 20000 0.25 NLE NLE NLE NLE 
Dichlorodifluoromethane 2 1000 0.25 NLE NLE NLE NLE 
Chloromethane 2 NLE 0.25 520 1000 10 NLE 
Vinyl chloride 2 (0.23) 1 0.25 2 7 10 NLE 
Bromomethane 2 10 0.25 79 1000 1 NLE 
Chloroethane 2 NLE 0.25 NLE NLE NLE NLE 
Trichlorofluoromethane 2 2000 0.25 NLE NLE NLE NLE 
1,1-Dichloroethene 2 (0.19) 1 0.25 8 150 10 NLE 
Acetone 2 6000 0.25 1000 1000 100 NLE 
Carbon disulfide 2 700 0.25 NLE NLE NLE NLE 
Methylene chloride 2 3 0.25 49 210 1 NLE 
trans-1,2-Dichloroethene 2 100 0.25 1000 1000 50 NLE 
1,1-Dichloroethane 2 50 0.25 570 1000 10 NLE 
Vinyl acetate 2 7000 0.25 NLE NLE NLE NLE 
2-Butanone 2 300 0.25 1000 1000 50 NLE 
cis-1,2-Dichloroethene 2 70 0.25 79 1000 1 NLE 
Chloroform 2 70 0.25 19 28 1 NLE 
1,1,1-Trichloroethane 2 30 0.25 210 1000 50 NLE 
Carbon tetrachloride 2 (0.24) 1 0.25 2 4 1 NLE 
Benzene 2 (0.24) 1 0.25 3 13 1 NLE 
1,2-Dichloroethane 2 2 0.25 6 24 1 0.34 
Trichloroethene 2 (0.26) 1 0.25 23 54 1 NLE 
1,2-Dichloropropane 2 (0.24) 1 0.25 10 43 NLE 1.6 
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Analyte 

Project 
Aqueous RL 

(µg/L) 

NJDEP GW 
Criteria1 

(µg/L) 
Project Soil 
RL (mg/kg) 

NJDEP 
RDCSCC2 
(mg/kg) 

NJDEP 
NRDCSCC3 

(mg/kg) 

NJDEP 
IGWSCC3 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5 
(mg/kg) 

Bromodichloromethane 2 (0.22) 1 0.25 11 46 1 NLE 
2-Chloroethyl vinyl ether 2 NLE 0.25 NLE NLE NLE NLE 
cis-1,3-Dichloropropene 2 (0.22) 1 0.25 4 5 1 NLE 
4-Methyl-2-pentanone 2 NLE 0.25 1000 1000 50 NLE 
Toluene 2 1000 0.25 1000 1000 500 NLE 
trans-1,3-Dichloropropene 2 (0.25) 1 0.25 4 5 1 2.5 
1,1,2-Trichloroethane 2 3 0.25 22 420 1 NLE 
Tetrachloroethene 2 (0.20) 1 0.25 4 6 1 NLE 
2-Hexanone 2 NLE 0.25 NLE NLE NLE 0.45 
Dibromochloromethane 2 (0.22) 1 0.25 110 1000 1 NLE 
Chlorobenzene 2 50 0.25 37 680 1 NLE 
Ethylbenzene 2 700 0.25 1000 1000 100 NLE 
m+p Xylene 4 1000 0.5 410 1000 67 1.4 
o Xylene 2 1000 0.25 410 1000 67 0.12 
Styrene 2 100 0.25 23 97 100 0.12 
Bromoform 2 4 0.25 86 370 1 NLE 
1,1,2,2-Tetrachloroethane 2 (0.45) 1 0.25 34 70 1 NLE 
1,3-Dichlorobenzene 2 600 0.25 5100 10000 100 NLE 
1,4-Dichlorobenzene 2 75 0.25 570 10000 100 NLE 
1,2-Dichlorobenzene 2 600 0.25 5100 10000 50 NLE 
1,1,1,2-Tetrachloroethane 2 1 0.25 170 310 1 NLE 

1  Higher of Practical Quantitation Limits (PQLs) & Groundwater Quality Criterion (GWQC) per NJAC 7:9-6. 
2  NJDEP Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D.  
3  NJDEP Non-Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D.  
4  NJDEP Impact to Groundwater Soil Cleanup Criteria (IGWSCC) per NJAC 7:26D. 
5  Lowest Effects Level 
µg/L  micrograms per liter 
mg/kg  milligrams per kilogram 
RL Reporting Limit 
GW  Groundwater 
NLE  No Limit Established 
Note:  Method Detection Limits (MDLs) are listed in parenthesis.  
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Table 4-4 
BN+15 

Analyte 

Project 
Aqueous RL 

(µg/L) 

NJDEP GW 
Criteria1 

(µg/L) 
Project Soil 
RL (mg/kg) 

NJDEP 
RDCSCC2 
(mg/kg) 

NJDEP 
NRDCSCC3 

(mg/kg) 

NJDEP 
IGWSCC4 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5 
(mg/kg) 

Pyridine 10 NLE 1 NLE NLE NLE NLE 
n-Nitroso-dimethylamine 10 (0.60) 0.8 1 NLE NLE NLE NLE 
Aniline 10 (2.38) 6 1 NLE NLE NLE NLE 
Phenol 10 2000 1 10000 10000 50 NLE 
bis(2-Chloroethyl)ether 10 (0.71) 7 1 0.66 3 10 NLE 
2-Chlorophenol 10 40 1 280 5200 10 NLE 
1,3-Dichlorobenzene 10 600 1 5100 10000 100 NLE 
1,4-Dichlorobenzene 10 75 1 570 10000 100 NLE 
Benzyl alcohol 10 2000 1 10000 10000 50 NLE 
1,2-Dichlorobenzene 10 600 1 5100 10000 50 NLE 
2-Methylphenol 10 NLE 1 2800 10000 NLE NLE 
bis(2-Chloroisopropyl)ether 10 300 1 2300 10000 10 NLE 
4-Methylphenol 10 NLE 1 2800 10000 NLE NLE 
n-Nitroso-di-n-propylamine 10 10 1 0.66 0.66 10 NLE 
Hexachloroethane 10 (0.96) 7 1 6 100 100 NLE 
Nitrobenzene 10 (0.86) 6 1 28 520 10 NLE 
Isophorone 10 40 1 1100 10000 50 NLE 
2-Nitrophenol 10 NLE 1 NLE NLE NLE NLE 
2,4-Dimethylphenol 10 100 1 1100 1000 10 NLE 
bis(2-Chloroethoxy)methane 10 NLE 1 NLE NLE NLE NLE 
2,4-Dichlorophenol 10 20 1 170 3100 10 NLE 
Benzoic acid 10 30000 1 NLE NLE NLE NLE 
1,2,4-Trichlorobenzene 10 (0.89) 9 1 68 1200 100 NLE 
Naphthalene 10 300 1 230 4200 100 0.16 
4-Chloroaniline 10 30 1 230 4200 NLE NLE 
Hexachlorobutadiene 10 (0.99) 1 1 1 21 100 NLE 
4-Chloro-3-methylphenol 10 NLE 1 10000 10000 100 NLE 
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Analyte 

Project 
Aqueous RL 

(µg/L) 

NJDEP GW 
Criteria1 

(µg/L) 
Project Soil 
RL (mg/kg) 

NJDEP 
RDCSCC2 
(mg/kg) 

NJDEP 
NRDCSCC3 

(mg/kg) 

NJDEP 
IGWSCC4 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5 
(mg/kg) 

2-Methylnaphthalene 10 NLE 1 NLE NLE NLE 0.070 
Hexachlorocyclopentadiene 10 40 1 400 7300 100 NLE 
2,4,5-Trichlorophenol 10 700 1 5600 10000 50 NLE 
2,4,6-Trichlorophenol 10 20 1 62 270 10 NLE 
2-Chloronaphthalene 10 600 1 NLE NLE NLE NLE 
2-Nitroaniline 10 NLE 1 NLE NLE NLE NLE 
Dimethylphthalate 10 NLE 1 10000 10000 50 NLE 
Acenaphthylene 10 NLE 1 NLE NLE NLE 0.044 
2,6-Dinitrotoluene 10 10 1 1 4 10 NLE 
3-Nitroaniline 10 NLE 1 NLE NLE NLE NLE 
Acenaphthene 10 400 1 3400 10000 100 0.016 
2,4-Dinitrophenol 10 40 1 110 2100 10 NLE 
Dibenzofuran 10 NLE 1 NLE NLE NLE NLE 
4-Nitrophenol 10 NLE 1 NLE NLE NLE NLE 
2,4-Dinitrotoluene 10 10 1 1 4 10 NLE 
Diethylphthalate 10 6000 1 10000 10000 50 NLE 
Fluorene 10 300 1 2300 10000 100 0.190 
4-Chlorophenyl-phenylether 10 NLE 1 NLE NLE NLE NLE 
4-Nitroaniline 10 NLE 1 NLE NLE NLE NLE 
n-Nitrosodiphenylamine 10 10 1 140 600 100 NLE 
Azobenzene 10 NLE 1 NLE NLE NLE NLE 
4-Bromophenyl-phenylether 10 NLE 1 NLE NLE NLE NLE 
Hexachlorobenzene 10 (0.95) 0.02 1 0.66 2 100 NLE 
Pentachlorophenol 10 (1.01) 0.3 1 6 24 100 NLE 
Phenanthrene 10 NLE 1 NLE NLE NLE 0.560 
Anthracene 10 2000 1 10000 10000 100 0.220 
Di-n-butylphthalate 10 700 1 5700 10000 100 NLE 
Fluoranthene 10 300 1 2300 10000 100 0.750 
Benzidine 10 20 1 NLE NLE NLE NLE 
Pyrene 10 200 1 1700 10000 100 0.490 
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Analyte 

Project 
Aqueous RL 

(µg/L) 

NJDEP GW 
Criteria1 

(µg/L) 
Project Soil 
RL (mg/kg) 

NJDEP 
RDCSCC2 
(mg/kg) 

NJDEP 
NRDCSCC3 

(mg/kg) 

NJDEP 
IGWSCC4 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5 
(mg/kg) 

Butylbenzylphthalate 10 100 1 1100 10000 100 NLE 
Benzo(a)anthracene 10 (0.82) 0.1 1 0.9 4 500 0.320 
3,3'-Dichlorobenzidine 10 30 1 2 6 100 NLE 
Chrysene 10 (0.77) 5 1 9 40 500 0.340 
bis(2-Ethylhexyl)phthalate 10 (1.28) 3 1 49 210 100 NLE 
Di-n-octylphthalate 10 100 1 100 10000 100 NLE 
Benzo(b)fluoranthene 10 (0.98) 0.2 1 0.9 4 50 NLE 
Benzo(k)fluoranthene 10 ((0.92) 0.5 1 0.9 4 500 0.240 
Benzo(a)pyrene 10 (0.71) 0.1 1 0.66 0.66 100 0.370 
Indeno(1,2,3-cd)pyrene 10 (0.76) 0.2 1 0.9 4 500 0.200 
Dibenz(a,h)anthracene 10 (0.76) 0.3 1 0.66 0.66 100 0.060 
Benzo(g,h,i)perylene 10 NLE 1 NLE NLE NLE 0.170 

1  Higher of Practical Quantitation Limits (PQLs) & Groundwater Quality Criterion (GWQC) per NJAC 7:9-6. 
2  NJDEP Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D.  
3  NJDEP Non-Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D.  
4  NJDEP Impact to Groundwater Soil Cleanup Criteria (IGWSCC) per NJAC 7:26D. 
5  Lowest Effects Level 
µg/L  micrograms per liter 
mg/kg  milligrams per kilogram 
RL Reporting Limit 
GW  Groundwater 
NLE  No Limit Established 
Note:  Method Detection Limits (MDLs) are listed in parenthesis.  
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Table 4-5 
PCBs 

Analyte 

Project 
Aqueous RL 

(µg/L) 

NJDEP GW 
Criteria1 

(µg/L) 
Project Soil 
RL (mg/kg) 

NJDEP 
RDCSCC2 
(mg/kg) 

NJDEP 
NRDCSCC3 

(mg/kg) 

NJDEP 
IGWSCC4 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5 
(mg/kg) 

Aroclor 1016 0.5 0.5 0.05 0.49 2 50  

Aroclor 1221 0.5 0.5 0.05 0.49 2 50  

Aroclor 1232 0.5 0.5 0.05 0.49 2 50  

Aroclor 1242 0.5 0.5 0.05 0.49 2 50  

Aroclor 1248 0.5 0.5 0.05 0.49 2 50  

Aroclor 1254 0.5 0.5 0.05 0.49 2 50  

Aroclor 1260 0.5 0.5 0.05 0.49 2 50  
1  Higher of Practical Quantitation Limits (PQLs) & Groundwater Quality Criterion (GWQC) per NJAC 7:9-6. 
2  NJDEP Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D.  
3  NJDEP Non-Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D.  
4  NJDEP Impact to Groundwater Soil Cleanup Criteria (IGWSCC) per NJAC 7:26D. 
5  Lowest Effects Level 
µg/L  micrograms per liter 
mg/kg  milligrams per kilogram 
RL Reporting Limit 
GW  Groundwater 
NLE  No Limit Established 
Note:  Method Detection Limits (MDLs) are listed in parenthesis.  
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Table 4-6 
TPHC 

Analyte 

Project 
Aqueous RL 

(µg/L) 
NJDEP GW 

Criteria1 (µg/L)
Project Soil  RL 

(mg/kg) 

NJDEP 
RDCSCC2 
(mg/kg) 

NJDEP 
NRDCSCC3 

(mg/kg) 

NJDEP 
IGWSCC4 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5

(mg/kg) 

TPHC  5.0 NLE  300 (30)  10000 10000   10000 NLE 
1  Higher of Practical Quantitation Limits (PQLs) & Groundwater Quality Criterion (GWQC) per NJAC 7:9-6. 
2  NJDEP Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D.  
3  NJDEP Non-Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D.  
4  NJDEP Impact to Groundwater Soil Cleanup Criteria (IGWSCC) per NJAC 7:26D. 
5  Lowest Effects Level 
µg/L  micrograms per liter 
mg/kg  milligrams per kilogram 
RL Reporting Limit 
GW  Groundwater 
NLE  No Limit Established 
TPHC Total Petroleum Hydrocarbons 
Note:  Method Detection Limits (MDLs) are listed in parenthesis.  
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Table 4-7 
TAL Metals 

Analyte 

Project 
Aqueous RL 

(µg/L) 
NJDEP GW 

Criteria1 (µg/L)
Project Soil RL 

(mg/kg) 

NJDEP 
RDCSCC2 
(mg/kg) 

NJDEP 
NRDCSCC2 

(mg/kg) 

NJDEP 
IGWSCC3 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5

(mg/kg) 
Aluminum 100 200 20 NLE NLE NLE NLE 
Antimony 10 (0.7) 6 2 14 340 NLE NLE 
Arsenic 5 (2) 3 1 20 20 NLE 6 
Barium 5 2000 1 700 47000 NLE NLE 
Beryllium 0.5 1 0.1 2 2 NLE NLE 
Cadmium 2 4 0.4 39 100 NLE 0.6 
Calcium 1000 NLE 200 NLE NLE NLE NLE 
Chromium 5 70 1 NLE NLE NLE 26 
Cobalt 2 NLE 0.4 NLE NLE NLE NLE 
Copper 5 1300 1 600 600 NLE 16 
Iron 500 (68) 300 100 NLE NLE NLE NLE 
Lead 5 5 1 400 600 NLE 31 
Magnesium 1000 NLE 200 NLE NLE NLE NLE 
Manganese 5 50 1 NLE NLE NLE NLE 
Mercury 0.5 2 0.1 14 270 NLE 0.2 
Nickel 5 100 1 250 2400 NLE 16 
Potassium 1000 NLE 200 NLE NLE NLE NLE 
Selenium 20 40 2 63 3100 NLE NLE 
Silver 5 40 1 110 4100 NLE 1.0 
Sodium 5000 50000 1000 NLE NLE NLE NLE 
Thallium 10 (1.4) 2 2 2 2 NLE NLE 
Vanadium 5 NLE 1 370 7100 NLE NLE 
Zinc 50 2000 5 1500 1500 NLE 120 

1  Higher of Practical Quantitation Limits (PQLs) & Groundwater Quality Criterion (GWQC) per NJAC 7:9-6. µg/L  micrograms per liter 
2  NJDEP Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D.    mg/kg  milligrams per kilogram 
3  NJDEP Non-Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D.   RL Reporting Limit 
4  NJDEP Impact to Groundwater Soil Cleanup Criteria (IGWSCC) per NJAC 7:26D.   GW  Groundwater 
5  Lowest Effects Level         NLE  No Limit Established 
           Note:  Method Detection Limits (MDLs) are listed in parenthesis. 
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Table 4-8 
Cyanide 

Analyte 

Project 
Aqueous RL 

(µg/L) 
NJDEP GW 

Criteria1 (µg/L)
Project Soil RL 

(mg/kg) 

NJDEP 
RDCSCC2 
(mg/kg) 

NJDEP 
NRDCSCC3 

(mg/kg) 

NJDEP 
IGWSCC4 
(mg/kg) 

NJDEP 
Freshwater 
Sediment 
Screening 

Values  - LEL5

(mg/kg) 

Cyanide  0.05 100 1.0  1100 21000 NLE NLE 
1  Higher of Practical Quantitation Limits (PQLs) & Groundwater Quality Criterion (GWQC) per NJAC 7:9-6. 
2  NJDEP Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D.  
3  NJDEP Non-Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D.  
4  NJDEP Impact to Groundwater Soil Cleanup Criteria (IGWSCC) per NJAC 7:26D. 
5  Lowest Effects Level 
µg/L  micrograms per liter 
mg/kg  milligrams per kilogram 
RL Reporting Limit 
GW  Groundwater 
NLE  No Limit Established 
Note:  Method Detection Limits (MDLs) are listed in parenthesis.  
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Table 4-9 
List of Required Compounds, Molecular Weights and NJDEP 

Required Reporting Limits - NJDEP-SRWM Low Level USEPA Method TO-15 

Required Compound Name CAS Number 
Molecular 

Weight 

6- Liter Canister 
Reporting 

Limits (ppbv) 

1, 2.7 & 3.2- Liter 
Canister 

Reporting Limits 
(ppbv) 

Acetone  67-64-1  58.08  5.0  50.0  

Allyl chloride  107-05-1  76.53  0.20  2.0  

Benzene  71-43-2  78.11  0.20  2.0  

Bromodichloromethane  75-27-4  163.8  0.20  2.0  

Bromoform  75-25-2  252.8  0.20  2.0  

Bromomethane  74-83-9  94.94  0.20  2.0  

1,3-Butadiene  106-99-0  54.09  0.20  2.0  

Chlorobenzene  108-90-7  112.6  0.20  2.0  

Chloroethane  75-00-3  64.52  0.50  50.0  

Chloroform  67-66-3  119.4  0.20  2.0  

Chloromethane  74-87-3  50.49  0.50  50.0  

Carbon disulfide  75-15-0  76.14  0.50  5.0  

Carbon tetrachloride  56-23-5  153.8  0.20  2.0  

2-Chlorotoluene  95-49-8  126.6  0.20  2.0  

Cyclohexane  110-82-7  84.16  0.20  2.0  

Dibromochloromethane  124-48-1  208.3  0.20  2.0  

1,2-Dibromoethane  106-93-4  187.9  0.20  2.0  

1,2-Dichlorobenzene  95-50-1  147.0  0.20  2.0  

1,3-Dichlorobenzene  541-73-1  147.0  0.20  2.0  

1,4-Dichlorobenzene  106-46-7  147.0  0.20  2.0  

Dichlorodifluoromethane  75-71-8  120.9  0.50  5.0  

1,1-Dichloroethane  75-34-3  98.96  0.20  2.0  

1,2-Dichloroethane  107-06-2  98.96  0.20  2.0  

1,1-Dichloroethene  75-35-4  96.94  0.20  2.0  

1,2-Dichloroethene (cis)  156-59-2  96.94  0.20  2.0  

1,2-Dichloroethene (trans)  156-60-5  96.94  0.20  2.0  

1,2-Dichloropropane  78-87-5  113.0  0.20  2.0  

1,3-Dichloropropene (cis)  10061-01-5  111.0  0.20  2.0  

1,3-Dichloropropene (trans)  10061-02-6  111.0  0.20  2.0  

1,2-Dichlorotetrafluoroethane  76-14-2  170.9  0.20  2.0  

1,4-Dioxane  123-91-1  88.12  5.0  50.0  
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Required Compound Name CAS Number 
Molecular 

Weight 

6- Liter Canister 
Reporting 

Limits (ppbv) 

1, 2.7 & 3.2- Liter 
Canister 

Reporting Limits 
(ppbv) 

Ethanol*  64-17-5  46.07  0.20  2.0  

Ethylbenzene  100-41-4  106.2  0.20  2.0  

4-Ethyltoluene  622-96-8  120.2  0.20  2.0  

n-Heptane  142-82-5  100.2  0.20  2.0  

1,3-Hexachlorobutadiene  87-68-3  260.8  0.20  2.0  

n-Hexane  110-54-3  86.17  0.20  2.0  

Isopropanol*  67-63-0  60.10  0.20  2.0  

Methylene chloride  75-09-2  84.94  0.50  5.0  

Methyl ethyl ketone  78-93-3  72.11  0.50  5.0  

Methyl isobutyl ketone  108-10-1  100.2  0.50  5.0  

Methyl methacrylate  80-62-6  100.12  0.50  5.0  

Methyl tert-butyl ether  1634-04-4  88.15  0.20  2.0  

Styrene  100-42-5  104.1  0.20  2.0  

Tert-butyl alcohol  75-65-0  74.12  5.0  50.0  

1,1,2,2-Tetrachloroethane  79-34-5  167.9  0.20  2.0  

Tetrachloroethene  127-18-4  165.8  0.20  2.0  

Tetrahydrofuran  109-99-9  72.11  5.0  50.0  

Toluene  108-88-3  92.14  0.20  2.0  

1,2,4-Trichlorobenzene  120-82-1  181.5  0.50  5.0  

1,1,1-Trichloroethane  71-55-6  133.4  0.20  2.0  

1,1,2-Trichloroethane  79-00-5  133.4  0.20  2.0  

Trichloroethene  79-01-6  131.4  0.20  2.0  

Trichlorofluoromethane  75-69-4  137.4  0.20  2.0  

1,1,2-Trichloro-1,2,2-trifluoroethane  76-13-1  187.4  0.20  2.0  

1,2,4-Trimethylbenzene  95-63-6  120.2  0.20  2.0  

1,3,5-Trimethylbenzene  108-67-8  120.2  0.20  2.0  

2,2,4-Trimethylpentane  540-84-1  114.2  0.20  2.0  

Vinyl bromide  593-60-2  106.9  0.20  2.0  

Vinyl chloride  75-01-4  62.50  0.20  2.0  

Xylenes (m&p)  1330-20-7  106.2  0.50  5.0  

Xylenes (o)  95-47-6  106.2  0.20  2.0  
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5 Reporting 
5.1 Reporting Goals and Objectives 
The SI report will be a tool that the Army will use to begin the assessment of potential 
contaminants of concern.  The report will enable the Army to determine whether or not 
there is a need to conduct further study or remediation.  It will provide formal 
documentation of the field activities and analytical results of the SI.  The report will 
include a summary of the applicable Phase I ECP findings, a description of each site 
sampled, a discussion of the work performed and methods used, a presentation of the 
analytical data, a determination of whether a release or disposal of hazardous 
substance or petroleum products has occurred, and an assessment of the general 
nature and extent of contamination.  The report will contain all of the fundamental 
components of a Phase II report and a strong justification and supporting information for 
the conclusions and recommendations will be presented.  The report will also detail any 
deviations from the Work Plan and the rationale for the deviation.  Sample data 
collected under this work plan, which conforms to NJDEP regulatory standards, will be 
utilized to seek NFA status from the NJDEP. 

5.2 Reporting Approach 
The sampling approach at FTMM may include a second sampling round.  The site-
specific approaches in Section 3 include the samples that will be collected for Round 1.  
It is anticipated that in the majority of the cases, Round 1 will be sufficient for meeting 
the goals of the SI.  However, in some cases a second round may be necessary to 
perform an “order of magnitude” delineation.  Prior to implementing Round 2, Shaw will 
reconvene with Army stakeholders and present the Round 1 results.  The goal of this 
meeting will be to agree upon the completeness of the first sampling round and/or plan 
the second sampling round.  Further discussion of the SI report will also take place.  
The SI report will be written to achieve all of the goals discussed in Section 5.1.  The 
goals for the report will be met in large part through the use of tables summarizing 
detections above maximum contaminant levels and figures summarizing constituents 
detected above applicable NJDEP comparison criteria.  Descriptive text will be kept to a 
minimum.  The text will be limited to explaining the conclusions of the investigation, 
recommendations for further investigation, and recommendations for NFA 
determinations where appropriate. 
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Activity ID Activity Name Original
Duration

Start Finish

A1170 Submit Final Phase II ECP Work Plan 6 21-Sep-07 28-Sep-07

A1190 Geophysical Survey 15 10-Sep-07 A 28-Sep-07

A1200 Geophysical Data Interpretation/Follow up 10 01-Oct-07 12-Oct-07

A1210 Media Sampling (DPT, surface soil, 
sediment,GW)

71 24-Sep-07* 04-Jan-08

A1235 Soil Gas/Indoor Air Sampling 15 01-Nov-07 21-Nov-07
A1240 Data Tracking and Laboratory Corrdination 71 24-Sep-07 04-Jan-08

A1250 Receipt of Laboratory Data 83 24-Oct-07 21-Feb-08
A1260 Data Compilation for Stakeholder Presentation 15 22-Feb-08 13-Mar-08

A1270 Stakeholder Presentation of Sampling Results 1 13-Mar-08 13-Mar-08

A1280 Drafting Site Investigation Report 28 14-Mar-08 22-Apr-08
A1290 Army Comment to Site Investigation Report 13 23-Apr-08 09-May-08

A1293 Army RTCs, report revision and submission to 
NJDEP

15 12-May-08 02-Jun-08

A1295 NJDEP Review 20 03-Jun-08 30-Jun-08
A1300 Final Site Investigation Report 15 01-Jul-08 22-Jul-08

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
2007 2008

Submit Final Phase II ECP Work Plan

Geophysical Survey

Geophysical Data Interpretation/Follow up

Media Sampling (DPT, surface soil, sediment,GW)

Soil Gas/Indoor Air Sampling
Data Tracking and Laboratory Corrdination

Receipt of Laboratory Data
Data Compilation for Stakeholder Presentation

Stakeholder Presentation of Sampling Results

Drafting Site Investigation Report
Army Comment to Site Investigation Report

Army RTCs, report revision and submi

NJDEP Review
Final Site Investigatio

DO 17 BRAC Phase II Ft Monmouth FIGURE 1 26-Sep-07 15:36

Actual Work
Remaining Work

Critical Remaining Work
Milestone

Summary Page 1 of 1 TASK filters: Actual finish not complete, Ft Monmouth.

(c) Primavera Systems, Inc.



2 Areas where only release or disposal of
petroleum products has occurred.
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7 Areas that are not evaluated or require
additional evaluation.
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7 Areas that are not evaluated or require
additional evaluation.
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7 Areas that are not evaluated or require
additional evaluation.
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PS - Petroleum Storage
PR - Petroleum Release
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2 Areas where only release or disposal of
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7 Areas that are not evaluated or require
additional evaluation.
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Base Realignment and Closure 2005
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7 Areas that are not evaluated or require
additional evaluation.

ECP PARCEL CATEGORY DEFINITIONS

BRAC PARCEL LABEL DEFINITIONS
8(2)PS

CONTAMINATION
DESCRIPTION

HS - Hazardous Substance Storage
HR - Hazardous Substance Release
PS - Petroleum Storage
PR - Petroleum Release
(P) - Possible Release or Disposal 

CATEGORY NUMBER

PARCEL NUMBER

LEGEND
Proposed Surface Soil Sample Location - Samples 
to be collected at 0-6" BGS.
Proposed Sediment Sample Location - Samples to be 
collected from the 0-1 Ft BGS and 1-2 Ft BGS intervals.
The deeper sample intervals may be adjusted based on
sediment thickness.
Monitoring Well
Current AST Location
Current UST Location
Former UST Location
Road Centerline
Water Body
Building
Installation Boundary
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FIGURE 3-8
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Parcel Boundary
7 Areas that are not evaluated or require

additional evaluation.

ECP PARCEL CATEGORY DEFINITIONS

BRAC PARCEL LABEL DEFINITIONS
8(2)PS

CONTAMINATION
DESCRIPTION

HS - Hazardous Substance Storage
HR - Hazardous Substance Release
PS - Petroleum Storage
PR - Petroleum Release
(P) - Possible Release or Disposal 

CATEGORY NUMBER

PARCEL NUMBER

LEGEND
Proposed Sediment Sample Location - Samples to be 
collected from the 0-1 Ft BGS and 1-2 Ft BGS depth
intervals.  The deeper sample interval may be
adjusted based on sediment thickness.
Proposed Indoor Air Sample Location
Proposed Soil-Gas Sample Location
Monitoring Well
Current AST Location
Current UST Location
Former UST Location
Road Centerline
General Groundwater Flow Direction
Building
Water Body
Installation Boundary
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ECP PARCEL 43
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FIGURE 3-9

Base Realignment and Closure 2005
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Note:  Exact location of ambient air location will
be selected at the time of sampling.



7 Areas that are not evaluated or require
additional evaluation.

ECP PARCEL CATEGORY DEFINITIONS

BRAC PARCEL LABEL DEFINITIONS

8(2)PS

CONTAMINATION
DESCRIPTION

HS - Hazardous Substance Storage
HR - Hazardous Substance Release
PS - Petroleum Storage
PR - Petroleum Release
(P) - Possible Release or Disposal 

CATEGORY NUMBER
PARCEL NUMBER

LEGEND
Proposed Geoprobe Soil Sample Location - Samples 
to be collected at 0-6" BGS and the 6-inch
interval directly above the water table.
Proposed Geoprobe Soil Sample Location as Described
Above, Plus Geoprobe Groundwater sampling.
Proposed Surface Soil Sample Location - Samples 
to be collected at 0-6" BGS.
Proposed Sediment Sample Location - Samples to be 
collected from the 0-1 Ft BGS and 1-2 Ft BGS depth
intervals.  The deeper sample interval may be
adjusted based on sediment thickness.
Proposed Groundwater Sample Location at
Existing Monitoring Well
Monitoring Well
Current AST Location
Current UST Location
Former UST Location
Road Centerline
General Groundwater Flow Direction
Water Body
Building
Installation Boundary
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FIGURE 3-10

Base Realignment and Closure 2005
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2 Areas where only release or disposal of
petroleum products has occurred.

ECP PARCEL CATEGORY DEFINITIONS

BRAC PARCEL LABEL DEFINITIONS

8(2)PS

CONTAMINATION
DESCRIPTION

HS - Hazardous Substance Storage
HR - Hazardous Substance Release
PS - Petroleum Storage
PR - Petroleum Release
(P) - Possible Release or Disposal 

CATEGORY NUMBER
PARCEL NUMBER

LEGEND
Proposed Indoor Air Sample Location
Proposed Soil-Gas Sample Location
Monitoring Well
Current AST Location
Current UST Location
Former UST Location
Road Centerline
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FIGURE 3-11

Base Realignment and Closure 2005
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ECP PARCEL CATEGORY DEFINITIONS

Note:
Groundwater will be sampled from geoprobe locations
along the downgradient perimeter of the 600 area 
grid.  Locations to be selected following verification
of groundwater flow direction.

BRAC PARCEL LABEL DEFINITIONS

8(2)PS

CONTAMINATION
DESCRIPTION

HS - Hazardous Substance Storage
HR - Hazardous Substance Release
PS - Petroleum Storage
PR - Petroleum Release
(P) - Possible Release or Disposal 

CATEGORY NUMBER
PARCEL NUMBER

LEGEND
Proposed Geoprobe Soil Sample Location - Samples 
to be collected at 0-6" BGS and the 6-inch
interval directly above the water table.
Proposed Geoprobe Soil Sample Location as Described
Above, Plus Geoprobe Groundwater sampling.
Monitoring Well
Current AST Location
Current UST Location
Former UST Location

Road Centerline
Proposed Sampling Grid
General Groundwater Flow Direction
Geophysical Investigation Area -
Electromagnetic (EM) and Ground
Penetrating Radar (GPR)
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Water Body
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2 Areas where only release or disposal of
petroleum products has occurred.



2 Areas where only release or disposal of
petroleum products has occurred.

ECP PARCEL CATEGORY DEFINITIONS

BRAC PARCEL LABEL DEFINITIONS
8(2)PS

CONTAMINATION
DESCRIPTION

HS - Hazardous Substance Storage
HR - Hazardous Substance Release
PS - Petroleum Storage
PR - Petroleum Release
(P) - Possible Release or Disposal 

CATEGORY NUMBER

PARCEL NUMBER

LEGEND
Proposed Soil-Gas Sample Location
Monitoring Well
Current AST Location
Current UST Location
Former UST Location
Road Centerline
General Groundwater Flow Direction
Building
Installation Boundary
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FIGURE 3-13

Base Realignment and Closure 2005
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7 Areas that are not evaluated or require
additional evaluation.

ECP PARCEL CATEGORY DEFINITIONS

BRAC PARCEL LABEL DEFINITIONS
8(2)PS

CONTAMINATION
DESCRIPTION

HS - Hazardous Substance Storage
HR - Hazardous Substance Release
PS - Petroleum Storage
PR - Petroleum Release
(P) - Possible Release or Disposal 

CATEGORY NUMBER

PARCEL NUMBER

LEGEND
Proposed Geoprobe Soil Sample Location - Samples 
to be collected at 0-6" BGS and the 6-inch
interval directly above the water table.
Proposed Geoprobe Soil Sample Location as Described
Above, Plus Geoprobe Groundwater sampling.
Monitoring Well
Current AST Location
Current UST Location
Former UST Location
Proposed Sampling Grid
Road Centerline
General Groundwater Flow Direction
Building
Water Body
Installation Boundary
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FIGURE 3-14

Base Realignment and Closure 2005
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7 Areas that are not evaluated or require
additional evaluation.

ECP PARCEL CATEGORY DEFINITIONS

BRAC PARCEL LABEL DEFINITIONS
8(2)PS

CONTAMINATION
DESCRIPTION

HS - Hazardous Substance Storage
HR - Hazardous Substance Release
PS - Petroleum Storage
PR - Petroleum Release
(P) - Possible Release or Disposal 

CATEGORY NUMBER

PARCEL NUMBER

LEGEND
Proposed Surface Soil Sample Location - Samples 
to be collected at 0-6" BGS.
Proposed Sediment Sample Location - Samples to be 
collected from the 0-1 Ft BGS and 1-2 Ft BGS intervals.
The deeper sample intervals may be adjusted based on
sediment thickness.
Monitoring Well
Current AST Location
Current UST Location
Former UST Location
General Groundwater Flow Direction
Road Centerline
Building
Water Body
Installation Boundary
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FIGURE 3-15

Base Realignment and Closure 2005
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7 Areas that are not evaluated or require
additional evaluation.

ECP PARCEL CATEGORY DEFINITIONS

BRAC PARCEL LABEL DEFINITIONS
8(2)PS

CONTAMINATION
DESCRIPTION

HS - Hazardous Substance Storage
HR - Hazardous Substance Release
PS - Petroleum Storage
PR - Petroleum Release
(P) - Possible Release or Disposal 

CATEGORY NUMBER

PARCEL NUMBER

LEGEND
Proposed Geoprobe Soil Sample Location - Samples 
to be collected at 0-6" BGS and the 6-inch
interval directly above the water table.
Proposed Geoprobe Soil Sample Location as Described
Above, Plus Geoprobe Groundwater sampling.
Proposed Sediment Sample Location - Samples to be 
collected from the 0-1 Ft BGS and 1-2 Ft BGS intervals.
The deeper sample intervals may be adjusted based on
sediment thickness.
Monitoring Well
Current AST Location
Current UST Location
Former UST Location
General Groundwater Flow Direction
Road Centerline
Building
Water Body
Installation Boundary
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FIGURE 3-16

Base Realignment and Closure 2005
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ECP PARCEL CATEGORY DEFINITIONS

BRAC PARCEL LABEL DEFINITIONS
8(2)PS

CONTAMINATION
DESCRIPTION

HS - Hazardous Substance Storage
HR - Hazardous Substance Release
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Notes:
1)  No Category 6 parcels were identified.  Category 6 is defined as 
"areas where release, disposal, and/or migration of hazardous substances 
has occurred, but required actions have not been implemented."
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1.0 INTRODUCTION 

1.1 OBJECTIVE 

The objective of this plan is to provide a mechanism for establishing safe working conditions at 
the site.  The safety organization, procedures, and protective equipment have been established 
based upon an analysis of potential hazards.  Specific hazard control methodologies have been 
evaluated and selected to minimize the potential of accident or injury. 

1.2 POLICY STATEMENT 

The policy of Shaw Environmental, Inc. (Shaw) is to provide a safe and healthful work 
environment for all employees.  Shaw considers no phase of operations or administration to be of 
greater importance than injury and illness prevention.  Safety takes precedence over expediency 
and shortcuts.  At Shaw, it is believed all accidents and injuries are preventable.  Shaw will take 
every reasonable step to reduce the possibility of injury, illness, or accident. 
 
This Site-Specific Health and Safety Plan (SSHSP) prescribes the procedures that must be 
followed during referenced site activities.  Operational changes that could affect the health and 
safety of personnel or the community will not be made without the prior approval of the Project 
Manager (PM) and the Health and Safety Manager (HSM). 
 
The provisions of this plan are mandatory for all personnel and subcontractors assigned to the 
project.  All visitors to the work site must abide by the requirements of the plan. 

1.3 REFERENCES 

This SSHSP complies with applicable Occupational Safety and Health Administration (OSHA), 
U.S. Environmental Protection Agency (EPA), and Shaw Health and Safety policies and 
procedures.  This plan follows the guidelines established in the following: 

• Standard Operating Safety Guides, EPA (Publication 9285.1-03, June 1992). 

• Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities, 
National Institute for Occupational Safety and Health (NIOSH), OSHA, U.S. Coast 
Guard, EPA (86-116, November 1985). 

• Title 29 of the Code of Federal Regulations (CFR), Part 1910. 

• Title 29 CFR, Part 1926. 

• U.S. Army Corps of Engineers (USACE) Safety and Heath Requirements Manual EM 
385-1-1 (current). 

• USACE Safety and Heath Requirements for Hazardous, Toxic, and Reactive Waste 
Activities, ER 385-1-2 (2003). 

• Shaw Health and Safety Procedures HS001 through HS999 (current). 
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1.4 DISCLAIMER 

The enclosed SSHSP has been designed for the methods presently contemplated by Shaw for 
execution of the proposed work.  Therefore, the SSHSP may not be appropriate if the work is not 
performed by or using the methods presently contemplated by Shaw, or if the scope of work is 
modified.  Each company or contractor is responsible for the safety and health of their personnel, 
for their actions, and for the work they perform.  It is highly recommended that each company or 
contractor working at the Fort Monmouth (FTMM) Phase II Environmental Condition of 
Property (ECP) site perform their work under the guidance of their internal health and safety 
professionals. 
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2.0 SITE HISTORY/SCOPE OF WORK 

2.1 BACKGROUND 

The work outlined in this SSHSP pertains to the conduct of the FTMM Site Investigation (SI) in 
the identified areas of concern in the corresponding scope of work listed below.  Figure 2-1 
depicts the location of FTMM.  The purpose of the SI is to move forward with the Phase II ECP 
recommendations developed as part of the Phase I ECP, to determine whether hazardous 
substances, petroleum products, or radiological substances have been disposed or released on the 
property, and to obtain defensible evidence that confirms that releases have or have not occurred.  
In addition, the goal of the Phase II ECP is to further assess the level of environmental liability 
of the area of concern.  
 
As part of the overall Phase II ECP, this SSHSP will also address a radioactive survey.  The 
Radiation Protection Plan is included in Appendix L of this SSHSP.   
 
An example of some radioactive items used and stored at Army Installations are listed below.  
The Army Technical Bulletin 43-0116 contains a listing of radioactive items that may be used 
and stored at Army installations. 
 
Often radioactive items were designed and developed specifically for military use and to 
accomplish specific assigned missions.  As such, most radioactive commodities were subjected 
to use and environmental test factors during their development to establish and prove the military 
usefulness and safety of the items.  For instance, drop, shock, vibration, temperature extreme, 
altitude, and accelerated weathering tests such as those established in 10 CFR, Part 32.101 were 
included as part of the testing plan. 
 
Some radioactive items used in the Army are: 

NOMENCLATURE                    ISOTOPE         
M4 Front Sight Post Assembly             Hydrogen-3 (H-3) (tritium)  

Radioluminous Fire Control Device        H-3              

Compasses                                H-3              

M1 Muzzle Reference Sensor               H-3              

M1A1 Collimator, Infinity Aiming Ref     H-3              

L4A1 Quadrant Fire Control Device       H-3              

M58 and M59 Light Aiming Post           H-3              

Wrist Watches                            H-3              

Chemical Agent Monitor                   Nickel-63 (Ni-63)           

MX-7338 Radiac Check Source              Krypton-85 (Kr-85)            

UDM/2 Radiac Calibration Set             Strontium-90 (Sr-90)           
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NOMENCLATURE                    ISOTOPE         
M72 Light Antitank Weapon          Promethium-147 (Pm-147)       

M16A1 Front Sight Post Assembly          Pm-147           

Radium Dial/Compass/Check Source         Radium-226 (Ra-226)           

T-55 Aircraft Engine Components          Thorium-232 (Th-232)           

Night Vision Devices                     Th-232           

UDM/6 Radiac Calibration Set             Plutonium-239 (Pu-239)           

MC-1 Moisture Density Tester             Am-241/Cesium-137 (Cs-137)  

Chemical Agent Alarm                     Americium-241 (Am-241)          
 
Therefore, as part of the ECP and the complete determination of environmental conditions, the 
Radiation Survey and SI process will be used to address radiological issues. 

2.2 SCOPE OF WORK 

This SSHSP focuses on the SI including a radiological survey. 
 
The principal tasks to be conducted are listed below: 

• Mobilization and site preparation. 

• Radiological survey (covered in specific detail in Appendix L). 

• Soil gas sampling. 

• Indoor air sampling – Summa Canister. 

• Geophysical surveys. 

• Soil sampling. 

• Surface water/sediment sampling. 

• Monitoring well groundwater sampling. 

• Geoprobe soil and groundwater sampling. 

• Exploratory test pit excavation. 

• Site restoration/demobilization. 
 
All site activities have been analyzed for potential hazards for which control measures are 
provided in Appendix C, Activity Hazard Analyses (AHAs).   
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3.0 KEY PERSONNEL AND MANAGEMENT 

The PM, Site Supervisor/Site Safety Officer (SS/SSO), and HSM are responsible for formulating 
and enforcing health and safety requirements, and for implementing this SSHSP.  The following 
summarizes the health and safety responsibilities of the site management. 

3.1 PROJECT SAFETY RESPONSIBILITES 

The PM has the overall responsibility for the project and to assure that the requirements of the 
contract are attained in a manner consistent with the SSHSP requirements.  The PM will 
coordinate with the SS/SSO to assure that the work is completed in a manner consistent with the 
SSHSP.  The SS/SSO is responsible for field implementation of the SSHSP.  The SS/SSO will 
be the main contact in any on-site emergency situation and will insure off-site emergency 
agencies have been contacted prior to the start of work.  The PM, HSM, and SS/SSO are 
authorized to administer this SSHSP.  All site personnel are authorized to stop work when an 
imminent health or safety risk exists.  The PM and HSM are responsible for reviewing the 
SSHSP and ensuring that the SSHSP is complete and accurate.  Each employee is responsible for 
personal safety as well as the safety of others in the work area. 

3.2 KEY SAFETY PERSONNEL 

The following individuals share responsibility for health and safety at the site: 
 
 Project Manager Douglas L. Schicho 
  (973) 770-5306 (office) 
   (cellular) 
 
 Site Supervisor/Site Safety Officer Mark C. Magness 

 (973) 770-5302 (office) 
   (cellular) 
 
 Health and Safety Manager Winston (Doug) Russell 
  (865) 692-3584 (office) 
   (cellular) 
 
 Client Reps Timothy Peck, USACE Baltimore District 
 (410) 962-3416 (office) 
   (cellular) 
 
  Wanda Green, Fort Monmouth DPW 
  (732) 532-8341 (office) 

Redacted - Privacy Act

Redacted - Privacy Act

Redacted - Privacy Act

Redacted - Privacy Act
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4.0 ACTIVITY HAZARDS 

It is not anticipated that site personnel will be in direct contact with site contaminants.  The 
primary concern will be potential airborne exposure.  For discussions of activities and site 
locations that the SSHP addresses, see Sections 2.0 and 3.0 of the Work Plan, respectively. 

4.1 CHEMICAL HAZARDS 

Potential chemical hazards include those substances identified as contaminants of concern at 
each of the sites as well as materials and substances brought on-site and used during the project. 
 
Based on site history and previous investigations, the primary contaminants that may be 
encountered during this project include those in the contaminated soil, groundwater, soil gas, and 
sediment at FTMM.  The chemical compounds identified as contaminants of concern for FTMM 
are as follows: 
 
Groundwater – Volatile organic compounds (VOCs), primarily benzene and other fuel-related 
compounds; the chlorinated ethenes – tetrachloroethene (PCE), trichloroethene (TCE), and 
dichloroethene (DCE); vinyl chloride due to former use of solvents in electronics labs and 
vehicle maintenance areas; metals (primarily lead, mercury, silver); and cyanide. 
 
Soil and sediment – Total petroleum hydrocarbons, VOCs, polychlorinated biphenyls (PCBs), 
metals (primarily lead, copper, mercury, silver), cyanide, and semivolatile organic compounds. 
 
Soil gas and indoor air – VOCs. 
 
A brief summary of the contaminants of concern is provided in Table 4-1. 
 
The following general symptoms may indicate exposure to a hazardous chemical.  Personnel will 
be removed from the work site and provided immediate medical attention if the following 
symptoms occur: 

• Loss of appetite. 

• Weakness in wrists or ankles. 

• Dizziness or stupor. 

• Nausea, headaches, or cramps. 

• Irritation of the eyes, nose, or throat. 

• Chest pains and coughing. 

• Rashes or burns. 
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4.2 HAZARD COMMUNICATION 

The purpose of hazard communication (Employee Right-to-Know) is to ensure that the hazards 
of all chemicals located at this field project site are transmitted (communicated) according to 29 
CFR 1926.59 to all personnel and subcontractors.  Hazard communication will include: 
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Table 4-1 
Physical and Chemical Properties and Potential Health Hazards of Hazardous Materials 

 

Contaminant 
(Synonym) 

Exposure Limits 
(TWA unless 

noted otherwise) 
Physical 

Description 
Chemical & Physical  

Properties Incompatibilities Target Organs 
Symptoms of 

Exposure 
Benzene NIOSH REL: 

(carcinogen) 
• TWA 0.1 ppm 
• STEL 1 ppm 
 

OSHA PEL: 
• TWA 1 ppm 
• STEL 5 ppm 

Colorless to light-
yellow liquid with an 
aromatic odor. 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

176°F 
75  
0.07% 
12°F 
1.2% 
7.8% 
9.24 eV 

Strong oxidizers, many 
fluorides & perchlorates, 
nitric acid 

Eyes, skin, respiratory 
system, blood, central 
nervous system, bone 
marrow 

Irritation eyes, skin, 
nose, respiratory 
system; dizziness; 
headache, nausea, 
staggered gait; 
anorexia, lassitude 
(weakness, 
exhaustion); dermatitis; 
bone marrow 
depression; potential 
occupational 
carcinogen. 

Benzo[a]pyrene 

(properties are for 
coal tar pitch 
volatiles since 
properties are not 
listed for this 
specific compound) 

NIOSH REL: 
(carcinogen) 
• TWA 0.1 mg/m3 
 

OSHA PEL: 
• TWA 0.2 mg/m3 

Black or dark-brown 
amorphous residue 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Strong oxidizers Respiratory system, 
skin, bladder, kidneys 

Dermatitis, bronchitis, 
potential occupational 
carcinogen 

1,2-Dichloroethane NIOSH REL: 
• TWA 1 ppm        

(4 mg/m3) 
• STEL 2 ppm        

(8 mg/m3) 
 

OSHA PEL: 
• TWA 50 ppm 
• Ceiling 100 ppm 
• 200 ppm 5-minute 

maximum peak in 
any 3 hours  

Colorless liquid with 
a pleasant, 
chloroform-like 
odor. [Note: 
Decomposes slowly, 
becomes acidic & 
darkens in color.]. 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

182°F 
64 mmHg 
0.9% 
56°F 
6.2% 
16% 
11.05 eV 

Strong oxidizers & 
caustics; chemically-
active metals such as 
magnesium or aluminum 
powder, sodium & 
potassium; liquid 
ammonia [Note: 
Decomposes to VC & 
HCl above 1112°F.] 

Eyes, skin, kidneys, 
liver, central nervous 
system, cardiovascular 
system [in animals: 
forestomach, 
mammary gland & 
circulatory system 
cancer] 

Irritation eyes, corneal 
opacity; central 
nervous system 
depression; nausea, 
vomiting; dermatitis; 
liver, kidney, 
cardiovascular system 
damage; [potential 
occupational 
carcinogen] 



  

   

 
 
 

Table 4-1 (Continued) 
Physical and Chemical Properties and Potential Health Hazards of Hazardous Materials 
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Contaminant 
(Synonym) 

Exposure Limits 
(TWA unless 

noted otherwise) 
Physical 

Description 
Chemical & Physical  

Properties Incompatibilities Target Organs 
Symptoms of 

Exposure 
1,1-Dichloroethene NIOSH REL: 

(carcinogen) 
 
OSHA PEL: 
• None 

Colorless liquid or 
gas (above 89°F) 
with a mild, sweet, 
chloroform-like 
odor. 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

89°F 
500 mmHg 
0.04% 
-2°F 
6.5% 
15.5% 
10.00 eV 

Aluminum, sunlight, air, 
copper, heat [Note: 
Polymerization may 
occur if exposed to 
oxidizers, chlorosulfonic 
acid, nitric acid, or 
oleum. Inhibitors such as 
the monomethyl ether of 
hydroquinone are added 
to prevent 
polymerization.] 

Eyes, skin, respiratory 
system, central 
nervous system, liver, 
kidneys [in animals: 
liver & kidney tumors] 

Irritation eyes, skin, 
throat; dizziness, 
headache, nausea, 
dyspnea (breathing 
difficulty); liver, 
kidney disturbance; 
pneumonitis; [potential 
occupational 
carcinogen] 

Carbon 
Tetrachloride 

NIOSH REL: 
(carcinogen) 
• STEL 2 ppm   

(12.6 mg/m3) 
[60 minute] 

 
OSHA PEL: 
• TWA 10 ppm 
• Ceiling 25 ppm 
• 200 ppm 5-minute 

maximum peak in 
any 4 hours 

Colorless liquid with 
a characteristic 
ether-like odor. 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

170°F 
91 mmHg 
0.05% 
NA 
NA 
NA 
11.47 eV 

Chemically-active 
metals such as sodium, 
potassium & 
magnesium; fluorine; 
aluminum [Note: Forms 
highly toxic phosgene 
gas when exposed to 
flames or welding arcs.] 

Central nervous 
system, eyes, lungs, 
liver, kidneys, skin 

Irritation eyes, skin; 
central nervous system 
depression; nausea, 
vomiting; liver, kidney 
injury; drowsiness, 
dizziness, 
incoordination; 
potential occupational 
carcinogen. 

1,2-DCE 
(properties are for 
1,2-DCE since the 
properties are not 
listed for the 
isomers) 

NIOSH REL: 
• TWA 200 ppm 

(790 mg/m3) 
 
OSHA PEL 
• TWA 200 ppm 

(790 mg/m3) 

Colorless liquid 
(usually a mixture of 
the cis and trans 
isomers) with a 
slightly acrid, 
chloroform-like 
odor. 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

118-140°F 
182 mmHg 
0.4% 
36-39°F 
5.6% 
12.8% 
9.65 eV 

Strong oxidizers, strong 
alkalis, potassium 
hydroxide, copper. 

Eyes, respiratory 
system, central 
nervous system. 

Irritation to eyes, 
respiratory system; 
central nervous system 
depressant. 



  

   

 
 
 

Table 4-1 (Continued) 
Physical and Chemical Properties and Potential Health Hazards of Hazardous Materials 
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Contaminant 
(Synonym) 

Exposure Limits 
(TWA unless 

noted otherwise) 
Physical 

Description 
Chemical & Physical  

Properties Incompatibilities Target Organs 
Symptoms of 

Exposure 
Copper 
(properties are for 
dusts and mists – 
does not apply to 
copper fumes) 

NIOSH REL: 
• TWA 1 mg/m3 

 
OSHA PEL 
• TWA 1 mg/m3 

A reddish, lustrous, 
malleable, odorless 
solid 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

4703°F 
0 mmHg 
insoluble 
NA 
NA 
NA 
NA 

Oxidizers, alkalis, 
sodium azide, acetylene 

Eyes, respiratory 
system, skin, liver, 
kidneys, increased risk 
with Wilson’s disease 

Irritation of the nasal 
mucus membrane, 
pharynx; nasal 
perforation; eye 
irritation; metallic 
taste; dermatitis  
 

Lead NIOSH REL: 
• TWA 0.050 mg/m3 

 
OSHA PEL 
• TWA 0.050 

mg/m3 

A heavy, ductile, 
soft, gray solid. 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

3164°F 
0 mmHg 
insoluble 
NA 
NA 
NA 
NA 

Strong oxidizers, 
hydrogen peroxide, 
acids 

Eyes, gastrointestinal 
tract, central nervous 
system, kidneys, 
blood, gingival tissue 

Lassitude (weakness, 
exhaustion), insomnia; 
facial pallor; anorexia, 
weight loss, 
malnutrition; 
constipation, 
abdominal pain, colic; 
anemia; gingival lead 
line; tremor; paralysis 
wrist, ankles; 
encephalopathy; 
kidney disease; 
irritation eyes; 
hypotension 

Mercury NIOSH REL: 
• TWA 0.01 mg/m3 
• STEL 0.03 mg/m3 

 
OSHA PEL 
• TWA 0.01 mg/m3 
• Ceiling 0.04 

mg/m3 

Silver-white, heavy, 
odorless liquid 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

674°F 
0.0012 mmHg 
insoluble 
NA 
NA 
NA 
? 

Acetylene, ammonia, 
chlorine dioxide, azides, 
calcium (amalgam 
formation), sodium 
carbide, lithium, 
rubidium, copper 

Skin, respiratory 
system, central 
nervous system, 
kidneys, eyes 

Cough, chest pain, 
dyspnea, bronchitis, 
pneumonitis; tremor, 
insomnia; irritability, 
indecision; headache, 
fatigue, weakness; 
stomatitis, salivation; 
gastrointestinal 
disturbance, anorexia, 
weight loss; 
proteinuria; irritation 
of the eyes, skin 
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Physical and Chemical Properties and Potential Health Hazards of Hazardous Materials 

 

 
4-6 

Contaminant 
(Synonym) 

Exposure Limits 
(TWA unless 

noted otherwise) 
Physical 

Description 
Chemical & Physical  

Properties Incompatibilities Target Organs 
Symptoms of 

Exposure 
Silver 
(metal dust and 
soluble compounds 
as Ag) 

NIOSH REL: 
• TWA 0.01 mg/m3 

 
OSHA PEL 
• TWA 0.01 mg/m3 

White, lustrous solid BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

3632°F 
0 mmHg 
insoluble 
NA 
NA 
NA 
NA 

Acetylene, ammonia, 
hydrogen peroxide, 
bromoazide, chlorine 
trifluoride, 
ethyleneimine, oxalic 
acid, tartaric acid 

Nasal septum, skin, 
eyes 

Blue-gray eyes, nasal 
septum, throat, skin; 
skin irritation, 
ulceration; 
gastrointestinal 
disturbance 

Cyanide NIOSH REL: 
• Ceiling 5 mg/m3 

(4.7 ppm) 
[10 minute] 

 
OSHA PEL 
• TWA5 mg/m3 
 

Note: Exposure 
limits apply to other 
cyanides (as CN) 
except hydrogen 
cyanide 

White granular or 
crystalline solids 
with a faint almond-
like odor (KCN, 
NaCN) 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

2957°F 
0/0 mmHg 
72/58% (77°F) 
NA/NA 
NA/NA 
NA/NA 
NA/NA 

Strong oxidizers, such as 
acids, acid salts, 
chlorates and nitrates 

Cardiovascular 
system, central 
nervous system, liver, 
kidneys, skin  

Asphyxiation and 
death can occur; 
weakness, headache, 
confusion; nausea, 
vomiting; increased 
respiratory rate; slow 
gasping respiration, 
irritation of eyes, skin  

PCB NIOSH REL: 
(carcinogen) 
• TWA 0.001 mg/m3 

 
OSHA PEL  
(Aroclor 1254) 
• TWA 0.5 mg/m3 

(skin) 

Colorless to pale-
yellow, viscous 
liquid or solid 
(below 50°F) with a 
mild, hydrocarbon 
odor. 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

689-734°F 
0.00006 
mmHg 
insoluble 
NA 
NA 
NA 
NA 

Strong oxidizers Skin, eyes, liver, 
reproductive system 
[in animals: tumors of 
the pituitary gland & 
liver, leukemia] 

Irritation eyes, 
chloracne; liver 
damage; reproductive 
effects; [potential 
occupational 
carcinogen] 
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Physical and Chemical Properties and Potential Health Hazards of Hazardous Materials 
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Contaminant 
(Synonym) 

Exposure Limits 
(TWA unless 

noted otherwise) 
Physical 

Description 
Chemical & Physical  

Properties Incompatibilities Target Organs 
Symptoms of 

Exposure 
PCE NIOSH REL: 

(carcinogen) 
Minimize workplace 
exposure 
concentrations 
 
OSHA PEL  
• TWA 100 ppm 
• Ceiling 200 ppm 
• 300 ppm 5-minute 

maximum peak in 
any 3-hours 

Colorless liquid with 
a mild, chloroform-
like odor. 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

250°F 
14 mmHg 
0.02% 
NA 
NA 
NA 
9.32 eV 

Strong oxidizers; 
chemically-active metals 
such as lithium, 
beryllium & barium; 
caustic soda; sodium 
hydroxide; potash 

Eyes, skin, respiratory 
system, liver, kidneys, 
central nervous system 

Irritation eyes, skin, 
nose, throat, 
respiratory system; 
nausea; flush face, 
neck; dizziness, 
incoordination; 
headache, drowsiness; 
skin erythema (skin 
redness); liver damage; 
[potential occupational 
carcinogen] 

TCE NIOSH REL: 
(carcinogen) 
• 2 ppm (as a 60-

minute ceiling) for 
use as anesthetic 
agent 

• 25 ppm (10-hour 
TWA) for all other 
exposures 

 
OSHA PEL  
• TWA 100 ppm 
• Ceiling 200 ppm 

300 ppm 5-minute 
maximum peak in any 
2-hours 

Colorless liquid 
(unless dyed blue) 
with a chloroform-
like odor. 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

189  
58 mmHg 
0.1% 
Unknown 
(77°F): 8% 
(77°F): 10.5% 
9.45 eV 

Strong caustics & 
alkalis; chemically-
active metals (such as 
barium, lithium, sodium, 
magnesium, titanium & 
beryllium)  

Eyes, skin, respiratory 
system, heart, liver, 
kidneys, central 
nervous system 

Irritation eyes, skin; 
headache, visual 
disturbance, lassitude 
(weakness, 
exhaustion), dizziness, 
tremor, drowsiness, 
nausea, vomiting; 
dermatitis; cardiac 
arrhythmias, 
paresthesia; liver 
injury; potential 
occupational 
carcinogen. 
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Contaminant 
(Synonym) 

Exposure Limits 
(TWA unless 

noted otherwise) 
Physical 

Description 
Chemical & Physical  

Properties Incompatibilities Target Organs 
Symptoms of 

Exposure 
VC NIOSH REL: 

(carcinogen) 
 
OSH PEL: 
• TWA 1 ppm 
• Ceiling 5 ppm [15-

minute] 

Colorless gas or 
liquid (below 7°F) 
with a pleasant odor 
at high 
concentrations. 

BP: 
VP: 
Sol: 
FP: 
LEL: 
UEL: 
IP: 

7°F 
3.3 
atmospheres 
At 77°F: 0/1% 
NA 
3.6% 
33.0% 
9.99eV 

Copper, oxidizers, 
aluminum, peroxides, 
iron, steel (Polymerizes 
in air, sunlight, or heat 
unless stabilized by 
inhibitors such as 
phenol.  Attacks iron 
and steel in presence of 
moisture). 

Liver, central nervous 
system, blood, 
repertory system, 
lymphatic system 
(liver cancer). 

Weak; abdominal pain, 
gastrointestinal 
bleeding; enlarged 
liver; pallor or cyanosis 
of extremities; liquid: 
frostbite; it is a 
carcinogen. 

 
Notes: 
BP – Boiling Point mmHg – millimeters of mercury OSHA – Occupational Safety and Health Administration 
˚C – Centigrade NA – Not Applicable  PEL – Permissible Exposure Limit 
eV – Electrovolt % –  Percent   REL – Recommended Exposure Limits 
°F – Degrees Fahrenheit Sol – Solubility   STEL – Short-Term Exposure Limit (15-minute)  
FP – Flash Point UEL – Upper Explosive Limit TWA – Time Weighted Average (10-hour day, 40-hour 
IP – Ionization Potential VP – Vapor Pressure    work week) 
KOH – potassium chloride 
LEL – Lower Explosive Limit 
 
Reference:  National Institute for Occupational Safety and Health (NIOSH) Pocket Guide to Chemical Hazards, U.S. Department of Health and Human Services, June 1997. 
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4.2.1 Container Labeling 

Shaw personnel will ensure that all containers are labeled according to contents.  These drums 
and containers will include those from manufacturers and those produced on site by operations, 
such as gasoline and diesel safety cans.  All incoming and outgoing labels shall be checked for 
identity, hazard warning, and name and address of responsible party. 

4.2.2 Material Safety Data Sheets 

There will be a Material Safety Data Sheet (MSDS) located on site for all site contaminants and 
each hazardous chemical known to be used on site.  MSDSs are located in Appendix A of the 
SSHSP. 

4.2.3 Employee Information and Training 

Training employees on chemical hazards is accomplished through an ongoing corporate training 
program.  All site employees shall maintain their HAZWOPER training, in accordance with 29 
CFR 1910.120.  Additionally, chemical hazards are communicated to employees through daily 
safety meetings held at Shaw field projects and by an initial site orientation program. 
 
At a minimum, Shaw and related subcontractor employees will be instructed on the following: 

• An in-depth review of the soil and surface contaminants of concern identified and listed 
in Section 4.1. 

• OSHA-regulated chemicals and their hazards in the work area. 

• How to prevent exposure to these hazardous chemicals. 

• What the company has done to prevent workers’ exposure to these chemicals. 

• Procedures to follow if they are exposed to these chemicals. 

• How to read and interpret labels and MSDSs for hazardous substances found on site. 

• Emergency spill procedures. 

• Proper storage and labeling. 
 
Before any new hazardous chemical is introduced on site, each Shaw and related subcontractor 
employee will be given information in the same manner as during the safety class.  The SS/SSO 
will be responsible for seeing that the MSDS on the new chemical is available for review by on 
site personnel.  The information pertinent to the chemical hazards will be communicated to 
project personnel. 
 
Morning safety meetings will be held and the hazardous materials used on site will be discussed.  
Attendance is mandatory for all on-site employees. 
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4.3 PHYSICAL HAZARDS 

To minimize physical hazards, Shaw has developed standard safety protocols that will be 
followed at all times.  AHAs, located in Appendix C, have been developed for each principal 
activity and identify all major hazards to which employees may be exposed. 
 
The SS/SSO will observe the general work practices of each crewmember and equipment 
operator, and enforce safe procedures.  The crew leaders and SS/SSO will inspect the work areas.  
All hazards will be corrected in a timely manner.  A variety of physical hazards may be 
encountered during work activities at this site.  Hard hats, safety glasses and steel-toe safety 
boots are required in all areas of the site.  Site-specific hazards and all necessary precautions will 
be discussed at the daily safety meetings.  Failure to follow safety protocols will result in 
removal of an employee from the site and appropriate disciplinary actions. 

4.4 ENVIRONMENTAL HAZARDS 

Environmental factors such as weather, wild animals, insects, and irritant plants may pose a 
hazard when performing outdoor tasks.  The SS/SSO will take necessary actions to alleviate 
these hazards should they arise. 

4.4.1 Heat Stress 

The combination of warm ambient temperature and protective clothing increases the potential for 
heat stress.  Heat stress disorders include: 

• Heat rash. 
• Heat cramps. 
• Heat exhaustion. 
• Heat stroke. 

 
Heat stress prevention is outlined in Shaw Health and Safety procedure HS400, Working in Hot 
Environments.  This information will be reviewed during safety meetings.  Workers are 
encouraged to increase consumption of water and electrolyte-containing beverages (e.g., 
Gatorade®).  Heat stress can be prevented by assuring an adequate work/rest schedule.  
Guidelines are presented below and will be used in conjunction with HS400. 
 
In addition, workers are encouraged to take rests and report symptoms whenever they feel any 
adverse effects that may be heat-related.  The frequency of breaks may need to be increased 
based on worker recommendation to the SS/SSO.  Heat stress can be prevented by assuring an 
adequate work/rest schedule and adequate fluid consumption.  A guide for work/rest schedules 
for various protection levels are given below in Table 4-2.  The number of hours before a 
work/rest period is based on experience with similar work.  The time periods should be 
considered maximum.  It must also be remembered that individual physical variability’s and 
differences in physical work activities may require revisions to site plans.  This table should be 
used as a guide.  Professional judgment of the SS/SSO is necessary to assure a fully protective 
plan to prevent heat stress disorders.   
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Table 4-2 
Guidelines for Work-Rest Periods 

Protection Level 
Number of Hours Before Rest Period 

 
Temperature Level D Level C Level B Level A 

90+ F* 2.0 1.5 1.0 0.5 
87.5 F 2.5 2.0 1.5 1.0 
82.5 F 3.0 2.5 2.0 1.5 
77.5 F 3.5 3.0 2.5 1.5 
72.5 4.0 3.5 2.5 1.5 

 
*Work above 100°F will be reviewed with the Project HSM to determine specific requirements. 
 
Alternately, the work/rest schedule can be calculated based on heat stress monitoring results.  
Each individual will count his/her radial (wrist) pulse as early as possible during each rest period.  
If the heart rate exceeds 75 percent of their calculated maximum heart rate (MHR = 200 – age) at 
the beginning of the rest period, then the work cycle will be decreased by one-third.  The rest 
period will remain the same.  An individual is not permitted to return to work until his/her 
sustained heart rate is below 75 percent of their calculated maximum heart rate. 
 
Body temperature, measured orally or through the ear canal, may also be monitored to assess 
heat stress.  Workers should not be permitted to continue work when their body temperature 
exceeds 100.4°F (degrees Fahrenheit) or 38°C (degrees Celsius).  Monitoring should be 
conducted at the beginning of each break period as noted above. 
 
Monitoring for heat stress will begin when the ambient temperature reaches or exceeds 70°F 
when wearing chemical protective clothing (Levels C, B, A), or 80°F for site activities 
performed with no chemical protective clothing (Level D).  Monitoring will include pulse rate, 
weight loss, oral or ear canal temperature, signs and symptoms of heat stress and fluid intake. 

4.4.2 Noise 

Hearing protection is required for workers operating or working near heavy equipment, where 
the noise level is greater than 85 A-weighted decibel (dBA) (Time-Weighted Average [TWA]) 
as well as personnel working around heavy equipment.  The SS/SSO will determine the need and 
appropriate testing procedures (i.e., sound level meter and/or dosimeter) for noise measurement 
in accordance with Shaw Health and Safety Procedure HS402 Hearing Conservation Program. 
 
Noise monitoring should be conducted during the beginning of each activity, as well as any time 
modifications lead to increased noise levels (e.g., adding additional equipment).  A sound level 
meter will be used to measure noise levels at selected locations in the work area and on the site 
perimeter when treatment equipment is operating normally.  When used, noise-monitoring 
equipment must be calibrated before and after each shift.   
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If continuous noise levels are found to exceed 85 dBA at any location within the work area, 
warning signs will be posted.  Workers and visitors will be notified that hearing protection is 
required.  Appropriate hearing protection (e.g., ear plugs) will be worn whenever personnel are 
working or visitors are present in that location.  A supply of earplugs will be maintained on site. 
 
Action levels in the following table will trigger the use of appropriate hearing protection (plugs 
or muffs).  Hearing protection must be able to attenuate noise below 90 dBA (8-hour TWA).  
Each hearing protection or device has a Noise Reduction Rating (NRR) assigned by the EPA.  
The calculation for a hearing protection device’s effectiveness is:  noise reading dBA – (NRR – 
7dB) < 90 dBA. 
 

4.4.3 Biological Hazards 

4.4.3.1 Poison Ivy (Rhus Radicans) 

Poison Ivy may be found at the site.  It is highly recommended that all personnel entering into an 
area with poison ivy wear a minimum of a Tyvek® coverall, to avoid skin contact. 
 
The majority of skin reactions following contact with offending plants are allergic in nature and 
characterized by: 

• General symptoms of headache and fever. 
• Itching. 
• Redness. 
• A rash. 

 
Some of the most common and most severe allergic reactions result from contact with plants of 
the poison ivy group, including poison oak and poison sumac.  Such plants produce severe rash 
characterized by redness, blisters, swelling, and intense burning and itching.  The victim may 
develop a high fever and feel very ill.  Ordinarily, the rash begins within a few hours after 
exposure, but may be delayed 24-48 hours. 
 
A barrier cream (e.g., IvyBlock, Stockhousen, Inc., 1-800-334-0242) should be applied to the 
exposed skin before entering and working in areas with possible poisonous plants. 
 

Instrument Measurement Action 

>80 dBA → 85 dBA Hearing protection recommended.  Limit 
work duration to 8-hour shifts. 

>85 dBA → 90 dBA Hearing protection required.  Limit work 
duration to 8-hour shifts. 

>90 dBA → 115 dBA Hearing protection required.  Investigate 
use of engineering controls.  Limit work 
duration to 8 hour shifts. 

Type I or Type II Sound Level 
Meter or dosimeter 

>115 dBA Stop work.  Consult Project HSM. 
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Distinguishing Features of Poison Ivy Group Plants.  The most distinctive features of poison 
ivy and poison oak are their leaves, which are composed of three leaflets each (see Figure 4-1).  
Both plants have greenish-white flowers and berries that grow in clusters. 

 
Figure 4-1. Poisonous Plants 
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First Aid 

• Remove contaminated clothing; wash all exposed areas thoroughly with soap and water, 
followed by rubbing alcohol.  A one percent hydrocortisone cream (over-the-counter) 
will aid in healing and reducing itch. 

• Apply calamine or other soothing lotion if rash is mild. 

• Seek medical advice if a severe reaction occurs, or if there is a known history of previous 
sensitivity. 

 
Contaminated Clothing.  The irritating substances emitted by poison ivy group plants will 
remain on clothing for prolonged periods of time (up to weeks or months) if not washed 
thoroughly.  It may be necessary to wash contaminated clothing separately and more than once 
before reusing. 
 
4.4.3.2 Ticks 

Heavily vegetated areas of a site may have ticks.  It is highly recommended that all personnel 
walking through such areas wear a minimum of a Tyvek® and latex boot covers.  The ticks will 
stand out against the light colors.  A tick repellent or insect containing DEET (N, N-diethyl-
meta-toluamide) is also recommended. 
 
Ticks can transmit several diseases, including Rocky Mountain spotted fever, a disease that 
occurs in the eastern portion of the United States as well as the western portion, and Lyme 
disease.  Ticks adhere tenaciously to the skin or scalp.  There is some evidence that the longer an 
infected tick remains attached, the greater is the chance that it will transmit disease. 
 
If you have been bitten, place the tick in a jar labeled with the date, location of the bite, and the 
location acquired.  If any symptom appears, such as an expanding red rash, contact a physician 
immediately. 
 
First Aid 

• Carefully (slowly and gently) remove the tick with tweezers, taking care that all parts are 
removed. 

• With soap and water, thoroughly, but gently, scrub the area from which the tick has been 
removed, because disease germs may be present on the skin; also wipe the bite area with 
an antiseptic. 

 
Lyme Disease.  Lyme disease may cause a number of medical conditions, including arthritis that 
can be treated if you recognize the symptoms early and see your doctor.  Early signs may include 
a flu-like illness, an expanding skin rash, and joint pain.  If left untreated, Lyme disease can 
cause serious nerve and heart problems as well as a disabling type of arthritis. 
 
You are more likely to spot early signs of Lyme disease rather than see the tick or its bite.  This 
is because the tick is so small (about the size of the head of a common pin or a period on this 
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page and a little larger after they fill with blood), you may miss it or signs of a bite.  However, it 
is also easy to miss the early symptoms of Lyme disease. 
 
In its early stage, Lyme disease may be a mild illness with symptoms like the flu.  It can include 
a stiff neck, chills, fever, sore throat, headache, fatigue, and joint pain.  But this flu-like illness is 
usually out of season, commonly happening between May and November when ticks bite. 
 
Most people develop a large, expanding skin rash around the area of the bite.  Some people may 
get more than one rash.  The rash may feel hot to the touch and may be painful.  Rashes vary in 
size, shape, and color, but often look like a red ring with a clear center.  The outer edges expand 
in size.  It’s easy to miss the rash and the connection between the rash and the tick bite.  The rash 
develops from three days to as long as a month after the tick bite.  Almost one third of those with 
Lyme disease never get the rash. 
 
Joint or muscle pain may be another early sign of Lyme disease.  These aches and pains may be 
easy to confuse with the pain that comes from other types of arthritis.  However, unlike many 
other types of arthritis, this pain seems to move or travel from joint to joint.  In later stages, 
Lyme disease may be confused with other medical problems.  These problems can develop 
months to years after the first tick bite.   
 
Early treatment of Lyme disease symptoms with antibiotics can prevent the more serious medical 
problems of later stages.  If you suspect that you have symptoms of Lyme disease, report it to 
your supervisor and seek medical attention.   
 
Lyme disease can cause problems with the nervous system that look like other diseases.  These 
include symptoms of stiff neck, severe headache, and fatigue usually linked to meningitis.  They 
may also include pain and drooping of the muscles on the face, called Bell’s Palsy.  Lyme 
disease can also mimic symptoms of multiple sclerosis or other types of paralysis. 
 
Lyme disease can also cause serious but reversible heart problems such as irregular heartbeat.  
Finally, Lyme disease can result in a disabling, chronic type of arthritis that most often affects 
the knees.  Treatment is more difficult and less successful in later stages.  Researchers think 
these more serious problems may be linked to how the body’s defense or immune system 
responds to the infection.   
 
4.4.3.3 West Nile Virus and West Nile Encephalitis 

West Nile Virus/West Nile Encephalitis is rapidly becoming a health concern in the United 
States.  West Nile Virus was first identified in the U.S. in the New York area in 1999 and is 
closely related to the St. Louis Encephalitis Virus, which is routinely found in the United States. 
 
“Encephalitis” means an inflammation of the brain and it can be caused by viral and bacterial 
infections.  West Nile Encephalitis can be a serious or even fatal illness although this is rare in 
humans.  This illness develops in approximately one of every 150 infections and is generally 
confined to older and physically compromised individuals. 
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West Nile Encephalitis is a viral infection of the brain transmitted through the bite of a mosquito, 
which has previously fed on birds and/or horses that were infected with West Nile Virus.  Dead 
birds in an area may mean that West Nile Virus is circulating between the birds and the 
mosquitoes in that area.  West Nile Virus is not transmitted from one person to another.  Human 
illness from West Nile Virus is rare, even in areas where the virus has been reported. 
 
Symptoms of Exposure.  Most people who become infected with West Nile Virus will have 
either no symptoms or only mild ones.  Symptoms of West Nile Encephalitis include high fever, 
headache, confusion, muscle aches and weakness, seizures, or paralysis.  At its most serious, the 
infection can result in coma, permanent neurological damage, and death.  Symptoms usually 
occur five to 15 days following the bite of an infected mosquito.  Because West Nile 
Encephalitis is a viral infection, antibiotics are not effective and there is no specific treatment 
available other than general support therapy. 
 
Protective Measures at Projects.  There is no vaccine to protect humans against West Nile 
Virus.  Individuals at project sites can reduce their risk from being infected with West Nile Virus 
by taking the following actions to protect against mosquito bites: 

• Review the hazards of West Nile Virus periodically in morning safety meetings. 

• Increase protective measures when working at dawn, dusk, and in the early evening. 

• Reduce the area of exposed skin when working outdoors.  Long-sleeved shirts with 
sleeves rolled down are recommended.  Understand that mosquitoes may bite through 
thin clothing, so personnel should evaluate the actual Level D clothing worn, e.g., heavy 
long sleeve work shirts and heavy jeans may be indicated.  Also, the risk or threat of 
mosquito bites is reduced for those activities that require the use of disposable coveralls. 

• For activities where only Level D Personal Protective Equipment (PPE) is specified, 
consider using disposable coveralls when working in wooded, highly vegetated, or 
swampy areas. 

• Use an insect repellent containing approximately 25% DEET.  DEET in concentrations 
greater than 25% provides no additional protection but repel insects longer.  However, at 
some point there is no direct correlation between concentration and repellency.  For 
example, 50% DEET provides about four hours of protection against mosquitoes, but 
increasing the concentration to 100% provides only one additional hour of protection.  
Use the repellent according to the manufacturer’s directions provided on the container.  
Use just enough repellent to cover exposed skin and clothing.  Do not treat unexposed 
skin.  Frequent re-application is unnecessary for effectiveness.  Avoid prolonged and 
excessive use of DEET. 

• After returning from outdoor field activities, wash treated skin with soap and water. 

• Personnel should report flu-like symptoms to the SSO. 
 
DEET is safe for pregnant and lactating women and is generally safe for children.  You should 
avoid applying it to open wounds and irritated skin as it may further irritate the skin or cause 
discomfort. 
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Sweating, perspiration and getting wet may wash away the repellent and may require that DEET 
containing repellent be re-applied. 
 
To remove mosquito breeding places and prevent mosquito bites (or prevent exposure to 
mosquitoes) on this project, the following precautions will be followed as practical: 

• Cut tall grass and weeds. 

• Drain accumulated water in such items as drums, buckets, pools and plastic containers. 

• Repair holes in door and window screens. 

• Eliminate stagnate water puddles as practical. 

• Limit outdoor activities at dawn, dusk and early evening, when mosquitoes are most 
active, as practical. 

4.4.4 Lightning 

The procedures provided below will be used to protect site personnel from lightning related 
injuries. 
 
Training.  A tailgate safety meeting will be conducted to increase awareness to the hazards and 
prevention of lightning related incidents. 
 
Detection of Lightning.  The SS/SSO will be proactive in monitoring conditions that may 
produce thunderstorms and lightning.  A daily and weekly weather forecast will be tracked and 
communicated to site personnel.  When signs of impending storms, i.e., increasing wind, 
darkening skies, or lightning appear, local weather monitoring will be increased.  The National 
Weather Service (www.nws.noaa.gov/) should be consulted frequently.  Personnel will be 
notified when thunderstorms may impact the site. 
 
The “flash/bang” (f/b) technique of measuring the distance to lightning will be reviewed with all 
personnel.  The f/b technique is defined as:  for each 5 seconds from the time of observing the 
lightning flash to hearing the associated thunder, the lightning is one mile away. 
 
Suspension/Resumption of Activities.  All outside activities will be suspended when a lightning 
flash is immediately in the area or a f/b of 20 seconds (4 miles away) is noted.  Personnel may 
continue indoor work activities.  Outdoor activities will resume when 30 minutes has passed 
since the last observable f/b is 20 seconds or greater. 
 
Lightning Protection.  When notification is given, all outside work activities will stop and 
personnel will gather in the Support Zone (SZ) for a head count and further instructions.  Indoor 
work will continue, except for the use of electrical equipment, telephones and computers.  When 
a safe location is not present and personnel are caught by a sudden lightning event, employees 
should seek the lowest possible area, away from large objects which might attract lightning or 
fall over, e.g., trees, utility poles.  The employee should assume a crouching position with their 
head lowered and hands over their ears.  AVOID:  WATER, HIGH GROUNDS, HEAVY 
EQUIPMENT AND TALL, ISOLATED OBJECTS. 
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First Aid.  An employee that is struck by lightning needs immediate assistance (call 911).  The 
body will not carry an electrical charge, but receives an electrical shock and may be burned.  
Personnel certified in first-aid/Cardio-Pulmonary Resuscitation (CPR) should inspect for shock 
and burns around fingers, toes, buckles and jewelry.  Stay with the injured employee until 
medical help arrives. 

4.5 VEHICLE AND HEAVY EQUIPMENT SAFETY MANAGEMENT 

4.5.1 Vehicle Safety 

Motor vehicle incidents are the number one cause of occupational fatalities, accounting for one 
in three deaths.  Fifty percent or more of vehicle safety incidents occur while backing up.  Shaw 
employees involved in the operation and use of Shaw and/or leased or rented vehicles will 
comply with the Shaw Health and Safety Procedures HS800 Motor Vehicle Operation:  General 
Requirements and HS810 Commercial Vehicle Operation and Maintenance.  Shaw requires 
employees to use seat belts at all times when traveling in Shaw owned or leased/rented vehicles.  
The SS/SSO will develop a parking area plan, including backing vehicles into parking spaces, 
using spotters for backing vehicles and policy mandated vehicle inspections.   
 
Shaw employees are expected to incorporate safe actions and preparations to avoid vehicle 
accidents and personal injury during work and off-hours.  Breaks should be planned into lengthy 
job mobilizations and demobilizations, including rotation of drivers at regular intervals.  If 
parking areas are busy or crowded and more than one worker is traveling in the same vehicle, 
one worker should remain outside the vehicle as it leaves the parking space to assist the driver 
with traffic observation.  Vehicles traveling before dawn and at dusk in rural or wooded areas 
should be prepared to brake for wildlife, e.g., deer crossing roadways.   
 
Shaw employees arriving at work areas should park vehicles away from delivery, heavy 
equipment and vehicle loading/unloading locations to prevent parked vehicles from damage by 
various deliveries.  Heavy equipment operators should inspect areas and request vehicles to be 
moved or spotters used, if necessary, to maneuver equipment in tight areas.  Employees who 
observe near misses or potential risks to parked or moving vehicles must report these to the 
SS/SSO immediately. 
 
Shaw employees are expected to use the vehicle inspection form and check/test the safety 
systems on the vehicle on a daily basis.  Check the following: brakes, mirrors, seat belts, tires, 
leakage from the undercarriage, lights, and turn signals.  Vehicles with safety deficiencies must 
be reported immediately and not driven until properly repaired.  Vehicles running errands from 
different project sites should have telephone numbers of the job site in the vehicle in case calls 
for assistance are required.   
 
Because of the different ways alcohol can affect behavior, even in very small amounts, the best 
and safest course is not to drink before driving.  At Shaw, a driver with blood alcohol 
concentration over 0.04 percent is considered to be under the influence and subject to 
disciplinary action.  Personnel involved in motor vehicle incidents are subject to drug and 
alcohol testing.   
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Weather conditions can have a profound effect on driving.  On slippery roads, drive more slowly.  
Stop and turn with care.  Keep several car lengths from other vehicles.  At speeds in excess of 35 
miles per hour (mph), the chances of hydroplaning increase with speed.  In general, keep back 1 
car length for every 10 mph to prevent striking the car ahead. 
 
Vehicles will be operated in accordance with the requirements listed below: 

• Seatbelt use is mandatory for all passengers. 

• Personnel may not ride in the back of cargo vehicles. 

• The driver must make a 360 degree walk around the assigned vehicle prior to vehicle 
movement. 

• A ground guide is used to back up any vehicle. 

• Vehicle speed is limited to the posted speed limits for developed roadways, 25 mph 
maximum on dirt roads and 10 mph maximum off-road (based on conditions). 

• Vehicle driven in four wheel low and low gear when on dirt roads or off road driving 
where steep grades dictate. 

• All operators must possess a valid drivers license. 

• Fuel or gasoline are not to be transported inside the passenger compartment. 

• No vehicle is left running when unattended. 

• Parking brakes are used when vehicles are parked. 
 
In the event of a vehicle incident, notify your PM immediately and complete all required reports. 

4.5.2 Heavy Equipment Safety 

Forklifts, excavators, loaders other material handling equipment present various physical hazards 
on remediation sites.  The following critical safety practices shall be followed to prevent safety 
incidents during heavy equipment operation. 

• All equipment will be inspected prior to each use. 

• All operators will have training or equivalent experience to be permitted to operate heavy 
equipment. 

• Spotters will be used to back-up equipment and direct traffic in all “blind” areas. 

• Standard hand signals will be used to communicate between operators and ground crew. 

• All heavy equipment will have operable back-up alarms. 

• Heavy equipment will be parked in areas where operators will not be exposed to strains 
or slip/trip/fall hazards during mounting and dismounting of equipment 

• All heavy equipment will be equipped with operable seat belts; belts will be used by all 
operators. 

• Written lifting plans will be developed and reviewed for all critical lifts. 
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4.6 MANUAL MATERIAL LIFTING 

Many different types of objects may be handled manually during site operations.  Care should be 
taken when lifting and handling heavy or bulky items because they are the cause of many back 
injuries.  The following fundamentals address the proper lifting techniques that are essential in 
preventing back injuries: 

• The size, shape, and weight of the object to be lifted must first be considered.  No 
individual employee is permitted to lift any object that weighs more than 60 pounds.  
Multiple employees or the use of mechanical lifting devices are required for objects over 
the 60-pound limit. 

• The anticipated path to be taken by the lifter should be inspected for the presence of slip, 
trip, and fall hazards. 

• The feet shall be placed far enough apart for good balance and stability (typically 
shoulder width).  THE FOOTING SHALL BE SOLID. 

• The worker shall get as close to the load as possible.  The legs shall be bent at the knees. 

• The back shall be kept as straight as possible and abdominal muscles should be tightened. 

• To lift the object, the legs are straightened from their bending position. 

• A worker shall never carry a load that cannot be seen over or around. 

• When placing an object down, the stance and position are identical to that for lifting.  The 
legs are bent at the knees and the object lowered. 

 
When two or more workers are required to handle the same object, coordination is essential to 
ensure that the load is lifted uniformly and that the weight is equally divided between the 
individuals carrying the load.  When carrying the object, each worker, if possible, shall face the 
direction in which the object is being carried.  In handling bulky or heavy items, the following 
guidelines shall be followed to avoid injury to the hands and fingers: 

• A firm grip on the object is essential; leather gloves shall be used if necessary. 

• The hands and object shall be free of oil, grease, and water that might prevent a firm grip, 
and the fingers shall be kept away from any points that could cause them to be pinched or 
crushed, especially when setting the object down. 

• The item shall be inspected for metal slivers, jagged edges, burrs, and rough or slippery 
surfaces prior to being lifted. 

4.7 ACTIVITY HAZARD ANALYSES 

Appendix C contains AHAs for primary site tasks.  They contain detailed information on 
physical and chemical hazards, and provide control measures for these hazards.  The AHAs will 
be field checked by the SS/SSO on an ongoing basis and revised as necessary.  All revisions will 
be communicated to the work crew.  In addition to the AHAs, Job Safety Analyses will be 
completed daily in accordance with HS045 – Job Safety Analyses (see Appendix B). 
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5.0 WORK AND SUPPORT AREAS 

Work zones will be established if site activities in the ambient work area experience air 
monitoring readings above the action levels as outlined in Section 8.1.  When necessary, each 
work area will be clearly identified using signs or physical barriers. 

5.1 SUPPORT ZONE 

The uncontaminated SZ, or clean zone, will be located upwind, in an area outside the Exclusion 
Zone (EZ) and Contamination Reduction Zone (CRZ) and within the geographic perimeters of 
the site.  The area is used for material staging, vehicle parking, office facilities, sanitation 
facilities, and receipt of deliveries.  Personnel entering this zone may include delivery personnel, 
visitors, security guards, etc., who will not necessarily be permitted in the EZ.  All personnel 
arriving in the SZ will, upon arrival, report to the SS/SSO and sign the site visitor log.   

5.2 CONTAMINATION REDUCTION ZONE 

Personnel and equipment decontamination will be performed in the CRZ that is adjacent to the 
EZ.  All personnel entering or leaving the EZ will pass through this area to prevent any cross-
contamination and for the purpose of accountability.  Personal protective outer garments and 
respiratory protection will be removed in the CRZ and properly labeled.  All water generated 
from equipment and personal decontamination will be contained on site and disposed of in an 
appropriate manner. 

5.3 EXCLUSION ZONE 

The EZ will be the area around exposed landfill material, areas with elevated air monitoring 
readings and proposed work areas.  This area has the highest potential for exposure to 
contamination by contact, ingestion, or inhalation.  All employees will use proper PPE when 
working in these areas.  The location of the EZ will be identified by fencing or other appropriate 
means primarily around the excavation areas and the stockpiles.  A daily entry log records the 
time of entry and exit from the EZ for each person. 
 
A log of all personnel visiting, entering or working on the site shall be maintained by the 
SS/SSO.  Visitors will attend a site orientation given by the SS/SSO and sign the SSHSP.  
 
The following are standard safe work practices that apply to all site personnel and will be 
discussed in the safety briefing prior to initiating work on the site: 

• Eating, drinking, chewing gum or tobacco, and smoking is prohibited in the EZ/CRZs. 

• Hands and face must be washed upon leaving the EZ and before eating, drinking, 
chewing gum or tobacco and smoking. 

• A buddy system will be used.  Hand signals will be established to maintain 
communication. 

• During site operations, each worker will consider himself as a safety backup to his 
partner.  Off-site personnel provide emergency assistance.  
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• Visual contact will be maintained between buddies on site when performing hazardous 
duties. 

• All personnel must comply with established safety procedures.  Any staff member who 
does not comply with safety policy, as established by the SS/SSO, will be immediately 
dismissed from the site. 

• Proper decontamination procedures must be followed before leaving the site. 

• All employees and visitors must sign in and out of the site. 
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6.0 PROTECTIVE EQUIPMENT 

This section specifies the level of PPE, which is required for each principal activity performed at 
this site.  All site personnel must be trained in the use of all PPE utilized.  The PPE procedures 
outlined in Shaw Health and Safety Procedures HS600 – Personal Protective Equipment and 
HS601 – Respiratory Protection Program will be applied to project activities. 

6.1 ANTICIPATED PROTECTION LEVELS 

The following protection levels have been established for the site work activities.  Protection 
levels for the Radiation Survey are stipulated in the Radiation Control Plan in Appendix L. 
 

Table 6-1 
Anticipated Protection Levels 

 

Task 

Initial 
PPE 
Level 

Upgrade 
PPE Level 

Skin 
Protection 

Respiratory 
Protection Other PPE 

All site preparation 
and breakdown 
activities (no air 
monitoring levels are 
detected above the 
action levels noted in 
Section 8.1) 

Level D Modified 
Level D  

Leather-work 
gloves.  
Tyvek® 
coverall as 
necessary to 
protect against 
biological 
hazards 
 

None Hard-hat, steel-toe work 
boots, safety glasses and 
hearing protection >85 
dBA.  Goggles/face shield 
when in contact with liquid 
contamination or flying 
debris. 

Any Phase II ECP 
work activities in 
direct contact with 
the suspect 
contaminated 
materials (air 
monitoring readings 
are below the action 
levels) 

Modified 
Level D 

Level C Tyvek® 
coverall, inner 
latex or nitrile 
sample gloves, 
outer nitrile 
sample gloves 
and latex boot 
covers  

Initial: None 
Upgrade: Air 
Purifying full face 
respirator with 
combination  

Hard-hat, steel-toe work 
boots, safety glasses and 
hearing protection >85 
dBA.  Goggles/face shield 
when there is a potential for 
splash hazards. 

 

6.2 PROTECTION LEVELS DESCRIPTIONS 

This section lists the minimum requirements for each protection level.  Modification to these 
requirements may have been noted above. 

6.2.1 Level D 

Level D consists of the following: 

• Safety glasses with side shields. 

• Hard hat. 
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• Steel-toed work boots. 

• Work clothing as prescribed by weather. 

• Leather work gloves. 

• Cut resistant gloves when handling sharp objects. 

• Reflective vests for ground personnel working around heavy equipment or roadways. 

• Hearing protection in areas >85 dBA. 

6.2.2 Modified Level D 

Modified Level D consists of the following: 

• Safety glasses with side shields. 

• Hard hat. 

• Steel-toed work boots. 

• Tyvek® coverall (when handling dry materials). 

• Poly-coated Tyvek® coverall or polyvinyl chloride (PVC) rain suit (when handling wet 
materials). 

• Latex over-boots. 

• Inner latex sample gloves. 

• Outer nitrile gloves. 

• Hearing protection in areas >85 dBA. 

• Full-face shield when splash hazards are present. 

• Metatarsal and shin guard for pressure sprayer operations. 

6.2.3 Level C 

Level C protection consists of the following: 

• Full face air purifying respirator. 

• Hooded Coverall (Tyvek® is typically used when handling dry materials). 

• Hooded Poly-coated Tyvek® coverall or PVC rain suit (Typically used when handling 
wet materials). 

• Hard hat. 

• Steel-toed work boots. 

• Inner sample gloves. 

• Outer gloves. 

• Chemical resistant boot covers. 

• Hearing protection in areas >85 dBA. 
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• Metatarsal and shin guards are required for pressure washing operations. 

• Cut resistant gloves when handling sharp objects or broken glass. 

6.3 RESPIRATORY PROTECTION 

6.3.1 Air Purifying Respirators 

If air monitoring shows that Level C protection is needed, personnel will wear Survivair air 
purifying respirators with combination organic vapor and high efficiency particulate air 
cartridges. 

6.3.2 Inspection and Cleaning 

Respirators shall be checked periodically by a qualified individual and inspected before each use 
by the wearer.  All respirators and associated equipment will be decontaminated and hygienically 
cleaned after each use. 

6.3.3 Fit Testing 

Annual respirator fit tests are required of all personnel wearing negative-pressure respirators.  
The fit test must be for the style and size of the respirator to be used.  Quantitative fit-testing is 
required for use of respirators in chemical environments where the respirator effective use limit 
exceeds 10 (exposure of 1 part per million [ppm] inside the respirator for 10 ppm outside the 
respirator).  Therefore, quantitative fit-testing is dependent on the permissible exposure limit/ 
threshold limit value (PEL/TLV) of the chemical substance involved.  Quantitative fit-testing is 
required for potential exposure to airborne particulate levels that exceed 10 times the established 
PEL/TLV. 

6.3.4 Facial Hair 

No personnel who have facial hair which interferes with the respirator’s sealing surface will be 
permitted to wear a respirator and will not be permitted to work in areas requiring respirator use. 

6.3.5 Corrective Lenses 

Normal eyeglasses cannot be worn under full-face respirators because the temple bars interfere 
with the respirator's sealing surfaces.  For workers requiring corrective lenses, special spectacles 
designed for use with respirators will be provided.  Contact lenses are permitted to be used with 
full-face respirators based on a decision by OSHA. 

6.3.6 Medical Certification 

Only workers who have been certified by a physician, as being physically capable of respirator 
usage will be issued a respirator.  Personnel unable to pass a respiratory fit test or without 
medical clearance for respirator use will not be permitted to enter or work in areas on site that 
require respiratory protection.  Employees will receive a written physicians opinion that they are 
fit for general hazardous waste operations as per 29 CFR 1910.120(f)(7). 
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6.4 SITE- SPECIFIC PPE 

The primary objective of the PPE program is to ensure employee protection and to prevent 
employee exposure to site contaminants during site operations.  Engineering controls are not 
feasible for many tasks and, therefore, require the use of PPE. 
 
The SS/SSO will be responsible for monitoring all aspects of the PPE program.  This includes 
donning and doffing, temperature related stress monitoring, inspection, and decontamination. 
PPE selection is identified in Table 6-1 for each specified task.  The SS/SSO, in consultation 
with the HSM, will direct changes in PPE based on changing conditions.  The site-specific 
SSHSP will serve as written certification that the workplace was evaluated concerning PPE 
requirements. 
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7.0 DECONTAMINATION PROCEDURES 

This section describes the procedures necessary to ensure that both personnel and equipment are 
free from contamination when they leave the work site. 

7.1 PERSONNEL DECONTAMINATION 

Decontamination procedures will ensure that PPE that may have been contaminated in the EZ 
does not result in personal exposure and does not contaminate clean areas of the site.  This 
sequence describes the general decontamination procedure.  The specific stages will vary 
depending on the site, the task, the protection level, etc. 

7.1.1 Modified Level D Decontamination 

1. Go to end of EZ. 

2. Remove and discard latex booties. 

3. Remove outer gloves and discard. 

4. Remove protective suit. 

5. Remove inner sample gloves and discard. 

6. Wash face and hands. 

7.1.2 Level C Decontamination 

1. Go to end of EZ. 

2. Step into the 1st decontamination pool. 

3. Wash outer boots and outer gloves. 

4. Step into 2nd decontamination pool. 

5. Wash exterior of suit with copious amounts of water until all apparent contamination is 
removed. 

6. Step into 3rd decontamination pool. 

7. Decontamination assistant will inspect suit to determine if decontamination was 
effective and/or assist with final decontamination. 

8. Step out of the 3rd pool. 

9. a. Remove outer boots and stage to let dry. 

b. Remove and discard latex booties. 

10. Remove outer gloves and discard. 

11. Cross into CRZ. 

12. Remove outer suit. 

13. Move to respirator wash area, and wash egress mask and related hose line. 
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a. Soap and water solution. 

b. First rinse. 

c. Disinfect respirator (with solution of 1 cap full of bleach to 1 gallon of water). 

d. Final rinse. 

14. Hang respirator (upside down) and line to dry. 

15. Remove inner sample gloves and discard. 

16. Wash face, hands and neck. 

7.1.3 Suspected Contamination 

Any employee suspected of sustaining skin contact with chemical materials will first use the 
emergency shower.  Following a thorough drenching, the worker will proceed to the 
decontamination facility.  Here, the worker will remove clothing, shower, don clean clothing, 
and immediately be taken to the first-aid station.  Medical attention will be provided as necessary 
based on the degree of injury. 

7.1.4 Personal Hygiene 

Before eating, smoking, or drinking, personnel will wash hands, arms, neck and face. 

7.2 EQUIPMENT DECONTAMINATION 

All contaminated equipment will be decontaminated before leaving the site.  Decontamination 
procedures will vary depending upon the contaminant involved, but may include sweeping, 
wiping, scraping, hosing, or steaming the exterior of the equipment.  Personnel performing this 
task will wear the proper PPE as prescribed by the SS/SSO. 

7.3 DISPOSAL 

All decontamination liquids and disposable clothing will be treated as contaminated waste unless 
determined otherwise by accepted testing methods.  Wastes will be disposed of according to state 
and federal regulations. 
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8.0 AIR MONITORING 

Air monitoring will be conducted in order to characterize potential personnel exposures and 
fugitive emissions from site contaminants.  The principal contaminants of concern are VOCs, 
primarily BTEX, MTBE, and chlorinated ethenes. 

8.1 WORK AREA AIR MONITORING 

Work area air monitoring at the FTMM site will be conducted by using direct reading methods.  
A photoionization detector/flame ionization detector (PID/FID) will be used to monitor work 
activities.  Air monitoring results will be used to determine the proper PPE levels as specified in 
Table 8-1.  
 

Table 8-1 
Direct Reading Air Monitoring Requirements 

 

Monitoring 
Device 

Monitoring 
Location/ 
Personnel 

Monitoring 
Frequency Action Level ACTION 

PID/FID All sampling and 
intrusive 
activities 

Periodic  
(Minimum 4 
times per day for 
five minutes) 
during sampling 
and intrusive 
activities 

< 1 ppm 
 
> 1 ppm < 5 ppm 
 
> 5 ppm 

Level D+ 
 
Upgrade to Level C 
 
Cease work activity.  
Contact HSM 

 

8.2 INSTRUMENTATION 

A Photovac MicroFID flame ionization detector or equivalent, and a Photovac 2020 PID or 
equivalent, equipped with a 10.6-electron volt lamp, will be used to determine the concentration 
of VOCs in the breathing zone of personnel during intrusive investigative activities.  This 
monitoring will be performed: 

• A minimum of once per sampling event at each location (soil or water). 

• A minimum of twice per hour at each direct push, soil-boring or test pit location until 
intrusive activity at that location has been completed. 

• At any time in any work location when personnel observe odors. 

8.2.1 Real-Time Air Monitoring Action Levels 

The following action levels are established for the collected air monitoring data: 

• PID readings of 5 ppm above background concentrations sustained for 5 minutes in the 
breathing zone of personnel shall necessitate ceasing work activities and upgrading to 
Level B PPE.  This may also trigger the implementation of time-integrated air sampling 
for volatile organic chemicals, such as benzene and vinyl chloride. 
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• FID readings of 5 ppm above background concentrations sustained for 5 minutes in the 
breathing zone of personnel shall necessitate ceasing work activities and upgrading to 
Level B PPE.  This may also trigger the implementation of time-integrated air sampling 
for VOCs such as benzene and vinyl chloride. 

 
Unexpected instrument readings at or above action levels generally warrant the following: 

• All personnel will stop work in the area and assemble upwind. 

• Additional monitoring shall be performed to substantiate previous readings, if it is safe to 
perform additional monitoring (contact the Shaw HSM/Certified Safety Professional 
[CSP] – see Section 3.2 for contact information). 

 
If previous readings are substantiated, controls (engineering/administrative) shall be 
implemented to maintain air quality within specified levels or personnel shall upgrade to the 
appropriate level of protection.  All anomalous instrument readings shall be reported to the Shaw 
Certified Industrial Hygienist (CIH) to determine the appropriate course of action.  
Time-integrated sampling may be performed to verify upgrade decision or to downgrade level of 
protection, at the discretion of the Shaw CIH. 
 
It is recommended that calibration be checked before and after using each time.  The HSC and/or 
SS/SSO will record and log such calibration information into an air monitoring notebook.   

8.3 AIR MONITORING LOG 

The SS/SSO will ensure that all air-monitoring data is logged into a project notebook.  Data will 
include instrument used, wind direction, work process, etc.  The Program CIH will periodically 
review this data. 

8.4 CALIBRATION AND MAINTENANCE REQUIRMENTS 

The PID/FID will be calibrated and maintained periodically as per the manufacturer’s 
instructions.  A separate log will be kept by the SS/SSO detailing date, time, span gas, or other 
standard, and name of person performing the calibration.   

8.5 AIR MONITORING RESULTS 

Air monitoring results will be available for personnel inspection and will be discussed during 
morning safety meetings.   
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9.0 EMERGENCY RESPONSE 

9.1 PRE-EMERGENCY PLANNING 

Prior to engaging in remediation activities at the site, Shaw will plan for possible emergency 
situations and have available adequate supplies and manpower to respond.  In addition, site 
personnel will receive training during the site orientation concerning proper emergency response 
procedures. 
 
The following situations would warrant implementation of the Emergency Response 
Contingency Plan (ERCP): 
 
Fire/Explosion  • The potential for human injury exists. 

• Toxic fumes or vapors are released. 
• The fire could spread on-site or off-site and possibly ignite other 

flammable materials or cause heat-induced explosions. 
• The use of water and/or chemical fire suppressants could result in 

contaminated run-off. 
Spill or Release of 
Hazardous Materials 

• The spill could result in the release of flammable liquids or vapors, thus 
causing a fire or gas explosion hazard. 

• The spill could cause the release of toxic liquids or fumes in sufficient 
quantities or in a manner that is hazardous to or could endanger human 
health. 

Natural Disaster 
 

• A rainstorm exceeds the flash flood level. 
• The facility is in a projected tornado path or a tornado has damaged 

facility property. 
• Severe wind gusts are forecasted or have occurred and have caused 

damage to the facility. 
• Hurricanes. 

Medical Emergency 
 

• Overexposure to hazardous materials. 
• Trauma injuries (broken bones, severe lacerations/bleeding, burns). 
• Eye/skin contact with hazardous materials. 
• Loss of consciousness. 
• Heat stress (heat stroke). 
• Heart attack. 
• Respiratory failure. 
• Allergic reaction. 

Note – See Appendix D of this SSHSP for route maps and directions to medical facilities. 

The following measures will be taken to assure the availability of adequate equipment and 
manpower resources: 

• Sufficient equipment and materials will be kept on site and dedicated for emergencies 
only.  The inventory will be replenished after each use. 

• On-site emergency responders will be current in regards to training and medical 
surveillance programs.  Copies of all applicable certificates will be kept on file for on-site 
personnel required to respond. 
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• It will be the responsibility of the SS to brief the on-site response team on anticipated 
hazards at the site.  The Emergency Coordinator shall also be responsible for anticipating 
and requesting equipment that will be needed for response activities. 

• Emergency response activities will be coordinated with the Local Emergency 
Management Agency (LEMA) in compliance with Superfund Amendments and 
Reauthorization Act Title III requirements. 

 
Communications will be established prior to commencement of any activities at the work site.  
Communication will be established so that all responders on site have availability to all pertinent 
information to allow them to conduct their activities in a safe and healthful manner.  The primary 
communication device will be air horns. 

9.2 EMERGENCY RECOGNITION AND PREVENTION 

Because unrecognized hazards may result in emergency incidents, it will be the responsibility of 
the SS and the SSO, through daily site inspections and employee feedback (Safety Observation 
Program, daily safety meetings, and AHAs) to recognize and identify all hazards that are found 
at the site.  These may include: 
 

Chemical Hazards • Materials at the site 
• Materials brought to the site 

Physical Hazards • Fire/explosion 
• Slips/trips/falls 
• Excessive noise 

Mechanical Hazards • Pinch points 
• Vehicle traffic 

Environmental Hazards • Electrical storms 
• High winds 
• Heavy rain/snow 
• Temperature extremes (heat stress) 
• Poisonous plants/animals 

 
Once a hazard has been recognized, the SS/SSO will take immediate action to prevent the hazard 
from becoming an emergency.  This may be accomplished by the following: 

• Daily safety meeting. 

• Task-specific training prior to commencement of activity. 

• PPE selection/use. 

• Following all Shaw standard operating procedures. 

9.3 PERSONNEL ROLES, LINES OF AUTHORITY AND COMMUNICATIONS 

This section of the ERCP describes the various roles, responsibilities, and communication 
procedures that will be followed by personnel involved in emergency responses. 
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The primary Emergency Coordinator for this site is the SS.  In the event an emergency occurs 
and the Emergency Coordinator is not on site, the SS/SSO or the highest-ranking employee on 
site will serve as the Emergency Coordinator until he arrives.  The Emergency Coordinator will 
determine the nature of the emergency and take appropriate action as defined by this ERCP. 
 
The Emergency Coordinator will implement the ERCP immediately as required.  The decision to 
implement the plan will depend upon whether the actual incident threatens human health or the 
environment.  Immediately after being notified of an emergency incident, the Emergency 
Coordinator or his designee will evaluate the situation to determine the appropriate action. 

9.3.1 Responsibilities and Duties 

This section describes the responsibilities and duties assigned to the Emergency Coordinator.  
 
It is recognized that the structure of the “Incident Command System” will change as additional 
response organizations are added.  Shaw will follow procedures as directed by the Fire 
Department, LEMA, state and federal agencies, as required.  Shaw will defer to the local Fire 
Department Chief to assume the role of Incident Commander upon arriving on site.  Additional 
on-site personnel may be added to the Site Emergency Response Team as required to respond 
effectively. 

9.3.2 On-Site Emergency Coordinator Duties 

The on-site Emergency Coordinator is responsible for implementing and directing the emergency 
procedures.  All emergency personnel and their communications will be coordinated through the 
Emergency Coordinator.  Specific duties are as follows:  

• Identify the source, nature, and extent of the incident, as well as the type and quantity of 
any release.  Assess possible hazards to human health or the environment that may result 
directly from the problem or its control. 

• Discontinue operations in the vicinity of the incident if necessary to ensure that fires, 
explosions, or spills do not recur or spread to other parts of the site.  

• Notify the Client Representative.  The Client Representative will contact the local 
Emergency Response Teams if their help is necessary to control the incident.  Table 9-1 
provides telephone numbers for emergency assistance. 

• Direct on-site personnel to control the incident until outside help arrives.   

• Ensure that the building or area where the incident occurred and the surrounding area are 
evacuated, and shut off possible ignition sources, if appropriate.  The Emergency 
Response Team is responsible for directing site personnel such that they avoid the area of 
the incident and leave emergency control procedures unobstructed. 

• If fire or explosion is involved, notify facility Fire Department. 

• Notify Shaw PM. 

• Notify Client Representative. 

• Have protected personnel, in appropriate PPE, on standby for rescue. 
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Table 9-1 

Emergency Telephone Numbers and Project Contacts 
 

Fire Department: 
Monmouth County Fire Department  

Emergency – 911 

Emergency Medical Care: 
Riverview Medical Center 
1 Riverview Plaza 
Red Bank, NJ 07701 

Emergency – 911 
(732) 741-2700 

Police: 
Fort Monmouth Military Police 

(732) 532-1112 

Non Emergency Medical Care: 
Concerta Medical Center 
135 Raritan Center Parkway 
Edison, NJ 08837 

(732) 225-5454 

New Jersey Poison Control (800) 222-1222 
National Response Center 
Environmental Emergencies 

(800) 424-8802 

Fort Monmouth Environmental Program Manager Joe Fallon (732) 532-6223 (office) 
 (cellular) 

Fort Monmouth Fire Department (732) 532-3084 
  

Douglas L. Schicho (973) 770-5306 
  (cell) 
Mark C. Magness (973) 770-5302 

 ( (cell) 

Shaw Contacts 
 
PM: 
 
SS/SSHO: 
 
 
HSM: 
 
  
  

Winston (Doug) 
Russell 

(865) 692-3584 
 (cell) 

USACE – Baltimore District 
 
Contracting Officer Representative 

 
 
Tim Peck (410) 962-3416 (office) 

 
If the incident may threaten human health or the environment outside of the site, the Emergency 
Coordinator should immediately determine whether evacuation of area outside of the site maybe 
necessary and, if so, notify the Client Representative.  The Client Representative will contact the 
local Police Department and the Office of Emergency Management. 
 
If hazardous waste has been released or produced through control of the incident, ensure that: 

• Waste is collected and contained. 

• Containers of waste are removed or isolated from the immediate site of the emergency. 

• Treatment or storage of the recovered waste, contaminated soil or surface water, or any 
other material that results from the incident or its control is provided. 

Redacted - Privacy Act

Redacted - Privacy Act

Redacted - Privacy Act

Redacted - Privacy Act
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• Ensure that no waste that is incompatible with released material is treated or stored in the 
facility until cleanup procedures are completed. 

• Ensure that all emergency equipment used is decontaminated, recharged, and fit for its 
intended use before operations are resumed. 

9.3.3 Safe Distances and Places of Refuge 

The Emergency Coordinator for all activities will be the SS/SSO.  No single recommendation 
can be made for evacuation or safe distances because of the wide variety of emergencies that 
could occur.  Safe distances can only be determined at the time of an emergency based on a 
combination of site and incident-specific criteria.  However, the following measures are 
established to serve as general guidelines. 
 
In the event of minor hazardous material releases (small spills of low toxicity), workers in the 
affected area will report initially to the CRZ.  Small spills or leaks (generally less than 55 
gallons) will require initial evacuation of at least 50 feet in all directions to allow for cleanup and 
to prevent exposure.  After initial assessment of the extent of the release and potential hazards, 
the Emergency Coordinator or his designee will determine the specific boundaries for 
evacuation.  Appropriate steps such as caution tape, rope, traffic cones, barricades, or personal 
monitors will be used to secure the boundaries. 
 
If an incident may threaten the health or safety of the surrounding community, the public will be 
informed and, if necessary, evacuated from the area.  The Emergency Coordinator, or his 
designee, will inform the proper agencies in the event that this is necessary.  Telephone numbers 
are listed in Table 9-1. 
 
Places of refuge will be established prior to the commencement of activities.  These areas must 
be identified for the following incidents: 

• Chemical release. 
• Fire/explosion. 
• Medical emergency. 
• Hazardous weather. 

 
In general, evacuation will be made to the main entrance to the Shaw site, unless the Emergency 
Coordinator determines otherwise.  It is the responsibility of the Emergency Coordinator to 
determine when it is necessary to evacuate personnel to off-site locations. 
 
In the event of an emergency evacuation, all the employees will gather at the entrance to the site 
until a head count establishes that all are present and accounted for.  No one is to leave the site 
without notifying the Emergency Coordinator. 

9.3.4 Evacuation Routes and Procedures 

All emergencies require prompt and deliberate action.  In the event of an emergency, it will be 
necessary to follow an established set of procedures.  Such established procedures will be 
followed as closely as possible.  However, in specific emergency situations, the Emergency 
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Coordinator may deviate from the procedures to provide a more effective plan for bringing the 
situation under control.  The Emergency Coordinator is responsible for determining which 
situations require site evacuation. 

9.3.5 Evacuation Signals and Routes 

Cellular phone communication and an air horn will be used to notify employees of the necessity 
to evacuate an area or building involved in a release/spill of a hazardous material.  The crew 
supervisor will have a cellular phone.  Only the Emergency Coordinator will initiate total site 
evacuation.  However, in his absence, the decision to preserve the health and safety of employees 
will take precedence.  

9.3.6 Evacuation Procedures 

In the event evacuation is necessary, the following actions will be taken: 

• The emergency signal will be activated. 

• No further entry of visitors, contractors, or trucks will be permitted.  Vehicle traffic 
within the site will cease in order to allow safe exit of personnel and movement of 
emergency equipment. 

• Shut off all machinery if safe to do so. 

• ALL on-site personnel, visitors, and contractors in the SZ will assemble at the entrance to 
the site for a head count and await further instruction from the Emergency Coordinator. 

• ALL persons in the EZ and CRZ will be accounted for by their immediate crew leaders 
(e.g., foreman).  Leaders will determine the safest exits for employees and will also 
choose an alternate exit if the first choice is inaccessible. 

• During exit, the crew leader should try to keep the group together.  Immediately upon 
exit, the crew leader will account for all employees in his crew. 

• Upon completion of the head count, the crew leader will provide the information to the 
Emergency Coordinator. 

• Contract personnel and visitors will also be accounted for. 

• The names of emergency response team members involved will be reported to the 
emergency spill control coordinator. 

• The Emergency Coordinator, or designee, will make a final tally of persons.  No attempt 
to find persons not accounted for will involve endangering lives of Shaw or other 
employees by re-entry into emergency areas. 

 
In all questions of accountability, immediate crew leaders will be held responsible for those 
persons reporting to them.  Visitors will be the responsibility of those employees they are seeing.  
Contractors and truck drivers are the responsibility of the SS.  

• Personnel will be assigned by the Emergency Coordinator to be available to direct and 
brief emergency responders. 
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• Re-entry into the site will be made only after the Emergency Coordinator gives clearance.  
At his direction, a signal or other notification will be given for re-entry into the facility. 

• Drills will be held annually, at a minimum, to practice all of these procedures and will be 
treated with the same seriousness as an actual emergency. 

9.4 EMERGENCY SPILL RESPONSE PROCEDURES AND EQUIPMENT 

In the event of an emergency involving a hazardous material spill or release, the following 
general procedures will be used for rapid and safe response and control of the situation.  
Emergency contacts found in Table 9-1 provide a quick reference guide to follow in the event of 
a major spill. 

9.4.1 Notification Procedures 

If an employee discovers a chemical spill or process upset resulting in a vapor or material 
release, he or she will immediately notify the on-site Emergency Coordinator.  
 
The on-site Emergency Coordinator will obtain information pertaining to the following: 

• The material spilled or released. 

• Location of the release or spillage of hazardous material. 

• An estimate of quantity released and the rate at which it is being released. 

• The direction in which the spill, vapor or smoke release is heading. 

• Any injuries involved. 

• Fire and/or explosion or possibility of these events. 

• The area and materials involved and the intensity of the fire or explosion. 
 
This information will help the on-site Emergency Coordinator to assess the magnitude and 
potential seriousness of the spill or release.   

9.4.2 Procedure for Containing/Collecting Spills 

The initial response to any spill or discharge will be to protect human health and safety, and then 
the environment.  Identification, containment, treatment and disposal assessment will be the 
secondary response. 
 
The on-site Emergency Coordinator will initiate and direct containment activities such as the 
following after assessing a spill or discharge: 

• Construction of a temporary containment berm utilizing on-site clay absorbent earth. 

• Digging a sump, installing a polyethylene liner. 

• Diverting the spill material into the sump placing drums under the leak to collect the 
spilling material before it flows over the ground. 

• Transferring the material from its original container to another container. 



 

 
9-8 

 
The Emergency Coordinator will notify the Client Representative of the spill and steps taken to 
institute clean up.  Emergency response personnel will clean up all spills following the spill 
clean-up plan developed by the Emergency Coordinator.  Supplies necessary to clean up a spill 
will be immediately available on-site.  Such items may include, but are not limited to: 

• Shovel, rake. 

• Sorbent materials. 

• Personal safety equipment. 

• Steel drums. 

• Miscellaneous hand tools. 
 
As called for in regulations developed under the Comprehensive Environmental Response 
Compensation Liability Act of 1980 (Superfund), Shaw is to report a spill of a pound or more of 
any hazardous material for which a reportable quantity has not been established and which is 
listed under the Solid Waste Disposal Act, Clean Air Act, Clean Water Act, or Toxic Substances 
Control Act.  Shaw also follows the same practice for any substances not listed in the Acts noted 
above, but which can be classified as a hazardous waste under Resource Conservation Recovery 
Act. 
 
Clean-up personnel will take the following measures: 

1. Make sure all unnecessary persons are removed from the hazard area. 

2. Put on protective clothing and equipment. 

3. If a flammable material is involved, remove all ignition sources, and use spark and 
explosion proof equipment for recovery of material. 

4. Remove all surrounding materials that could be especially reactive with materials in the 
waste.  Determine the major components in the waste at the time of the spill. 

5. If wastes reach a storm sewer, try to dam the outfall by using sand, earth, sandbags, etc.  
If this is done, pump this material out into a temporary holding tank or drums as soon as 
possible. 

6. Place all small quantities of recovered liquid wastes (55 gallons or less) and contaminated 
soil into drums for incineration or removal to an approved disposal site. 

7. Spray the spill area with foam, if available, to help prevent possible volatile emissions. 

8. Apply appropriate spill control media (e.g., clay, sand, lime, etc.) to absorb discharged 
liquids. 

9. For large spills, establish diking around leading edge of spill using booms, sand, clay or 
other appropriate material.  If possible, use a diaphragm pump to transfer discharged 
liquid to drums or holding tank. 
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9.4.3 Emergency Response Equipment 

The following equipment will be staged in the SZ and throughout the site, as needed, to provide 
for safety and first aid during emergency responses.  

• ABC-type fire extinguisher. 
• First-aid kit, industrial size. 
• Eyewash. 
• Emergency signal horn. 

9.4.4 Emergency Spill Response Clean-Up Materials and Equipment 

A sufficient supply of appropriate emergency response clean-up and PPE will be maintained on 
site, inventoried, and inspected visually on a weekly basis. 
 
The materials listed below may be kept on site for spill control, depending on the types of 
hazardous materials present on site.  The majority of this material will be located in the SZ.  
Small amounts will be placed on pallets and located in the active work areas. 

• Appropriate solvents (e.g., CITRIKLEEN, for decontamination of structures or 
equipment). 

• Sand or clay to solidify/absorb liquid spills. 

9.5 MEDICAL EMERGENCY CONTINGENCY MEASURES 

The procedures listed below will be used to respond to medical emergencies.  The SS/SSO will 
contact the local hospital and inform them of the site hazards and potential emergency situations. 
A minimum of two first-aid/CPR trained personnel will be maintained on site. 

9.5.1 Response 

The nearest workers will immediately assist a person who shows signs of medical distress or 
who is involved in an accident.  The work crew supervisor will be summoned.   
 
The work crew supervisor will immediately make radio contact with the on-site Emergency 
Coordinator to alert him of a medical emergency situation.  The supervisor will advise the 
following information: 

• Location of the victim at the work site. 
• Nature of the emergency. 
• Whether the victim is conscious. 
• Specific conditions contributing to the emergency, if known. 

 
The Emergency Coordinator will notify the SSO.  The following actions will then be taken 
depending on the severity of the incident: 
 
Life-Threatening Incident.  If an apparent life-threatening condition exists, the crew supervisor 
will inform the Emergency Coordinator by radio, and the local Emergency Medical Services 
(EMS) will be immediately called.  An on-site person will be appointed who will meet the EMS 
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and have him/her quickly taken to the victim.  Any injury within the EZ will be evacuated by 
Shaw personnel to a clean area for treatment by EMS personnel.  No one will be able to enter the 
EZ without showing proof of training, medical surveillance and site orientation. 
 
An accident/injury/illness report will be completely and properly filled out and submitted to the 
Program Health and Safety /Project CIH, in accordance with Shaw reporting procedures.   
 
A list of emergency telephone numbers is given in Table 9-1. 
 
Non Life-Threatening Incident.  All injuries, no matter how small, will be reported to the 
SS/SSO.  If it is determined that no threat to life is present, the SS/SSO will direct the injured 
person through decontamination procedures appropriate to the nature of the illness or accident.  
Appropriate first-aid or medical attention will then be administered. 
 
*NOTE:  The area surrounding an accident site must not be disturbed until the scene has been 
cleared by the SS. 

9.5.2 Notification 

The following personnel/agencies will be notified in the event of a medical emergency: 

• Local Fire Department or EMS. 
• On-site Emergency Coordinator. 
• Workers in the affected areas. 
• Shaw PM. 
• Client Representative. 

9.6 FIRE CONTINGENCY MEASURES 

Shaw personnel and subcontractors are not trained professional firefighters.  Therefore, if there is 
any doubt that a fire can be quickly contained and extinguished, personnel will notify the 
Emergency Coordinator by radio and vacate the structure or area.  The Emergency Coordinator 
will immediately notify the local Fire Department. 
 
The following procedures will be used to prevent the possibility of fires and resulting injuries: 

• Sources of ignition will be kept away from where flammable materials are handled or 
stored. 

• “No smoking” signs will be conspicuously posted in areas where flammable materials are 
present and throughout the EZ and CRZ. 

• Fire extinguishers will be located in all Shaw site dedicated vehicles and placed in all 
areas where a fire hazard may exist. 

• Before workers begin operations in an area, the foreman will give instruction on egress 
procedures and assembly points.  Egress routes will be posted in work areas and exit 
points clearly marked. 
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The following procedures will be used in the event of a fire: 

• Anyone who sees a fire will notify his or her supervisor who will then contact the 
Emergency Coordinator by radio.  The Emergency Coordinator will activate the 
emergency air horns and contact the local Fire Department. 

• When the emergency siren sounds, workers will disconnect electrical equipment in use (if 
possible) and proceed to the nearest fire exit.   

• Work crews will be comprised of pairs of workers (buddy system) who join each other 
immediately after hearing the fire alarm and remain together throughout the emergency.  
Workers will assemble at a predetermined rally point for a head count.  

• When a worker has extinguished a small fire, the Emergency Coordinator will be 
notified. 

9.7 HAZARDOUS WEATHER CONTINGENCY MEASURES 

Operations will not be started or continued when the following hazardous weather conditions are 
present: 

• Lightning. 
• Heavy Rains. 
• High Winds. 

9.7.1 Response 

• All equipment will be shut down and secured to prevent damage. 

• Personnel will be moved to safe refuge.  The Emergency Coordinator will determine 
when it is necessary to evacuate personnel to off-site locations and will coordinate efforts 
with fire, police, and other agencies. 

9.7.2 Notification 

The Emergency Coordinator will be responsible for assessing hazardous weather conditions and 
notifying personnel of specific contingency measures.  Notifications will include: 

• Shaw employees and subcontractors. 
• Shaw PM. 
• Client Representative. 

 



 

 
10-1 

10.0 TRAINING REQUIRMENTS 

All personnel entering the work areas will be trained in the provisions of this site safety plan and 
be required to sign the Site Safety Plan Acknowledgment in Appendix H. 
 
Site-specific training for activities at the FTMM SI sites will include training on potential site 
contaminants; Hazard Communication, as per 29 CFR 1926.59; site physical and environmental 
hazards; and emergency response and evacuation procedures.  Emergency telephone numbers 
will be placed and made available on site by the SS/SSO before any site work activities begin.  
Additional training requirements specific to Radiological Control personnel are listed in 
Appendix L. 
 
Outlines of the orientation for Shaw personnel and subcontract personnel and visitors are 
presented below: 
 
Shaw/SUBCONTRACTORS VISITOR ORIENTATION 
• SSHSP sign off 
• Sign in/out procedures 
• Site background 
• Chain of command 
• Rules and regulations 
• Hours of work 
• Absences 
• Equipment 
• Emergency Information 
• Emergency signal 
• Gathering point 
• Responsibilities/roles 
• Emergency phone numbers 
• Work Zones 
• Contaminants, MSDSs [Hazard Communication Program] 
• AHAs (Activity Hazard Analyses) 
• Forms, site-specific Incident Reporting 

• SSHSP signoff 
• Review of Site map 
• Work Zones in progress 
• Hazard Communication 
• Emergency plan/signals 
• Training/medical requirements 
• Zones/areas open to visitors 
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11.0 MEDICAL SURVEILLANCE PROGRAM 

All Shaw personnel participate in a medical and health monitoring program.  This program is 
initiated when the employee starts work with a complete physical and medical history and is 
continued on a regular basis.  A listing of Shaw’s worker medical profile is shown below.  This 
program was developed in conjunction with a consultant toxicologist and Shaw’s occupational 
health physician.  Other medical consultants are retained when additional expertise is required. 
 
All field personnel performing activities in a designated EZ or CRZ shall within the past 12 
months, or as otherwise determined by Shaw’s Medical Director, have completed a 
comprehensive medical examination.  The medical examination includes the following elements: 

• Medical and occupational history questionnaire. 

• Physical examination. 

• Complete blood count, with differential. 

• Liver enzyme profile. 

• Chest x-ray, once every 3 years, for non-asbestos workers. 

• Pulmonary function test. 

• Audiogram. 

• Electrocardiogram for persons older than 35 years of age, or if indicated during the 
physical examination. 

• Visual acuity. 

• Follow-up examinations, at the discretion of the examining physician or the corporate 
medical director. 

 
The medical surveillance program meets the requirements of the OSHA Standard 29 CFR 
1910.120/1926.65(f). 
 
The following information is provided in the event that medical attention is necessary. 
 
The Shaw Medical Director is: 

Dr. Jerry H. Berke 
 MD, MPH 
 Health Resources 

600 West Cumming Park 
 Suite 3400 
 Woburn, Mass 01801-6350 
 781-935-8581 (direct dial) 
 800-350-4511 (toll free) 
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The Health Resource clinic to be used for all non-life threatening injuries is: 
 

Concerta Medical Center 
135 Raritan Center Parkway 

Edison, NJ 08837 
(732) 225-5454 

 
The Shaw Medical Director and the HSM will be immediately notified of any suspected 
exposures to hazardous materials/wastes. 
 



 

 

 
 

APPENDIX A 
MATERIAL SAFETY DATA SHEETS 

 
 
1. Alconox 
2. Diesel 
3. Gasoline 
4. Engine Oil 
5. Liquinox 
6. Methane 
7. Hydrochloric Acid  
8. Hydrogen Gas 
9. Isobutylene 
10. Nitric Acid 























































































































 

 

 
 

APPENDIX B 
SPECIFIC HEALTH AND SAFETY PROCEDURES 

 
NOTE: Health and safety procedures that will be utilized during the project are listed 

below.  A copy of all the Health and Safety Procedures (HS001-999) will be 
available on site or via ShawNet. 

 
Accident Prevention Program: Management Safety Reviews 
HS045  Job Safety Analysis 
HS051  Tailgate Safety Meeting 
HS060  Hazard Communication Program 
HS308  Underground/Overhead Utility Contact Prevention 
HS400  Working in Hot Environments 
HS401  Cold Stress 
HS402  Hearing Conservation 
HS600  Personal Protection Program 
HS601  Respiratory Protection 
HS800  Motor Vehicle Operation: General Requirements 







































































































































































































































































































































 

 

 
 
 
 
 
 
 

APPENDIX C 
ACTIVITY HAZARD ANALYSES 



 
ACTIVITY HAZARD ANALYSIS FOR SITE PREPARATION 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Monitoring 
Devices 

Equipment/ Facility Set-
up 

Slips, Trips, Falls • Clear walkways work areas of equipment, tools, 
vegetation and debris 

• Exit equipment slowly and maintain three point contact 
• Mark, identify, or barricade other obstructions 

  

 Spills • Clean up spills before initiating maintenance 
• Review maintenance procedures for safety practices 

  

 Struck By/ Against 
Heavy Equipment 

• Wear reflective warning vests when exposed to vehicular 
traffic  

• Isolate equipment swing areas  
• Make eye contact with operators before approaching 

equipment  
• Understand and review hand signals 
• Follow hand signals of ground workers for equipment 

manipulation when placing/loading equipment into 
bucket. 

• Step away from equipment when bucket adjustments are 
made 

• Do not attempt verbal communication in high noise 
backgrounds 

Warning vests, Hard hat, 
Safety glasses, Steel toe 
work boots 

 

 Pinch points • Review equipment adjustment procedures, identify pinch 
points 

• Isolate/block pinch points to limit motion when inserting 
pins, fasteners, closing tackles 

Leather gloves  

 Equipment failure • Perform daily maintenance inspections on operating 
equipment 
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ACTIVITY HAZARD ANALYSIS FOR SITE PREPARATION 

Task Breakdown Potential Hazards 
Personal Protective Monitoring Critical Safety Practices Clothing and Devices Equipment 

Equipment/facility set-up 
(continued) 

Electrical Shock • De-energize or shut off utility lines at their source before 
work begins  

• Use double insulated or properly grounded electric 
power-operated tools  

• Provide an equipment-grounding conductor program or 
employ ground-fault circuit interrupters  

• Use qualified electricians to hook up electrical circuits  
• Inspect all extension cords daily for structural integrity, 

ground continuity, and damaged insulation  
• Cover or elevate electric wire or flexible cord passing 

through work areas to protect from damage 
• Keep all plugs and receptacles out of water  
• Use approved water-proof, weather-proof type if 

exposure to moisture is likely  
• Inspect all electrical power circuits prior to commencing 

work  
• Follow IT procedure HS315, Control of Hazardous 

Energy and the Site Specific Lockout/Tagout/Try Plan 

Lockout/Tagout Devices Voltage Meter or 
�Tic� Tracer 

 Handling Heavy Objects • Observe proper lifting techniques  
• Obey sensible lifting limits (60 lb. Maximum per person 

manual lifting) 
• Use mechanical lifting equipment (hand carts, trucks) to 

move large, awkward loads 
• Avoid carrying heavy objects above shoulder level 
• Avoid manual lifting/carrying tasks 
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ACTIVITY HAZARD ANALYSIS FOR SITE PREPARATION 

Task Breakdown Potential Hazards 
Personal Protective Monitoring Critical Safety Practices Clothing and Devices Equipment 

Equipment/facility setup 
(continued) 

Sharp Objects • Wear cut resistant work gloves when the possibility of 
lacerations or other injury may be caused by sharp edges 
or objects  

• Maintain all hand and power tools in a safe condition  

Leather gloves  

 Ladders • Inspect ladders before use for mud buildup on treads 
• Clean mud from boots before climbing on ladders 
• Follow the three point of contact rule 

  

 High Noise Levels • Use hearing protection when exposed to excessive noise 
levels (greater than 85 dBA over an 8-hour work period)

 

Ear plugs  

 Burns associated with 
loading/unloading 
equipment on trucks 

• Identify heavy objects for loading that may have hot 
surfaces 

• Allow objects to cool or cover hot surfaces with non-
combustible material to protect workers from buns 

  

 Walking on machine 
tracks 

• Avoid walking on machine tracks whenever possible; 
clean tracks for safe walking/working surfaces 

• Observe track surfaces when walking, move cautiously 
on uneven, slippery surfaces 

• Avoid sudden awkward motions (pulling/jerking fuel 
hoses) 

  

 High/Low Ambient 
Temperature 

• Provide fluids to prevent worker dehydration 
• Monitor for Heat/Cold stress in accordance with IT 

Health and Safety Procedures # HS400, HS401 
 
 
 
 
 

Insulated Clothing 
(subject to ambient 
temperature) 

Meteorological 
Equipment 
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ACTIVITY HAZARD ANALYSIS FOR SITE PREPARATION 

Task Breakdown Potential Hazards 
Personal Protective Monitoring Critical Safety Practices Clothing and Devices Equipment 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

• Forklifts/hand carts 
• Ladders 
• Hand tools 
 

• Daily equipment inspections as per manufacturers 
requirements 

• Inspection of all emergency equipment (i.e.: first aid 
kits, fire extinguishers) 

• Review AHA with all task personnel 
• Review Site Specific Health and Safety 

Plan. 
• Review operations/safety manuals for all 

equipment utilized 
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ACTIVITY HAZARD ANALYSIS FOR SITE RESTORATION 

 
Task 

Breakdown 
 
Potential Hazards 

 
Critical Safety Practices 

 
Personal Protective 

Clothing and 
Equipment 

 
Monitoring 

Devices 
 
Site Restoration 

 
Struck by/ Against 
Heavy Equipment, 
Protruding Objects 

 
Χ Wear reflective warning vests when exposed to 

vehicular traffic 
Χ Avoid equipment swing areas  
Χ Make eye contact with operators before approaching 

equipment 
Χ Wear hard hats, safety glasses with side shields, or 

splash/face shields and goggles, and steel-toe safety 
boots at all times 

Χ Understand and review hand signals 

 
Warning vests, Hard 
hat, Safety glasses, 
Steel toe work boots 

 
 

 
 

 
Slips, Trips, Falls 

 
Χ Clear, walkways of equipment, tools, debris,  other 

materials  
Χ Mark, identify, or barricade other obstructions  

 
 

 
 

 
 

 
High Noise Levels 

 
Χ Use hearing protection when exposed to excessive 

noise levels (greater than 85 dBA over an 8-hour work 
period) 

 

 
Ear plugs 

 
 

 
 

 
Handling Heavy 
Objects 

 
Χ Observe proper lifting techniques  
Χ Obey sensible lifting limits (60 lb. per person for 

manual lifting) 
Χ Use mechanical lifting equipment (hand carts, trucks) 

to move large, awkward loads 
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ACTIVITY HAZARD ANALYSIS FOR SITE RESTORATION 

 
Task 

Breakdown 
 
Potential Hazards 

 
Personal Protective  

 
Critical Safety Practices 

Clothing and Monitoring 
Equipment Devices 

 
Site Restoration 
(continued) 

 
High/Low Ambient 
Temperature 

 
Χ Provide fluids to prevent worker dehydration 
Χ Monitor for Heat/Cold stress in accordance with IT 

Health and Safety Procedures # HS400, HS401 

 
Insulated Clothing 
(subject to ambient 
temperature 

 
Meteorological 
Equipment 

EQUIPMENT TO BE USED  INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 
• Bob Cat or Forklift for moving bulky loads 
• Grass Seed 
 
 
 

• Equipment inspections 
• Inspection of all emergency equipment (i.e.: first aid 

kits, fire extinguishers) 

• Review HASP 
• Review site-specific AHA with all task 

personnel 
• Review operation manuals for the pumps 

and related equipment 
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ACTIVITY HAZARD ANALYSIS FOR  FIELD SAMPLING AND OFFSITE ANALYSIS 

 
Task Breakdown 

 
Potential Hazards 

 
Critical Safety Practices 

 
Personal Protective 

Clothing and 
Equipment 

 
Monitoring 

Devices 

 
Sampling 

 
Handling Heavy 
Objects (coolers) 

 

 
• Observe proper lifting techniques  
• Obey sensible lifting limits (60 lb. maximum per 

person manual lifting) 
• Use mechanical lifting equipment (hand carts, trucks) 

to move large, awkward loads 
 

 
 

 
 

 
 

 
Slips, Trips, Falls 

 
• Clear walkways, work areas of equipment, tools, 

vegetation, excavated material, and debris  
• Mark, identify, or barricade other obstructions 
 

 
 

 
 

 Spills • Wear splash protection as necessary to prevent dermal 
contact 

• Ensure spill cleanup equipment/material on hand/ready 
for use (i.e.: Baking soda to neutralize and sample 
preservative spills) 

• Cleanup spills immediately 

Full face shield /guard 
and goggles 

 

 Inhalation and Contact 
with Hazardous 
Substances 
 

• Review hazardous properties of site contaminants with 
workers before operations begin 

• Monitor breathing zone air and work area to determine 
levels of contaminants 

• Dampen material using light water spray to prevent 
fugitive dust emissions 

Modified Level ‘D’; 
Upgrade per section 8.1 
of SSHSP 

FID/PID 



 
ACTIVITY HAZARD ANALYSIS FOR  FIELD SAMPLING AND OFFSITE ANALYSIS 

 
Task Breakdown 

 
Potential Hazards 

 
Critical Safety Practices 

 
Personal Protective 

Clothing and 
Equipment 

 
Monitoring 

Devices 

 High/Low Ambient 
Temperature 

• Monitor for Heat / Cold stress in accordance with 
Shaw Health and Safety Procedures HS400, HS401 

• Provide fluids to prevent worker dehydration 
• Take adequate rest periods in a cool/warm shaded area 
• During rest breaks, replenish body fluids by drinking 

plenty of fluids (water and Gatorade type liquids).  Do 
not drink caffeinated beverages 

• Remove PPE if possible during rest periods 
• Include plenty of salt in your food intake, however, do 

not take salt tablets 

Insulated Clothing 
(subject to ambient 
temperature) 

Meteorological 
Equipment 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

• Sample supplies 
• PID/FID 
 

• Daily equipment inspections as per manufacturers 
requirements 

• Inspection of all emergency equipment (i.e.: first aid 
kits, fire extinguishers) 

• Review AHA with all task personnel 
• Review Site Specific Health and Safety 

Plan  

 



ACTIVITY HAZARD ANALYSIS FOR SAMPLING (DIRECT PUSH) 

Task Breakdown Potential Hazards Critical Safety Practices Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

Soil Sampling Struck by/ Against 
Heavy Equipment, 
Flying Debris, 
Protruding Objects 

• Wear reflective warning vests when exposed to 
vehicular traffic  

• Isolate equipment swing areas  
• Make eye contact with operators before approaching 

equipment  
• Barricade or enclose the sampling area  
• Restrict entry to the work area to authorized personnel 

during drilling activities 
• Understand and review hand signals 

Warning vests, hard 
hat, safety glasses and 
steel toe work boots 

 

 Sharp Objects • Wear cut resistant work gloves when the possibility of 
lacerations or other injury may be caused by sharp 
edges or objects (i.e. cutting open sample tube) 

• Keep guards in place during use 
• Observe work area and location of other personnel 

before lifting or moving objects with sharp edges 

Leather gloves  

 Overhead Utilities • Maintain at least 10 feet from overhead power lines, up 
to 50 kV 

• For voltages over 50 kV, add 0.4 inches per kV to 
obtain the safe distance between equipment and power 
lines 

• If voltage is unknown, remain at least 20 feet from 
overhead power lines. 

• Do not drive the drill rig from hole to hole with the 
mast in the raised position.  Before raising the mast, 
check for overhead obstructions. 

 
 
 

  

Soil Sampling 
(continued) 

Underground Utilities • Identify all underground and overhead utilities around 
the excavation site before work commences  

• Complete the underground utility permit in accordance 

  



ACTIVITY HAZARD ANALYSIS FOR SAMPLING (DIRECT PUSH) 

Task Breakdown Potential Hazards Critical Safety Practices Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

with Health and Safety procedure HS308 
• Cease work immediately if unknown utility markers 

are uncovered 
 Equipment 

Malfunction/Damage 
• Conduct daily equipment inspections.   
• Shut down equipment to make repairs or adjustments.  

Release all pressure on the hydraulic systems, the fluid 
system, and the air pressure systems of the equipment 
prior to performing maintenance 

• Maintain all equipment in a safe condition 
• Keep all guards in place during use 
• De-energize and lock-out machinery before 

maintenance or service 

  

 Horseplay • Prohibit horseplay on all project sites 
• Review rules about horseplay with subcontract 

supervisors and workers 
• Remind workers not to respond/participate in 

horseplay started by others 

  

 Slips, Trips, Falls  • Clear walkways and work areas of equipment of debris 
and other materials  

• Mark, identify, or barricade other obstructions 

  

 Inhalation and Contact 
with Hazardous 
Substances  

• Provide workers proper skin, eye and respiratory 
protection based on the exposure hazards present 

• Review hazardous properties of site contaminants with 
workers before operations begin 

Modified Level D as 
outlined in HASP (as 
necessary to prevent 
contact with hazardous 
materials)  

PID/FID 
 



ACTIVITY HAZARD ANALYSIS FOR SAMPLING (DIRECT PUSH) 

Task Breakdown Potential Hazards Critical Safety Practices Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

Soil Sampling 
(continued) 

Fire/ Explosion  • Eliminate sources of ignition from the work area 
• Prohibit smoking  
• Provide ABC (or equivalent) fire extinguishers in all 

work areas, flammable storage areas, generator and 
compressor locations   

• Store flammable liquids in well ventilated areas  
• Prohibit storage, transfer of flammable liquids in 

plastic containers 
• Post "NO SMOKING" signs  
• Store combustible materials away from flammables 
• Separate Flammables and Oxidizers by 20 feet 

minimum 

Portable ABC dry 
chemical fire 
extinguishers 

 

 Drum Handling • Drums will be safely transported onsite using 
conventional drum handling techniques including a 
bobcat, dump truck, or front-end loader.  

• Extreme care will be taken during drum handling 
operations to prevent release and to ensure safe 
working conditions.  Once at the staging cell, drums 
will be placed on wooden pallets to facilitate drum 
movement and to protect the liner of the staging cell.  
All drums will be staged and labeled in accordance 
with the RCRA drum storage regulations. 

• Ensure that your body, material, tools and equipment 
are safe from such unexpected movement as falling, 
slipping, rolling, tripping, blowing, or any other 
uncontrolled motion. 

Leather gloves, and 
chemical protection as 
required by HASP 

 

 High/Low Ambient 
Temperature  

• Monitor for Heat Stress in accordance with Shaw 
Health and Safety Procedures #HS400 and 401 

• Provide fluids to prevent worker dehydration 
 
 

 Meteorological 
Equipment 



ACTIVITY HAZARD ANALYSIS FOR SAMPLING (DIRECT PUSH) 

Task Breakdown Potential Hazards Critical Safety Practices Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

EQUIPMENT TO BE USED  INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 
• Sample Rig 
• Sample supplies 
• PID/FID 

• Inspect the sampling rig 
• Inspection of all emergency equipment (i.e.: first aid 

kits, fire extinguishers) 

• Review HASP with all site personnel 
• Review AHA with all task personnel 
• Review site specific contamination 

 



ACTIVITY HAZARD ANALYSIS FOR SITE GEO-PHYSICAL AND GENERAL SITE SURVEY ACTIVITIES 

Task Breakdown Potential Hazards Critical Safety Practices Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

Geo-physical and 
General Site 
Survey 
 

Struck By/ Against 
Motor Vehicles/ 
Operating Equipment 

• Wear reflective warning vests when exposed to 
vehicular traffic  

• Avoid/isolate survey activities in high traffic areas, 
warehouse shipping/receiving areas 

• Make eye contact with vehicle operators before 
approaching/crossing high traffic areas 

• Understand and review hand signals 
• Emphasize the “Buddy System” where injury potential 

exists 

Reflective vest, hard 
hat, safety glasses and 
steel toe work boots 

 

 Slips, Trips, Falls • Clear walkways, work areas of equipment and tools  
• Mark, identify, or barricade other obstructions 

  

 Handling Heavy 
Objects 

• Observe proper lifting techniques  
• Obey sensible lifting limits (60 lb. maximum per 

person manual lifting) 
• Warm up muscles before engaging in manual lifting 

activities 
• Avoid actions/activities that contribute to over exertion 
• Review lifting posture/techniques regularly at safety 

meetings 
 
 
 
 
 
 

  

Geo-physical and 
General Site 
Survey (continued) 

Insect/Animal Bites • Review injury potential with workers  
• Avoid insect nests areas, habitats outside work areas  
• Emphasize The Buddy System where such injury 

potential exists  
• Use insect repellant to protect against sting injuries 

Tyvek® coveralls, duct 
tape bottom of 
coveralls to boots or 
latex boot covers when 
there is a potential for 

 



ACTIVITY HAZARD ANALYSIS FOR SITE GEO-PHYSICAL AND GENERAL SITE SURVEY ACTIVITIES 

Task Breakdown Potential Hazards Critical Safety Practices Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

• Wear PPE and tape joints to keep insects away from 
the skin 

• Use protective insect repellents containing 25% DEET 
to prevent insect bites 

• Check limbs/body for insects/ insect bites during 
decontamination and/or shower 

insect/animal bite 

 Contact Dermatitis/ 
Poison Ivy 

• Wear long sleeve shirts / trousers to avoid skin contact 
with plants or other skin irritants  

• Identify and review poisonous plants with workers 
• Avoid unnecessary clearing of plant/vegetation areas 
• Cover vegetation with plastic (visqueen) where survey 

position raises exposure potential 
• Apply protective cream/lotion to exposed skin to 

prevent poison ivy or similar reactions 
• Identify workers who are known to contract poison ivy 

Tyvek® coveralls, duct 
tape bottom of 
coveralls to boots or 
latex boot covers when 
there is a potential for 
contact dermatitis/ 
poison ivy 

 

 High/Low Ambient 
Temperature  

• Monitor for heat/cold stress in accordance with Shaw 
Health and Safety Procedures HS400 and HS401 

• Provide fluids to prevent worker dehydration 

 Meteorological 
Equipment 

EQUIPMENT TO BE USED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 
• Survey equipment  
• Warning vests 

• Equipment inspections 
• Inspection of all emergency equipment (i.e.: first aid 

kits, fire extinguishers) 

• Review SSHP 
• Review site-specific AHA with all task 

personnel 
 



ACTIVITY HAZARD ANALYSIS FOR SURFACE WATER/SEDIMENT SAMPLING 
 

Task 
Breakdown 

 
Potential Hazards 

 
Hazard Control Measures 

 
Personal 

Protective 
Equipment 

 

 
Air 

Monitoring 

Sampling Inhalation and 
Contact with 
Hazardous 
Substances  

• Review hazardous properties of site contaminants 
with workers before operations begin  

• Ensure hazardous levels of vapors are not present 
• Provide workers proper skin, eye and respiratory 

protection based on the exposure hazards 
present 

Modified Level D: 
nitrile or rubber 
over gloves over 
surgical type nitrile 
gloves  

PID/FID 
 

 Musculoskeletal 
Disorders (MSD) 

• Observe proper lifting techniques  
• Obey sensible lifting limits (60 lb. maximum per 

person manual lifting) 
• Ensure proper body positioning, do not work in 

awkward positions 

 
 

 

 Slips, Trips, Falls • Mark, identify, or barricade other obstruction 
• Work areas, platforms, and walkways should be 

kept free of materials, debris, and obstructions 
such as grease or oil that could cause a surface 
to become slick or otherwise hazardous 

• Clear walkways of tools and debris 
 

  

 
 

Fire/ Explosion • Eliminate sources of ignition from the work area 
• Prohibit smoking near wells and in work area. 
• Ground the interface probe to the well box/metal 

casing 

  

 Sharp Objects • Wear cut resistant work gloves when the 
possibility of lacerations or other injury may be 
caused by sharp edges or objects  

• Maintain all  hand and power tools in a safe 
condition  

Leather gloves  



ACTIVITY HAZARD ANALYSIS FOR SURFACE WATER/SEDIMENT SAMPLING 
 

Task 
Breakdown 

 
Potential Hazards 

 
Hazard Control Measures 

 
Personal 

Protective 
Equipment 

 

 
Air 

Monitoring 

 Adverse weather 
conditions: 
 

• Monitor weather forecast 
• Shut down operations should severe weather 

conditions exist 

  

 High/Low Ambient 
Temperature  

• Monitor for Heat Stress in accordance with Shaw 
Health and Safety Procedures #HS400 and 401 

• Provide fluids to prevent worker dehydration 
 
 

 Meteorological 
Equipment 

 Insect/ Snake Bites •... Review injury potential and types of snakes with 
workers  

•... Avoid insect nests areas, likely habitats of snakes 
outside work areas  

•... Emphasize The Buddy System where such injury 
potential exists  

•... Use insect repellant, wear PPE to protect against 
sting/bite injuries 

Use Tyvek 
coveralls or  duct 
tape bottom of 
slacks to boots; 
wear light colors 
and long sleeves 

 

 Contact Dermatitis •... Wear PPE to avoid skin contact with contaminated 
soil, plants, or other skin irritants 

•... Identify and review poisonous plants with workers 
•... Apply protective cream/lotion to exposed skin to 

prevent poison ivy or similar reactions 

Use Tyvek 
coveralls or duct 
tape bottom of 
slacks to boots; 
use Ivy Block  

 

 Vehicular Traffic 
Areas 

•... Use traffic cones or barricades 
•... Position your vehicle  adjacent to the well as a 

barrier 

Wear reflective  
traffic vest 

 



ACTIVITY HAZARD ANALYSIS FOR SURFACE WATER/SEDIMENT SAMPLING 
 

Task 
Breakdown 

 
Potential Hazards 

 
Hazard Control Measures 

 
Personal 

Protective 
Equipment 

 

 
Air 

Monitoring 

 Work near Water • Wear USCG Approved personal flotation devices 
for work activities on or near water where 
potential for drowning exists 

• Conduct work during low tide  
• Provide a floating ring buoy with at least 90 feet in 

the immediate boat launch/land areas  
• Place ring buoys not more than 200 feet apart 

USCG approved 
flotation device 

 

EQUIPMENT TO BE USED  INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 
• Miscellaneous hand tools 
• PID/FID 
• Safety Equipment 
• Sampling Equipment 

• Equipment inspections 
• Inspection of all emergency equipment (i.e.: first 

aid kits, fire extinguishers) 

• Review HASP 
• Review site-specific AHA with all 

task personnel 

 



 
ACTIVITY HAZARD ANALYSIS FOR  SOIL GAS SAMPLING 

 
Task 

Breakdown 

 
Potential Hazards 

 
Critical Safety Practices 

 
Personal 

Protective Clothing 
and Equipment 

 
Monitoring 

Devices 

 
Sampling 

 
Handling Heavy 
Objects (coolers) 

 

 
• Observe proper lifting techniques  
• Obey sensible lifting limits (60 lb. maximum per 

person manual lifting) 
• Use mechanical lifting equipment (hand carts, 

trucks) to move large, awkward load 

 
 

 
 

 
 

 
Slips, Trips, Falls 

 
• Clear walkways, work areas of equipment, tools, 

vegetation, excavated material, and debris  
• Mark, identify, or barricade other obstructions 
• Watch footing on uneven surfaces, sloped 

surfaces, grassy areas, wet leaves 

 
 

 
 

 Inhalation and 
Contact with 
Hazardous 
Substances 
 

• Review hazardous properties of site contaminants 
with workers before operations begin 

• Monitor breathing zone air and work area to 
determine levels of contaminants 

• Position up-wind of sampling point to avoid 
inhalation of gases that may be released during 
sampling. 

Modified Level ‘D’: 
inner/outer nitrile 
sample gloves 

PID/FID 



 
ACTIVITY HAZARD ANALYSIS FOR  SOIL GAS SAMPLING 

 
Task 

Breakdown 

 
Potential Hazards 

 
Critical Safety Practices 

 
Personal 

Protective Clothing 
and Equipment 

 
Monitoring 

Devices 

 High/Low Ambient 
Temperature 

• Monitor for Heat / Cold stress in accordance with 
Shaw Health and Safety Procedures HS400, 
HS401 

• Provide fluids to prevent worker dehydration 
• Take adequate rest periods in a cool/warm 

shaded area 
• During rest breaks, replenish body fluids by 

drinking plenty of fluids (water and Gatorade type 
liquids).  Do not drink caffeinated beverages 

• Remove PPE if possible during rest periods 
• Include plenty of salt in your food intake, however, 

do not take salt tablets 

Insulated Clothing 
(subject to ambient 
temperature) 

Meteorological 
Equipment 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

• Sample supplies 
• PID/FID 
 

• Daily equipment inspections as per manufacturers 
requirements 

• Inspection of all emergency equipment (i.e.: first 
aid kits, fire extinguishers) 

• Review AHA with all task personnel 
• Review Site Specific Health and 

Safety Plan  

 



 
ACTIVITY HAZARD ANALYSIS FOR  INDOOR AIR SAMPLING 

 
Task 

Breakdown 

 
Potential Hazards 

 
Critical Safety Practices 

 
Personal 

Protective Clothing 
and Equipment 

 
Monitoring 

Devices 

 
Sampling 

 
Handling Heavy 
Objects (coolers) 

 

 
• Observe proper lifting techniques  
• Obey sensible lifting limits (60 lb. maximum per 

person manual lifting) 
• Use mechanical lifting equipment (hand carts, 

trucks) to move large, awkward load 

 
 

 
 

 
 

 
Slips, Trips, Falls 

 
• Clear walkways, work areas of equipment, tools, 

vegetation, excavated material, and debris  
• Mark, identify, or barricade other obstructions 
• Watch footing on uneven surfaces, sloped 

surfaces, grassy areas, wet leaves 

 
 

 
 

 Use of 
Ladders/Elevated 
Work 

• Evaluate fall hazards above 4 ft.; use fall 
protection equipment (harness/lanyard), standard 
guardrails or other fall protection systems when 
working on elevated platforms above 6 ft. 

• Use �heavy duty industrial� (type IA) ladders 
• Install and inspect scaffolds according to 

manufacturers requirements 
• Only trained operators are permitted to use aerial 

lifts 
• Tie-off all straight/extension ladders or manually 

hold by co-worker at base 
• Anchorage points for fall arrest systems must 

support at least 5,400 pounds for each worker 
 

Fall Protection  

 Inhalation and 
Contact with 
Hazardous 
Substances 

• Review hazardous properties of site contaminants 
with workers before operations begin 

• Monitor breathing zone air and work area to 
determine levels of contaminants 

Modified Level ‘D’: 
inner/outer sample 
gloves 

 



 
ACTIVITY HAZARD ANALYSIS FOR  INDOOR AIR SAMPLING 

 
Task 

Breakdown 

 
Potential Hazards 

 
Critical Safety Practices 

 
Personal 

Protective Clothing 
and Equipment 

 
Monitoring 

Devices 

 • Position up-wind of sampling point to avoid 
inhalation of gases that may be released during 
sampling. 

 High/Low Ambient 
Temperature 

• Monitor for Heat / Cold stress in accordance with 
Shaw Health and Safety Procedures HS400, 
HS401 

• Provide fluids to prevent worker dehydration 
• Take adequate rest periods in a cool/warm 

shaded area 
• During rest breaks, replenish body fluids by 

drinking plenty of fluids (water and Gatorade type 
liquids).  Do not drink caffeinated beverages 

• Remove PPE if possible during rest periods 
• Include plenty of salt in your food intake, however, 

do not take salt tablets 

Insulated Clothing 
(subject to ambient 
temperature) 

Meteorological 
Equipment 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

• Sample supplies 
 

• Daily equipment inspections as per manufacturers 
requirements 

• Inspection of all emergency equipment (i.e.: first 
aid kits, fire extinguishers) 

• Review AHA with all task personnel 
• Review Site Specific Health and 

Safety Plan  

 



 

 

 
 
 
 
 
 
 

APPENDIX D 
DIRECTIONS TO THE HOSPITAL AND HEALTH RESOUCE CLINIC 



 

 

Directions to Hospital 
Riverview Medical Center 

1 Riverview Plaza 
Red Bank, NJ 07701 

(732) 741-2700 
 

 
Summary:  3.3 miles (8 minutes) 
 

Time Mile Instruction For Toward 
9:00 
AM 

0.0 Depart Riverside Ave, Fort Monmouth, 
NJ 07703 on CR-11 [Oceanport Ave] 
(North) 

0.8 mi  

9:01 AM 0.8 Bear LEFT (North-West) onto CR-11 [Branch 
Ave] 

0.9 mi  

9:02 AM 1.8 Keep STRAIGHT onto CR-11 [CR-520] 0.3 mi  
9:03 AM 2.1 Keep STRAIGHT onto CR-11 [Branch Ave] 43 yds  
9:03 AM 2.1 Keep RIGHT onto Spring St 0.9 mi  
9:06 AM 3.1 Turn LEFT (West) onto CR-10 [E Front St] 120 yds  
9:06 AM 3.1 Turn RIGHT (North) onto N Washington St, 

then immediately turn LEFT (West) onto 
Riverview Plaza 

0.1 mi  

9:08 
AM 

3.3 Arrive 1 Riverview Plaza, Red Bank, NJ 
07701 

  

 



 

 

Route To Clinic 
Concerta Medical Center 

135 Raritan Center Parkway 
Edison, NJ 08837 

(732) 225-5454 
 

 
 
Summary:  26.0 miles (30 minutes) 
 

Time Mile Instruction For Toward 
9:00 
AM 

0.0 Depart Riverside Ave, Fort Monmouth, 
NJ 07703 on CR-11 [Oceanport Ave] 
(North) 

0.8 mi  

9:01 AM 0.8 Bear LEFT (North-West) onto CR-11 [Branch 
Ave] 

0.9 mi  

9:02 AM 1.8 Keep STRAIGHT onto CR-11 [CR-520] 0.3 mi  
9:03 AM 2.1 Bear LEFT (West) onto CR-520 [Pinckney Rd] 0.6 mi  
9:04 AM 2.7 Turn LEFT (South) onto SR-35 [CR-520] 0.1 mi  
9:05 AM 2.8 Turn RIGHT (West) onto CR-520 [Newman 

Springs Rd E] 
0.6 mi  

9:07 AM 3.4 Keep STRAIGHT onto CR-520 [Newman 
Springs Rd] 

0.7 mi  

9:08 AM 4.1 Road name changes to CR-50 [CR-520] 0.6 mi  
9:09 AM 4.7 Keep RIGHT onto Ramp 0.5 mi Garden State Parkway North 
9:10 AM 5.1 *Toll road* Merge onto Garden State Pky 6.4 mi  
9:15 AM 11.5 *Toll road* Take Ramp (LEFT) onto Garden 

State Pky Express Ln 
8.6 mi Express / Woodbridge / North 

Jersey 



 

 

9:22 AM 20.2 *Toll road* Merge onto Garden State Pky 1.5 mi  
9:24 AM 21.7 *Toll road* Road name changes to Alfred E. 

Driscoll Bridge [Driscoll Bridge] 
0.4 mi  

9:24 AM 22.1 *Toll road* Road name changes to Garden 
State Pky 

0.4 mi  

9:24 AM 22.5 At exit 127, keep RIGHT onto Ramp 0.1 mi RT-9 / RT-440 / I-287 / 
Woodbridge / Staten Island 

9:25 AM 22.6 Keep RIGHT to stay on Ramp 0.1 mi RT-440 / Industrial Ave / I-287 N 
9:25 AM 22.7 Keep LEFT to stay on Ramp 0.4 mi RT-440 / Industrial Ave / I-287 N 
9:25 AM 23.1 Take Ramp (LEFT) onto SR-440 1.2 mi RT-440 / I-287 
9:27 AM 24.3 Turn RIGHT onto Ramp 0.2 mi CR-514 / I-95 / New Jersey 

Turnpike / Woodbridge 
9:27 AM 24.5 Keep LEFT to stay on Ramp 0.4 mi CR-514 / I-95 / New Jersey 

Turnpike 
9:28 AM 24.9 Keep LEFT to stay on Ramp 0.3 mi CR-514 
9:28 AM 25.2 Bear RIGHT (West) onto CR-514 [Woodbridge 

Ave] 
0.2 mi  

9:29 AM 25.4 Keep RIGHT onto Ramp 0.3 mi Raritan Center 
9:30 AM 25.8 Keep LEFT to stay on Ramp 43 yds  
9:30 AM 25.8 Keep STRAIGHT onto Raritan Center Pky 0.2 mi  
9:30 
AM 

26.0 Arrive 135 Raritan Center Pkwy, Edison, 
NJ 08837 

  

 
 
 
 

 



 

 

 
 
 
 
 
 
 

APPENDIX E 
HEALTH AND SAFETY PLAN 

AMENDMENT DOCUMENTATION FORM 



 

 

Site-Specific Health & Safety Plan 
Amendment Documentation 

 
Project Name:     Project No. 
 
Amendment No.     Date:  

 
The Amendment Addresses the Following Sections:  
 
 
 
Task(s) Amendment Affects:. 
 
 
 
 
 
 
Reason For Amendment:  
 
 
 
 
 
 
Amendment: 
 
 
 
 
 
 
 
Completed by:    Approved by:  
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1.0 INTRODUCTION 

PURPOSE 

This Hurricane Preparedness Plan outlines the general responsibilities and actions to be taken in 
preparation for and response to a hurricane or hurricane warnings at Fort Monmouth, NJ.  All 
personnel should understand that predicting the occurrence and path of a hurricane is difficult; 
however, the risk can be minimized and controlled by following the procedures in this plan. 

SCOPE 

This procedure is applicable to all site personnel, including subcontractors and all equipment 
utilized at the project sites. 

DISCUSSION 

This procedure provides information on how to protect personnel and property in the event of a 
hurricane.  In the Monmouth County, New Jersey area, attention must be paid to all hurricanes, 
since there is no way to determine with 100 percent accuracy whether a hurricane will actually 
hit the area until a few hours before landfall.  
 
The following table demonstrates that the accuracy of forecasting where a hurricane landfall will 
occur is very low more than 24 hours in advance of a storm. 
 

Hours Before Landfall Maximum Probability Values 

72 Hours 10 Percent 

48 Hours 13-18 Percent 

36 Hours 20-25 Percent 

24 Hours 35-45 Percent 

12 Hours 60-70 Percent 

 



 
2 

2.0 DEFINITIONS 

The following definitions apply to various terms used in this document. 
 
Conditions of Readiness (COR): 
 
Condition V - Destructive winds are possible at the Fort Monmouth, NJ site within 96 hours.  
Normal daily job-site cleanup and good housekeeping practices. 
 
Condition IV - Destructive winds are possible at the Fort Monmouth, NJ site within 72 hours.  
Normal daily job-site cleanup and good housekeeping practices.  Collect and store in piles or 
containers, scrap lumber, waste material, and rubbish for removal and disposal at the end of each 
work day.  Maintain the construction site, including storage areas, free of accumulation of debris.  
Stack form lumber in neat piles less than 4 feet high.  Remove all trash debris and other objects 
which could become missile hazards.  Contact Contracting Officer In Charge of Construction 
(Tim Peck, U.S. Army Corps of Engineers [USACE] Baltimore District – 410-962-3416) for 
Condition requirements, updates, and completion of required actions. 
 
Condition III - Destructive winds are possible at the Fort Monmouth, NJ site within 48 hours.  
Maintain Condition IV requirements.  Begin securing the job site for and taking those actions 
necessary for Condition I that cannot be completed within 18 hours.  Cease all routine activities 
that might interfere with securing operations.  Begin collecting and stowing all gear and portable 
equipment.  Make preparations for securing buildings.  Review requirements pertaining to 
Condition II and continue action as necessary to attain Condition III readiness. 
 
Condition II - Destructive winds are possible at the Fort Monmouth, NJ site within 24 hours.  
Curtail or cease routine activities until securing operations are complete.  Reinforce or remove 
form work and scaffolding.  Secure machinery, tools, equipment and materials, or remove from 
job site.  Expend every effort to clear all missile hazards and loose equipment from the job site.  
Contact Tim Peck, USACE Baltimore District (410-962-3416) for weather and COR updates and 
completion of required actions.   
 
Condition I - Destructive winds are possible at the Fort Monmouth, NJ site within 12 hours.  
Perform and complete all remaining actions required for lower conditions of readiness.  Secure 
the job site and leave the government premises.   
 
Destructive Winds - Generally winds reaching or exceeding the force of a tropical storm (> 39 
miles per hour [mph] or 34 knots).  Winds from any storm system (tropical or otherwise) that are 
determined to have the potential to cause property damage or personal injury that would warrant 
a Condition IV alert. 
 
Gale - Non-tropical windstorm with winds 38 to 63 mph (33 to 55 knots). 
 
Hurricane Watch - An announcement for specific areas where a hurricane or an incipient 
hurricane poses a possible threat to a coastal area, generally within 36 hours.  
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Hurricane Warning - A warning that sustained winds of 74 mph (64 knots) or higher, 
associated with a hurricane are expected in a specified coastal area in 24 hours or less.  
 
Hurricane - A tropical cyclone in which the maximum sustained surface wind is 74 mph (64 
knots) or greater. 
 
Missile Hazard - Any object that may become airborne during high winds. 
 
Severe Weather - Any storm of tropical or non-tropical origin that has the capacity to produce 
destructive winds. 
 
Small Area Storms - Thunderstorms or tornadoes. 
 
Small Area Storms Condition I - Destructive winds, heavy rain, lightening and hail are 
imminent within 1 hour. 
 
Small Area Storms Condition II - Destructive winds, heavy rain, lightening and hail are 
expected within 6 hours. 
 
Storm - Non-tropical windstorm with winds 38 to 63 mph (33 to 55 knots). 
 
Storm Surge - An abnormal rise in sea level accompanying a hurricane or other intense storm, 
and whose height is the difference between the observed level of the sea surface and the level 
that would have occurred in the absence of the storm.  
 
Storm Tide - The actual sea level resulting from the astronomical tide combined with the storm 
surge.  This term is used interchangeably with “Hurricane Tide.” 
 
Tornado - Violent rotating columns of air with winds 115 to 288 mph (100 to 250 knots). 
 
Tropical Depression - A tropical low pressure system in which the maximum sustained surface 
wind is 38 mph (33 knots) or less. 
 
Tropical Storm - A tropical low pressure system in which the maximum surface wind ranges 
from 39 to 73 mph (34 to 63 knots) inclusive.  This is the strength at which the National 
Hurricane Center applies a name to the storm.  
 
Tropical Storm Watch - Tropical storm conditions pose a threat to a coastal area generally 
within 36 hours. 
 
Tropical Storm Warning - A warning for tropical storm conditions with sustained winds within 
the range of 39 to 73 mph (34 to 63 knots) that are expected in a specified coastal area within 24 
hours or less.  



 
4 

3.0 RESPONSIBILITIES 

Project Manager – Douglas Schicho 

The Project Manager is responsible for ensuring that all adequate measures have been taken to 
prepare for hurricanes and to protect site personnel and property in the event of a hurricane.  The 
Project Manager will ensure that ample resources are available to implement this plan and that 
all personnel are aware of this plan and their responsibilities. 
 
Site Superintendent – Mark Magness 

The Site Superintendent will communicate all hurricane information to site personnel and keep 
the site personnel continually informed of the measures to be taken.  The Site Superintendent is 
responsible for the coordination and direction of site equipment shut-down and will oversee the 
preparation of site facilities for any imminent storm.  The Site Superintendent will oversee the 
coordination of both pre- and post-storm operations and will ensure that the proper material, 
equipment, and supplies are utilized to implement this procedure.  
 
Site Safety Officer (SSO) – Mark Magness 

The SSO will monitor weather information, including the National Weather Service probability 
values for landfall.  The SSO will maintain the necessary emergency supplies, and will 
periodically tour the site to ensure that proper steps are being taken to protect site personnel and 
property.  The SSO will develop the emergency contact list, which will be maintained in a site-
dedicated vehicle. 
 
Note:  When personnel identified in Section 3.0 leave the site, they are responsible for notifying 
the Site Superintendent or a designated back-up person.  The back-up person will be instructed in 
their responsibilities in the event of a hurricane. 
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4.0 EMERGENCY OPERATING PROCEDURES 

Condition V - Early Preparedness. 

The Site Superintendent will notify the Project Manager when a tropical storm has been named 
and/or any severe weather has the potential to produce destructive winds at Fort Monmouth 
within 96 hours.  This will initiate COR Condition V.  This phase will continue until:  

• The storm or condition is downgraded. 

• The storm track poses no threat to the site. 

• Condition IV applies. 
 
During Condition V, the progress of the storm will be monitored and tracked.  The Program 
Manager will be contacted at least twice daily for Condition Requirements updates and to inform 
him of completion of required actions for Condition V. 
 
See Attachment A for the Hurricane Preparedness Responsibility Punch List - Condition V. 
 
Condition IV - (Destructive winds are possible within 72 Hours). 

This COR starts when severe weather is within 72 hours of posing a threat to the project 
location. The SSO will ensure that the following steps are taken: 

• Monitor the storm and inform the Project Manager of its progress. 

• Check Personal Protective Equipment supplies and equipment to determine if any 
shipments are required or if pending shipments should be advanced or postponed. 

 
During Condition IV, the progress of the storm will be continuously monitored and tracked.  The 
Site Superintendent will instruct site personnel to begin general cleanup of all loose materials 
that may pose a hazard during high winds or rain.  This will include removal of all debris, trash, 
and other items that may become missile hazards.  All lumber will be stacked in neat piles less 
than 4 feet high.  The Program Manager will be contacted at least twice daily for Condition 
Requirements updates and to inform him of completion of required actions for Condition IV. 
 
The Site Superintendent will keep all site personnel advised of the status of the storm and site 
preparation activities.  Due to the urgency and amount of work involved in preparing for a 
threatening storm, all construction operations that might interfere with securing operations, such 
as starting a major excavation, will cease.  
 
The Site Superintendent will ensure that the following steps are taken:  

• Fuel tanks in all equipment on site are filled. 

• Stockpiled material on site is secured. 

• Requirements for Condition II are reviewed with all site personnel. 

• Condition IV requirements are maintained. 
See Attachment A for the Hurricane Preparedness Responsibility Checklist - Condition IV. 
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Condition III - Tropical Storm Warning (Destructive winds are possible Within 48 Hours). 

This COR starts when severe weather places the project site under a tropical storm warning.  
Condition III activities will also start if a threatening tropical storm is upgraded to a hurricane, or 
a severe storm approaching Fort Monmouth has generated destructive winds in other locations.  
The Project Manager, Site Superintendent and SSO will determine when to cease all operations 
based upon current weather conditions and/or as directed by Tim Peck, USACE Baltimore 
District (410-962-3416).  If the storm or Condition is downgraded, the Project Manager and Site 
Superintendent will meet with the Program Manager and Tim Peck, USACE Baltimore District 
(410-962-3416) to decide if a downgrade of the COR is appropriate.  Actions for Condition III 
will be maintained and the following shall also be completed: 

• Machinery, tools, equipment, and materials will be secured or removed form the site. 

• Actions to secure job site necessary for Condition II that cannot be completed within 18 
hours will be taken. 

 
See Attachment A for the Hurricane Preparedness Responsibility Checklist - Condition III. 
 
Condition II - Destructive Winds are anticipated within 24 hours or a Small Area Storm is 
anticipated within 6 hours. 

Condition II begins when destructive winds are anticipated within 24 hours, a small area storm 
within 6 hours, and/or as directed by Tim Peck, USACE Baltimore District (410-962-3416).  The 
Project Manager and Site Superintendent will determine when to demobilize from the site based 
upon weather conditions.  During this phase, the Site Superintendent will direct the following 
actions:  

• Machinery, tools, equipment and materials will be secured or removed from the job site. 

• A roll call of personnel on-site will be conducted and the SSO informed. 

• Personnel on leave will be notified of schedule changes. 

• Personnel needing to leave the project to attend to personal matters will notify their Site 
Superintendent immediately. 

• Heavy equipment will be secured according to the manufacturer’s recommendations. 

• All small field equipment will be secured. 

• All visitors from the site will be evacuated. 

• A final site walk-through will be made to determine that the site is secure and all missile 
hazards are cleared from the job site. 

• The Project Manager will be informed that all personnel are being released from the site. 
 

If the storm or Condition is downgraded, the Project Manager and Site Superintendent will meet 
to decide if a downgrade of the phase is necessary.  
 
See Attachment A for the Hurricane Preparedness Responsibility Checklist - Condition II.  
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Condition I - Destructive winds are anticipated within 12 hours or a Small Area Storm is 
imminent within 1 hour. 

• Complete all remaining actions required for lower conditions of readiness. 

• Secure job site access and evacuate to safe refuge. 
 

See Attachment A for the Hurricane Preparedness Responsibility Checklist - Condition I. 
 
Resume Site Operations 

The Project Manager will contact the Program Manager to determine when site operations will 
resume.  Although the hurricane/severe weather has passed, hazards may still exist because of 
water damage, other hazardous conditions, dangers from electric shock, poisonous snakes, etc.  
 
The Site Superintendent and SSO will conduct a damage survey with the Project Manager.  
Photographs of the storm damage at the site will be taken by the Site Superintendent or SSO.  
They will develop a prioritized recovery plan from the survey findings.  Subsequently, all site 
personnel will be notified when it is safe to return to work.  Required personnel and 
subcontractor expertise will be mobilized to the site to repair any damaged equipment.  
 
See Attachment A for the Hurricane Preparedness Responsibility Checklist - Resume Site 
Operations. 
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5.0 DEBRIEFING 

Following the return to work of site personnel, the Site Superintendent will conduct a debriefing 
with site personnel.  The debriefing will accomplish the following objectives: 

• Finalize a recovery plan. 

• Review the Hurricane Plan for effectiveness. 

• Suggest and agree on improvements to the plan. 

• Incorporate plan changes. 
 
When completed, the Project Manager and Site Superintendent will meet with site personnel to 
discuss any corrective actions or changes in this plan.  
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6.0 REFERENCES 

The list of emergency telephone numbers is included as Attachment B.  In addition, an example 
of a Hurricane Tracking Chart is presented in Attachment C. 
 
The following references and sources of information may be consulted for additional guidance 
on hurricane preparedness and response: 

• Disaster Planning Guide for Business and Industry, Federal Emergency Management 
Administration. 

• U.S. Department of Commerce, National Oceanic and Atmospheric Administration 
(NOAA). 



 

ATTACHMENT A 
HURRICANE PREPAREDNESS RESPONSIBILITY 
CHECKLISTS  
 



 

HURRICANE PREPAREDNESS CHECKLIST 
 
 

Condition V 
 

Date/Time Entered Condition V:_______________________________ 
 
Severe Weather/Tropical Storm: _______________________________ 
 
Action Items 
 

 Project Manager Notified. 
 

 Track of Storm Poses No Threat. 
 

 Storm or Condition is Downgraded. 
 

 Upgrade to Condition IV. 
 
Storm Location 
 

Date/Time:______________________ Date/Time:______________________ 

Location/Coordinates:_________________ Location/Coordinates:_________________ 

  

Date/Time:______________________ Date/Time:______________________ 

Location/Coordinates:_________________ Location/Coordinates:_________________ 
 
Condition V Action Items Complete:_____________________  Date:_______________ 



 

HURRICANE PREPAREDNESS CHECKLIST 
 
 

Condition IV (Landfall within 72 hours) 
 

Date/Time Entered Condition IV:_______________________________ 
 
Action Items: 
 

 Notify Project Manager. 
 

 Notify Project Superintendent. 
 

 Notify Site Personnel. 
 

 Assemble shift personnel to begin preparation. 
 

 Track storm on hurricane tracking map (Attachment C) (if applicable). 
 

 Secure all heavy equipment located at the site in accordance with manufacturer’s 
specifications.  All equipment will be moved to a secured site location. 

 
 All equipment fuel tanks will be filled. 

 
 All subcontractors with equipment or supplies on-site will be notified to begin removal 

procedures. 
 
Condition IV Action Items Complete:_________________________ Date:______________ 



 

HURRICANE PREPAREDNESS CHECKLIST 
 
 

Condition III (Landfall within 48 hours) 
 
Date/Time Entered Condition III:_______________________________ 
 
Action Items: 
 

 Provide the status of the storm to site personnel on an hourly basis. 
 

 Take actions to secure job site necessary for Condition I that cannot be accomplished in 18 
hours. 

 
 Recheck all items on checklist IV to ensure they are complete (i.e. gas tanks are still filled). 

 
 
See itemized equipment checklist (itemized list of equipment to be secured/removed and COR 
for action). 
 
 
 
Condition III Action Items Complete:________________________ Date:______________ 



 

HURRICANE PREPAREDNESS CHECKLIST 
Itemized Equipment Checklist, Condition III 

 
 
Equipment 

 
Secure in Place 

 
Remove from Project Site 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



 

HURRICANE PREPAREDNESS CHECKLIST 
 
 

Condition II 
 
Date/Time Entered Condition II:_______________________________ 
 
Action Items: 
 

 Evacuate all visitors from the site. 
 

 Conduct a role call of site personnel and inform the Project Manager. 
 

 Check the status all incoming shipments of supplies and equipment. 
 

 Remove all unnecessary vehicles from the site. 
 

 Secure heavy equipment in accordance with manufacturer’s specification. 
 

 Secure all valuable records and equipment. 
 

 Release personnel from the site. 
 

 Recheck all items on checklist IV and III to ensure they are complete (i.e., gas tanks are still 
filled). 

 
Condition II Action Items Complete:__________________________  Date:______________ 



 

HURRICANE PREPAREDNESS CHECKLIST 
 
 

Condition I 
 
Date/Time Entered Condition I:_______________________________ 
 
Action Items: 
 

 Complete all action items for lower conditions of readiness. 
 

 Secure job site access and evacuate to safe refuge. 
 
 
 
Condition I Action Items Complete:___________________________  Date:______________ 
 
 



 

HURRICANE PREPAREDNESS CHECKLIST 
 
 

Resume Site Operations 
 
Date/Time Resume Site Operations:_______________________________ 
 
Action Items: 
 

 Conduct a damage survey. 
 

 Notify all site personnel when to return to work. 
 

 Develop a prioritized recovery plan. 
 

 Inspect electrical equipment before re-energizing to detect and repair damage. 
 

 Provide bottled water for drinking until normal drinking water is deemed safe to drink. 
 

 Remove storm debris from site. 
 

 Notify Program Manager of the resumption of site activities. 
 
 
 
Resume Site Operations Action Items Complete:________________  Date:______________ 
 



 

ATTACHMENT B 
EMERGENCY PHONE NUMBERS  
 
 
 
 



 

 
Local Agencies – 
Ambulance 
Fire  
Police 

 
911 
911 
911  

Hospital  
Riverview Medical Center 
1 Riverview Plaza 
Red Bank, NJ 07701 
 
Health Resource Clinic 
Concerta Medical Center 
135 Raritan Center Parkway 
Edison, NJ 08837 
 
Directions to the Health Resource Clinic and the hospital are located in 
Appendix D of the SSHSP 

 
Emergency – 911 
(732) 741-2700 
 
 
 
(732) 225-5454 

Regional Poison Control Center 800-552-6337 
Federal Agencies 
Agency for Toxic Substances and Disease Registry 
National Response Center 

(404) 639-0615 (24 hr.) 
800-424-8802 

Army 
Timothy Peck, USACE Baltimore District  
 
 
Wanda Green, Fort Monmouth DPW  

 
(410) 962-3416 (office)  

 (cellular) 
 
(732) 532-8341 (office) 

Shaw Personnel 
Project Manager – Doug Schicho 
 
 
Site Superintendent/Site Safety Officer – Mark Magness 
 
 
Program Safety Manager – Robert A Brooks, CSP 
 
 
 
Regional Health & Safety Manger – Winston (Doug) Russell, 
 

 
(973) 770-5306 (office) 
 
 
(973) 770-5302 (office) 

 (cellular) 
 
(973) 770-5325 (office) 

 (cellular) 
 
 
 

 (cellular) 
(865) 692-3584 (office) 
 

Shaw Corporation  (24 hour)  866-299-3445 

 

 
 

 

Redacted - Privacy Act

Redacted - Privacy Act

Redacted - Privacy Act

Redacted - Privacy Act



 

 

ATTACHMENT C 
HURRICANE TRACKING MAP  
 
 
This map will be posted on the job site in the event of an actual hurricane.  The map will be 
updated daily for the NOAA web site. 
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CFR Code of Federal Regulations 
EH&S Environmental Health and Safety 
EMR Experience Modification Rate 
HAZWOPER Hazardous Work Operations 
HSM Health and Safety Manager 
NIOSH National Institute for Safety and Health 
OSHA Occupational Safety and Health Administration 
PM Project Manager 
PPE Personal Protective Equipment 
Shaw Shaw Environmental, Inc. 
SSHSP Site-Specific Health and Safety Plan 
SS/SSO Site Supervisor/Site Safety Officer 
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1.0 BACKGROUND INFORMATION 

The primary site tasks include the following: 

• Mobilization and Site Preparation. 

• Radiological Survey (covered in specific detail in Appendix L). 

• Soil Gas Sampling. 

• Indoor Air Sampling – Summa Canister. 

• Geophysical Surveys. 

• Soil Sampling. 

• Surface Water/Sediment Sampling. 

• Geoprobe® Soil and Groundwater Sampling. 

• Existing Monitoring Well Groundwater Sampling. 

• Exploratory Test Pit Excavation. 

• Site Restoration/Demobilization. 
 

Activity Hazard Analyses (AHAs) have been prepared for the above activities and are included 
in Attachment C of the Site-Specific Health and Safety Plan (SSHSP). 

 
Shaw Environmental, Inc. Accident Experience 

 

YEAR Experience Modification 
Rate (EMR) (Interstate) 

OSHA 
Recordable 

Incident Rate 
2006 0.52 0.83 

2005 0.49 1.03 

2004 0.50 1.07 
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2.0 STATEMENT OF SAFETY AND HEALTH POLICY 

CORPORATE POLICY 
 
Subject:  SAFETY  
 
PURPOSE AND SUMMARY 
 

It is the policy of Shaw Environmental, Inc. (Shaw) to provide a safe and healthful 
workplace for all employees, subcontractors, and consultants in compliance with 
governmental requirements.  Additionally, the requirements of our clients shall take 
precedence provided that their requirements exceed those of Shaw and governmental 
regulations. 

 
We believe in two fundamental principles of safety:  all accidents, injuries, and 
occupational illnesses are preventable; and if an operation cannot be done safely, we will 
not do it.  To put these principles into practice, every associate will receive the 
appropriate training, equipment, and other resources necessary to complete assigned tasks 
in a safe and efficient manner. 

 
Safety, industrial hygiene, and loss prevention are the direct responsibility of all members 
of management, who must create an environment in which everyone shares a concern for 
their own safety and the safety of their associates.  Safety shall take precedence over 
expediency or shortcuts.  It is a condition of employment that all employees work safely 
and follow established safety rules and procedures.  No individual(s) may pose a direct 
threat to the health and safety of other individuals in the workplace. 

 
Managers must conduct their businesses in compliance with governmental safety 
regulations and company procedures.  All Shaw health and safety procedures shall be 
implemented for all Shaw employees on all projects where Shaw is the subcontractor, or 
a joint venture partner.  If Shaw is the prime contractor, Shaw procedures shall be applied 
to all Shaw and subcontractor personnel. 

 
The implementation of effective safety and health practices is a key measure of 
managerial performance.  Management, with the assistance of the internal health and 
safety professional staff, will conduct audits to assess the effectiveness of the safety 
program(s) in place, and to identify areas for improvement.  All deficiencies shall be 
corrected promptly. 

 
All injuries, occupational illnesses, vehicle accidents, and incidents with potential for 
injury or loss will be investigated.  Appropriate corrective measures will be taken to 
prevent recurrence, and to continually improve the safety of our workplace. 
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3.0 RESPONSIBILITIES AND LINES OF AUTHORITY 

Safety responsibilities, accountability and lines of authority are discussed in Section 2.0 of the 
SSHSP.  The Project Manager (PM), Site Supervisor/Site Safety Officer (SS/SSO), and Health 
and Safety Manager (HSM) are responsible for formulating and enforcing health and safety 
requirements, and implementing the SSHSP. 
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4.0 SUBCONTRACTORS AND SUPPLIERS 

Each subcontractor working on the project site will be required to adhere to the SSHSP and the 
requirements presented below.   

4.1 SUBCONTRACTOR/SUPPLIER COORDINATION AND CONTROL 

All subcontractors will be screened for safety performance and compliance with Federal alcohol 
and drug testing requirements prior to being issued any contract for site work.  Subcontractors 
will comply with the requirements for site safety as outlined in Shaw’s Health and Safety 
Procedure HS011 (Attachment B of the SSHSP).  The SS/SSO will be responsible for the 
conduct and control of Shaw subcontractors. 

4.2 SUBCONTRACTOR/SUPPLIER SAFETY RESPONSIBILITIES 

All subcontractor employees are subject to the same training and medical surveillance 
requirements as Shaw personnel depending on job activity.  All activities involving the potential 
for exposure to hazardous waste materials will require medical and training certification as 
mandated by 29 Code of Federal Regulations (CFR) 1910.120 and 29 CFR 1926.65.  All 
subcontractor personnel will be required to sign in daily and attend a daily meeting discussing 
operations and safety issues.  All subcontractors involved in construction/remedial activities will 
complete a Subcontractor Pre-Job Safety Checklist prior to the start of work at the site.  
Subcontractors will submit AHAs for their work activities to the SS/SSO.  The subcontractor 
reports directly to the PM.  All incidents involving subcontractor employees shall be reported to 
the SS/SSO and a copy of the subcontractor’s injury/illness report shall be submitted to the 
SS/SSO within 24 hours. 
 
Subcontractors are required to read and sign the SSHSP and comply with all requirements of this 
Accident Prevention Plan (APP).  Contractors not in compliance will be immediately dismissed 
from the site. 
 
Suppliers delivering various materials to the project site or providing equipment/ equipment 
maintenance will comply with all Naval Facility rules and regulations.  Supplier personnel will 
not be permitted into contaminated areas unless training and medical surveillance is in 
accordance with 29 CFR 1910.120/1926.65.  Contractors will not ride on tractors, forklifts or 
similar vehicles unless specific seats are provided.  They will follow facility hot work rules if hot 
work is required for vehicle or equipment maintenance.  Trucks will be loaded and unloaded in a 
safe and effective manner, and materials will be stored safely in designated locations only.  
Associated packaging will be properly disposed of, and litter will not be permitted to be scattered 
or blown from truck beds.  Operators of mobile equipment on site must observe all traffic rules 
such as speed limits and right-of-ways of pedestrians. 
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5.0 TRAINING 

Outlines of the site safety orientation and training for site personnel, subcontractors, and visitors 
are provided in Section 10.0 of the SSHSP. 

5.1 MANDATORY TRAINING AND CERTIFICATIONS 

Mandatory training and certifications are discussed in Section 10.0 of the SSHSP. 

5.2 EMERGENCY RESPONSE TRAINING 

All Shaw personnel who have completed the Shaw 40-hour Hazardous Work Operations 
(HAZWOPER) Training are qualified as emergency responders per 29 CFR 1910.120/1926.65 
(e)(3)(iv).  Site-Specific Emergency Response Procedures will be reviewed with all site 
personnel as a part of site indoctrination. 

5.3 SUPERVISORY AND EMPLOYEE SAFETY MEETINGS 

The Shaw SS/SSO will conduct daily safety meetings at the start of each work shift for on-site 
personnel and will require subcontractors to follow similar meeting procedures or participate in 
the Shaw daily safety meetings.  Daily safety meetings will comply with HS051 (Attachment B 
of the SSHSP). 
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6.0 HEALTH AND SAFETY INSPECTIONS 

6.1 INSPECTIONS 

The Shaw Project Manager and SS/SSO are required to conduct bi-monthly inspections of the 
sites using the Project Safety Inspection Report.  The SS/SSO is responsible for conducting and 
preparing reports of daily safety inspections of work processes, site conditions, and equipment 
conditions and submitting them to the HSM.  The SS/SSO will discuss any necessary corrective 
actions with the SS/SSO and review new procedures.  Copies of these reports are maintained on 
file at the project locations. 
 
The Shaw HSM representative may periodically conduct site visits and perform Site Safety 
Assessments.  These reports are kept on file at the Mount Arlington, New Jersey, office and are 
tracked in a database for each Shaw PM and SS/SSO, including the number of action items noted 
during the visit and written confirmation of the corrective actions for each item.  These responses 
are compiled and provided to program management for review. 

6.2 EXTERNAL INSPECTIONS/CERTIFICATIONS 

Shaw does not anticipate the use of outside sources for safety inspections, but may consider their 
use should it become necessary. 
 
As required, safety equipment will comply with appropriate regulations of OSHA (Occupational 
Safety and Health Administration), NIOSH (National Institute for Occupational Safety and 
Health), ANSI (American National Standards Institute), ASTM (American Society for Testing 
and Materials), U.S. Coast Guard (USCG), or other recognized certification organizations. 
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7.0 SAFETY AND HEALTH EXPECTATIONS, INCENTIVE 
PROGRAMS, AND COMPLIANCE 

Shaw considers safety the highest priority during work at a site containing potentially hazardous 
materials and has established a goal of zero incidents for all projects.  All projects will be 
conducted in a manner that minimizes the probability of near misses, equipment/property 
damage or injury.  Shaw will establish programs to recognize people and projects that 
demonstrate excellence in safety performance.  Shaw will use safety observation programs to 
identify and correct unsafe acts and conditions.  Safety awareness programs will be used to 
provide continuous training and development of good safety practices.  Shaw site supervision 
will investigate all incidents to determine root causes and institute corrective actions to prevent 
recurrence.  Shaw will provide and enforce safety rules to protect employees, subcontractors, 
clients, and the public. 

7.1 SHAW SAFETY INCENTIVE PROGRAMS 

A copy of the Shaw Safety Incentive Award Program will be available at each project.  The 
Shaw PM will develop a site-specific program for approval by the HSM and the Program 
Manager within 10 days of project mobilization. 

7.2 SHAW EMPLOYEE SAFETY RESPONSIBILITY REQUIREMENTS 

Each employee is responsible for personal safety as well as the safety of others in the area and is 
expected to participate fully in the Safety Improvement Process, particularly the Safety 
Observation Program.  The employee will use all equipment provided in a safe and responsible 
manner as directed by the SS/SSO.  All Shaw personnel will follow the policies set forth in the 
Shaw Health and Safety Procedures HS001-999 (Available on site on compact disc [CD]).  Site 
personnel concerned with any aspect of health and safety shall bring it to the attention of the 
SS/SSO.  If not satisfied, they should contact the HSM.  All project personnel have the authority 
to stop work if in their judgment serious injury could result from continued activity.  The 
SS/SSO shall be notified immediately if this becomes necessary.  To protect the health and safety 
of all personnel, employees that knowingly disregard safety policies/procedures may be subject 
to disciplinary actions up to and including termination.  Shaw Employee Safety Responsibility is 
fully detailed in HS010 Employee Safety and Health Work Rules (Attachment B of the SSHSP).  

7.3 MANAGERS AND SUPERVISORS SAFETY ACCOUNTABILITY 

It is the duty of the first line supervisor to motivate employees to adhere to Shaw’s safety policy 
in each work situation.  A first line supervisor for these purposes is defined as that person 
designated to give immediate on-site supervision to personnel involved in a task. 
 
All supervisors shall have complete knowledge of the safe procedure for all jobs and tasks under 
their supervision, or when in doubt, shall seek assistance prior to initiating a task.  This is the 
only acceptable manner in which to perform the task.  If the task cannot be accomplished safely, 
it will not be attempted. 
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Supervisors will: 

• Explain the safety procedure involved with a task to each employee and check frequently 
to see that the employee understands and works as instructed.  

• Allocate sufficient time for the training and coaching of all employees to insure that 
everyone knows the correct procedure for safely accomplishing required tasks. 

• Prevent new employees from performing any tasks until required training is completed. 

• Immediately correct unsafe conditions that involved site employees or contractors. 

• Ensure that the employees are outfitted with and wear personal protective equipment 
(PPE) as specified by this APP, SSHSP, other Shaw procedures, or as directed by the 
HSM. 

• Set a good safety example. 

• Obtain the cooperation of employees and contractors. 

• Provide a safe work environment for employees and contractors. 

• Confirm contractor safety performance records have been verified prior to contract award 
and monitor contractor performance during operations. 

• Report all accidents, near misses, and property damage in accordance with the Incident 
Management and Reporting Procedure. 

• Establish a safety culture, using the elements of the Shaw Safety Improvement process, 
which promotes awareness, encourages participation, and recognizes excellence. 
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8.0 ACCIDENT REPORTING 

8.1 EXPOSURE DATA (MAN-HOURS WORKED) 

Shaw’s Environmental Health and Safety (EH&S) Manager tracks and maintains incident 
records as to Federal reporting requirement.  Incident rates are reported monthly to Shaw’s 
EH&S Manager.  Incident Rates and Workers Compensation losses are tracked for each business 
line. 

8.2 ACCIDENT INVESTIGATIONS, REPORTS AND LOGS 

The SS/SSO conducts accident/incident investigations.  A report is completed by the SS/SSO 
and it must be submitted to the Shaw Baton Rouge, Louisiana, Safety Department within 24 
hours.  All incident reporting forms are provided in HS020. 

8.3 IMMEDIATE NOTIFICATION OF MAJOR INCIDENTS 

Shaw will immediately notify the client of any major incident, including injury, fire, equipment/ 
property damage, and environmental incident.  A full report will be provided within 24 hours.  
The following procedure will be followed in response to any major personal injury.  

8.4 ACCIDENT RESPONSE 

The nearest workers will immediately assist a person who shows signs of medical distress or 
who is involved in an accident.  The work crew supervisor will be summoned.   
 
The work crew supervisor will immediately make radio contact with the SS/SSO to alert him of a 
medical emergency situation.  The work crew supervisor will advise the following information: 

• Location of the victim at the work site. 

• Nature of the emergency. 

• Whether the victim is conscious. 

• Specific conditions contributing to the injury, if known. 
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9.0 MEDICAL SUPPORT 

On-site Medical Support/Off-site Medical Arrangements will be outlined in Section 9.0 of the 
SSHSP. 
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10.0 PERSONAL PROTECTIVE EQUIPMENT 

Protection levels provided in the SSHSP will be established for the site work activities based on 
the levels of site contaminants and the scope of work.  Once on site, results of air monitoring and 
visual inspection of the work activities may indicate the need for changes in these PPE level(s).  
Any significant change in the PPE level will be approved by the SS/SSO in consultation with the 
Certified Industrial Hygienist and/or HSM.  PPE selection criteria are outlined in HS600 and 
HS601 (Attachment B of the SSHSP).  
 
All personnel using respiratory protection will be cleared by a physician for use of a respirator 
and will be fit-tested to assure they can achieve an acceptable fit.  Physician clearance and results 
of fit testing will be documented as required by HS100 (Attachment B of the SSHSP). 
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11.0 PLANS REQUIRED BY THE SAFETY MANUAL 

11.1 HAZARD COMMUNICATION PROGRAM 

The Site-Specific Hazard Communication Program is included Section 4.2 of the SSHSP.  Shaw 
Hazard Communication Program complies with 29 CFR 1926.59/1910.1200 and is outlined in 
HS060 (Attachment B of the SSHSP).  

11.2 EMERGENCY RESPONSE PLANS 

The Emergency Response and Contingency Plan is included in Section 9.0 of the SSHSP. 

11.3 LAYOUT PLANS 

Work zones are defined in Section 5.0 of the SSHSP. 

11.4 RESPIRATORY PROTECTION PLAN 

The primary objective of respiratory protection is to prevent employee exposure to atmospheric 
contamination.  When engineering measures to control contamination are not feasible, or while 
they are being implemented, personal respiratory protective devices will be used. 
 
The criteria for determining respirator need have been evaluated based on the site contaminants.  
Air monitoring will be conducted to confirm that respiratory protection levels are adequate.  All 
respirator users will be OSHA trained in proper respirator use and maintenance.  The SS/SSO 
will observe workers during respirator use for signs of stress.  The SS/SSO and HSM will also 
periodically evaluate the implementation of the SSHSP to determine its continued effectiveness 
with regard to respiratory protection.  All persons assigned to use respirators will have medical 
clearance to do so.  

11.5 CONTINGENCY PLAN FOR SEVERE WEATHER 

Contingency plans for severe weather are included in Section 9.0 of SSHSP.  A Hurricane 
Preparedness Plan is located in Attachment F of the SSHSP. 

11.6 ALCOHOL AND DRUG ABUSE PREVENTION PLAN 

Shaw substance abuse procedures are outlined in Shaw HS101 – Drug and Alcohol Testing.  
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12.0 CONTRACTOR INFORMATION TO MEET THE 
REQUIREMENTS OF THE MAJOR SECTIONS OF EM 385-
1-1 

In addition to this APP, Shaw has prepared a SSHSP to meet the major requirements of United 
States Army Corps of Engineers Manual 385-1-1.  Additional procedures for major requirements 
are provided in the Shaw Health and Safety Procedures Manual HS001-999 (Available on site on 
CD). 



 

 
 

 
 
 
 
 
 
 

APPENDIX H 
SAFETY PLAN ACKNOWLEDGEMENT 



 

 
 

 
WORKER ACKNOWLEDGEMENT TO HEALTH-AND-SAFETY PLAN 

 
Page 1 of 3 
. 
I have been informed of, and will abide by, the procedures set forth in the SSHSP developed for 
the Fort Monmouth Site Investigation Sampling Activities.  I have also been provided with an 
opportunity to read this SSHSP and the hazard communication program.  I have been properly 
trained, medically monitored, and fit tested for the work that I am to perform. 
 
Name Date 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 



 

 
 

 
WORKER ACKNOWLEDGEMENT TO HEALTH-AND-SAFETY PLAN 

 
Page 2 of 3 
. 
I have been informed of, and will abide by, the procedures set forth in the SSHSP developed for 
the Fort Monmouth Site Investigation Sampling Activities.  I have also been provided with an 
opportunity to read this SSHSP and the hazard communication program.  I have been properly 
trained, medically monitored, and fit tested for the work that I am to perform. 
 
Name Date 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 



 

 
 

 
WORKER ACKNOWLEDGEMENT TO HEALTH-AND-SAFETY PLAN 

 
Page 3 of 3 
. 
I have been informed of, and will abide by, the procedures set forth in the SSHSP developed for 
the Fort Monmouth Site Investigation Sampling Activities.  I have also been provided with an 
opportunity to read this SSHSP and the hazard communication program.  I have been properly 
trained, medically monitored, and fit tested for the work that I am to perform. 
 
Name Date 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 



 

 
 

 
 
 
 
 
 
 

APPENDIX I 
OSHA 300 LOG 







 

 
 

 
 
 
 
 
 
 

APPENDIX J 
BLOOD BORNE PATHOGENS EXPOSURE CONTROL PLAN 





























 

 
 

 
 
 
 
 
 
 

APPENDIX K 
ACCIDENT REPORTING PROCEDURE 
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1.0 PURPOSE 

Cabrera Services, Inc. (CABRERA) is engaged in radiological activities that require 
the documentation and implementation of a Radiation Safety Program (RSP) 
compliant with radiation protection regulations.  The elements of the CABRERA 
Radiation Protection Program are set forth by this RSP and the appropriate 
guidelines to which CABRERA must implement for the scope of activities 
requested.  This RSP defines the CABRERA approach to health physics and 
includes the applicable provisions of 10 CFR 19, 10 CFR 20, 10 CFR 61, 10 CFR 
835 and DOE Order 5400.5.  The RSP is presented in a program level document 
form, from which specific project health physics procedures are to be developed 
and implemented. 

The purpose of this document is to define program requirements and radiation 
protection standards in support of CABRERA operations. In addition, this document 
is to fulfill the requirement of a documented Program for sites or projects where 
CABRERA is required to implement such a Program.  Examples include work 
under a CABRERA Nuclear Regulatory Commission (NRC) Service license at a 
customer’s facility or a Department of Energy (DOE) D&D project where CABRERA 
would be required to implement a Program rather than participate in the existing 
site Program.  CABRERA intends to use this Program to ensure through monitoring 
and ALARA practices, the health and safety of employees and workers, their 
protection from ionizing radiation, and the prevention of any release of 
radioactive contaminant releases that could adversely affect the environment. 

Portions of the Program will be implemented during CABRERA’s performance of 
site surveys, remediation activities, decontamination activities, waste 
characterization, waste packaging and waste shipment. 

2.0 PHILOSOPHY 

CABRERA’s philosophy is to control the possession, receipt, use, transfer, and 
disposal of radioactive materials at a customers facility in such a manner that the 
total dose to any individual does not exceed standards for protection against 
radiation prescribed in the regulations set forth by the NRC, DOE, Environmental 
Protection Agency (EPA), state regulatory agencies and licenses or permits 
issued to CABRERA or our customers by NRC, EPA or state regulatory agencies.  
In addition to maintaining radiation exposure within regulatory standards, 
CABRERA is committed to maintaining radiation exposure As Low As is 
Reasonably Achievable (ALARA) through the use of engineering controls, 
employee training and administrative procedures.  These exposure controls must 
be maintained for the sum of doses received by all exposed individuals as well as 
each individual.  All personnel are responsible for making recommendations that 
would further reduce personnel radiation exposures. 
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3.0 POLICY(S) 

3.1 ALARA 

It is the policy of CABRERA to maintain exposures to workers, members of 
the public and environment As Low As is Reasonably Achievable (ALARA), 
taking into account the state of technology and the economics of 
improvements in relation to benefits.  CABRERA has established a 
comprehensive ALARA program designed to comply with applicable 
regulations, including 10 CFR 20 and 10 CFR 835. 

Responsibilities – The president of the company is responsible for ensuring 
that a meaningful ALARA program is developed and implemented.  To meet 
this responsibility, the President assigns responsibility for assuring that 
ALARA is given proper consideration in project planning and in operations 
to the Corporate Health Physicist. 

The Corporate Health Physicist is responsible for ensuring that ALARA 
considerations are included in the design of project plans. 

Project Managers are responsible to ensure that radiological operations and 
activities are pre-planned and conducted to allow for the effective 
implementation of dose reduction, contamination reduction and control 
measures to achieve specific ALARA goals and objective for the facility/site. 

All employees of CABRERA involved in radiological work are responsible for 
maintaining their exposure ALARA, keeping track of their radiation 
exposure status and obeying posted, written and oral radiological control 
instructions and procedures. 

CABRERA Health Physicists are responsible for assisting Project Managers, 
the RSO, and the CHP in the development and implementation of the 
CABRERA radiation safety program, which shall include the operational 
ALARA program.  The Health Physicists are also responsible for assisting 
with ALARA input to system and facility/site designs, which involve potential 
exposure of personnel to radiation or radioactive materials. 

The key to the success of an ALARA program depends upon the 
understanding and cooperation of each individual performing radiation-
related activities.  Each individual is responsible for maintaining his own 
exposure as low as is reasonably achievable and to assure that his actions 
do not adversely affect the exposures of other individuals. 

All supervisors are responsible for planning and coordinating work to 
ensure that their personnel comply with all established procedures, 
instructions, and policies for health physics and reducing exposure. 
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Goals – The ALARA program shall be incorporated into the radiation safety 
program so that ALARA becomes an integral part of all aspects of the day-
to-day operations involving radiation exposure and radioactive materials.  
The overall goal of the ALARA program is to maintain the annual internal 
and external radiation dose to each individual and the annual collective 
dose to personnel ALARA. 

3.2 Respiratory Protection Policy 

It is CABRERA’s policy to maintain personnel exposure to known or 
suspected airborne radioactive and/or hazardous material as low as is 
reasonably achievable (ALARA) with regulatory guidance. 

The respiratory protection program is an integral part of the Health and 
Safety program.  The primary objective of the respiratory protection 
program is to limit, to the extent practicable, the inhalation of airborne 
radioactive materials and/or hazardous material.  Under normal 
circumstances, this objective shall be achieved by the application of 
practicable engineering controls such as process, containment, and 
ventilation equipment.  When such controls cannot be applied or are not 
feasible, respirators may be used. 

The management of CABRERA does not consider protection of workers from 
airborne radioactive materials through the use of respirators to be a routine 
operation, and for this reason their use, except for emergencies, shall only 
be authorized pursuant to an approved radiation work permit.  The use of 
respirators as a backup system for practicable engineering controls is an 
acceptable practice for routine operations provided an approved radiation 
work permit covers their use. 

Nonroutine operations are those that occur infrequently at irregular intervals 
and for this reason the application of engineering controls may be 
impracticable.  The protection of workers from airborne radioactive material 
and/or hazardous materials by the use of respirators during nonroutine 
operations is acceptable to the management of CABRERA provided that such 
use is authorized pursuant to an approved radiation work permit. 

Emergency conditions are unplanned events characterized by the need for 
rapid and aggressive actions to prevent or mitigate the effects of rapidly 
deteriorating conditions.  The use of respirators during such is often a 
reasonable substitute for engineering controls that must be assumed to be 
nonfunctional or ineffective.  The use of respirators in emergency conditions 
is acceptable. 
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The use of a respirator subjects the wearer to added stress and some 
discomfort.  For this reason, no specific limits have been placed on time 
duration that a respirator may be worn.  It is the policy of CABRERA that a 
person wearing a respirator may leave the area at any time to seek relief.  
This may be for reasons of equipment malfunction, physical or 
psychological distress, procedural or communication failure, significant 
deterioration of operating conditions, or any other condition that might 
require such relief. 

3.3 Training Policy 

CABRERA has a strong commitment to training.  CABRERA believes that 
properly trained individuals are a large part of ALARA.  Thus, CABRERA is 
committed to ensure that individuals receive training that, at a minimum, is 
commensurate with NUREG -1556, 10 CFR 19 and 20, federal and state 
regulations. 

4.0 IMPLEMENTATION OF POLICY 

Corporate policies will be implemented by the Radiation Safety Committee (RSC) 
and the Radiation Safety Officer (RSO).  The RSC will be composed of members 
extracted from various company-wide areas that would use, manage the use of, 
or train personnel in the use of sources of ionizing radiation.  The implementation 
of recommendations or decisions by the RSC is the responsibility of the RSO 
who will ensure implementation by Radiation Safety Staff members.    

5.0 INDIVIDUAL(S) RESPONSIBLE FOR RADIATION SAFETY PROGRAM 

5.1 Executive Management 

The President of CABRERA will act as the executive manager.  Under this 
role he will be responsible for oversight of the RSP and have the ultimate 
responsibility for the license and the activities associated with the license.  
Due to the various structures of different organizations, the executive 
manager may need to delegate certain responsibilities to other managers 
for the day-to-day oversight of the program. 

The executive manager will be involved in selecting the chairperson and 
members of the RSC and the RSO.  The executive manager will define the 
role, duties, and responsibilities of each RSC member and the RSO. 
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5.2 Radiation Safety Committee 

The Radiation Safety Committee (RSC) reports directly to the president of 
CABRERA as shown in Figure 1.  Figure 2 is example of the member of the 
RSC.  The RSC works with executive management and the RSO in 
implementing the RSP, and will be involved in establishing policies and 
procedures for managing the RSP.  The RSC has the approval of the 
executive management and the authority and flexibility necessary to 
effectively fulfill its role in managing the RSP.  The RSC is responsible for 
the following duties. 

5.2.1 Meet as often as necessary to conduct business, but not less than 
quarterly. 

5.2.2 Conduct periodic audits and inspections, reviews of the RSP, and 
along with the RSO and staff, review records, reports from the RSO, 
results of NRC inspections and written safety procedures.  Observe 
audits and/or inspections performed by the RSO and Staff to ensure 
adequacy of the management control systems.  An independent 
auditor may conduct these reviews; at the same time it does not 
relieve the RSC of the responsibilities to ensure that the reviews are 
conducted in accordance with applicable regulations.  Examples of a 
review include, but are not limited to, the following: 

• Personnel dosimetry data 

• Results of required radiation surveys 

• Any significant incidents, including spills 

• Contamination controls 

• Results of the annual audit of the radiation safety program 

• Programs for maintaining dose ALARA and providing any 
necessary recommendations to ensure dose is ALARA. 

• Project documents, such as the Specific Work Plan, Health and 
Safety Plan and QA Plan. 

• Review and approval of permitted program and procedural 
changes by at least two members of the Radiation Safety 
Committee prior to implementation. 

• Review of operating procedures to ensure compliance with this 
program, pertinent federal regulations, license and customer 
requirements. 
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5.2.3 Ensure that operations comply with the provisions of this program 
and all other pertinent federal and state regulations. 

 

Figure 1 

Cabrera Services, Inc. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lorenzo Cabrera * 
President (Executive Manager) 

Radiation Safety Officer 
(RSO) * 

Corporate Health Physicist *     
(CHP) 

Corporate Health and 
Safety Manager* 

Project Managers/Training 

Staff 

 

Above are the members of the  
Radiation Safety Committee 

* Indicates Members of Executive Management 
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EXAMPLE OF THE  
MEMBERS OF THE RADIATION SAFETY COMMITTEE 

 
 

As of: _________________ 
 
 

 
Lorenzo CABRERA, 
President, Operations 
 
 

Executive Manager 

Henry Siegrist, CHP, PE 
Corporate Health Physicist 
 
 

Chairman 
 

Steven Masciulli, CHP, CSP 
Senior Health Physicist & RSO 
 
 

Radiation Safety Officer 
 

Paul Schwartz, CIH, CSP 
Corporate Health & Safety Manager 
 
 

Health and Safety/Hazardous Materials 
 

David Watters 
Health Physicist 
 

Projects 
 
 
 

Ray Holmes, CHP 
Project Manager 
 
 

Training 

TBA 
 
 
 

Certified Waste Broker 
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5.2.4 Establish a radiation control program for those projects involving 
radioactive materials and implement development of procedural 
guidance for the program and the projects.  The RSC is authorized to 
make program changes and changes to procedures specifically 
identified in the license application, without prior NRC approval, so 
long as: 

• The proposed revision is documented, reviewed, and approved 
by the Radiation Safety Committee. 

• The revised program is in accordance with regulatory 
requirement, will not change license conditions, and will not 
decrease the effectiveness of the Radiation Safety Program. 

• The staff is trained in the revised procedures prior to 
implementation. 

• The audit program evaluates the effectiveness of the change and 
its implementation. 

The RSC may authorize changes in the following without notifying the 
NRC. 

• Programs and procedures referenced in the license 

• Changes indicated by NRC rule changes 

• Training for individuals working in or frequenting restricted areas 

• The audit program 

• Radiation monitoring instruments 

• Material receipt and accountability 

• Occupational dose 

• Safe use of Radionuclides and emergency procedures 

• Surveys  

• Changes in contractors for bioassay or waste disposal or for 
servicing, calibrating, and processing personnel dosimeters 
(providing the new dosimetry contractor is NVLAP approved), 
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• Changes in contractors for other outsourcing services (labs, 
project personnel, equipment rental, etc.).  Providing the new 
contractor presents equivalent or better credentials and, 

• Changes in a piece of referenced equipment providing the 
replacement is equivalent or better or the need has been altered. 

5.2.5 Ensure that employees working with radioactive materials have 
received the required training in operating procedures, rules, and 
special precautions prior to being occupationally exposed to 
radiation. 

5.2.6 Evaluate CABRERA’s overall efforts for maintaining doses ALARA on 
an annual basis that will include the efforts of the RSO, authorized 
users, and workers as well as those of management. 

5.2.7 Provide final approval of authorized users of radioactive materials on 
the license. 

5.2.8 Inform the president of CABRERA on program status and radiation 
safety objectives, the quality of the RSP in meeting our customer 
needs, maintaining dose to personnel and members of the public 
ALARA, and assuring protection of the environment. 

5.2.9 Evaluate new users and new uses of byproduct material. 

5.3 RSC Membership and Qualifications 

5.3.1 The Committee is composed of members from the following activities 
or areas of responsibility: 

• Health Physics 

• Health and Safety 

• Training 

• Management Liaison 

• Projects 

5.3.2 The membership of the RSC may be changed as required to meet 
programmatic needs.  The designated representative of each of 
these areas is valid from the date the NRC license is issued to 
CABRERA. 
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5.3.3 RSC members must have a college level degree and two (2) years of 
experience at a senior level in the area that they represent, or five (5) 
years of experience at a senior or management level in the area that 
they represent.  Members must be familiar with CABRERA RSP and 
procedures, applicable Federal and State regulations and our license 
requirements. 

5.3.4 A quorum of the RSC is authorized to act on the behalf of the 
committee for approval of necessary actions between regular 
meetings of the Committee.  A quorum shall consist of the executive 
manager (or his/her alternate), Chairman, the RSO, and at least one 
(1) other committee member or a minimum of 50% of the RSC 
members. 

5.3.5 The RSC is required to keep minutes of all quarterly meetings, and 
any ancillary actions of the committee that affect or are affected by 
the RSP.  At a minimum, the minutes will include the date of the 
meeting, the members present and absent to demonstrate a quorum 
was present, a summary of the discussions, recommendations and 
the results of votes. 

6.0 QUALIFICATIONS AND RESPONSIBILITIES 

6.1 Qualifications 

6.1.1 Corporate Health Physicist (CHP) – must have a B. S. or higher 
degree in Health Physics or a related field and at least (5) years of 
practical health physics experience, unless certified by the American 
Board of Health Physics. 

6.1.2 Project Manager (PM) – must have a college degree in Health 
Physics, or a related science, or engineering, and at least five (5) 
years of practical experience, of which at least one (1) year must be 
in field operations experience.  In addition to the field experience, at 
least two (2) years of the practical experience must be in a similar 
position and/or equivalent training. 

6.1.3 Radiation Safety Officer (RSO) – must have a college degree in 
Health Physics or a related science, or engineering, and at least five 
(5) years of practical experience, of which at least two (2) years must 
be in a similar position and/or equivalent training. 

6.1.3.1 In the absence of the RSO, the CHP serves in that capacity.  
For a specified purpose, i.e. required for two (2) or more 
projects at the same time, other qualified persons may act as 
or represent the office of the RSO for that function.  These 
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personnel may assume the duties of the RSO at the same 
time the responsibility for decisions of the RSO remain with 
license designated RSO. 

6.1.3.2 Minimum qualifications for an RSO duly authorized 
representative (or a Program Manager designate) shall be 
similar to the qualifications required to hold the office.  The 
designee should have the required degree and at least five 
(5) years of practical experience of which at least two (2) 
years must be in a similar position and/or in equivalent 
training, or at least eight (8) years of practical radiation 
safety experience, of which at least three (3) years must be 
in a similar position and/or in equivalent training. 

6.1.4 Corporate Health and Safety Manager – Must have a B.S. or higher 
degree in Occupational Safety, Industrial Hygiene, Environmental 
Health, or related field and at least five (5) years practical 
occupational health and safety experience.  Certification by the 
Board of Certified Safety Professionals (BCSP) and/or the American 
Board of Industrial Hygiene (ABIH) is required. 

6.1.5 Radiation Staff (Health Physics Technician) must have a two year 
college degree in Health Physics or a related science, or 
engineering, and at least three (3) years of practical experience or a 
high school degree, and at least six (6) years of practical experience 
of which at least two (2) years must be in a similar position and/or 
equivalent training. 

6.1.6 Waste Broker must have at least three (3) years of brokering as a 
significant activity with a minimum of twenty varying shipments.  The 
shipments could include all or some of the following:  A shipment to a 
qualified disposal facility (i.e., Barnwell, Hanford, Envirocare), an 
LSA shipment to a qualified disposal facility, a RAM nos shipment to 
a qualified disposal facility, an excepted package shipment, a 
hazardous waste shipment, a Federal Express shipment, and a 
shipment to a processing facility. 

6.2 Responsibility 

Note: The RSO, duly authorized representative, Project Manager, and Health 
Physics Technician have the authority to stop any work or activity that 
in their opinion could pose a hazard to the health and safety of the 
employees or general public.  Only the RSO or duly authorized 
representative has the authority to re-start the work.   



Revision 0     Radiation Safety Program 

 

 Cabrera Services, Inc. Page 12 of 36 

 

6.2.1 The CHP is responsible for supporting management, the RSC, and 
the RSO on radiological issues at a minimum, relating to any 
CABRERA project, the license, state and federal regulations.  The 
CHP reports to the Vice President of Operations. 

6.2.2 The Radiation Safety Officer (RSO) is qualified in the field of health 
physics and heads the RSP.  The RSO performs or supervises 
others to ensure that the duties specified are performed in a timely 
manner.  The person designated as the CHP is available to the RSO 
for technical support and auditing purposes.  The RSO is the Vice 
President of Operations or reports to the Vice President of 
Operations and has unrestricted access to the President of CABRERA 
on all matters pertaining to radiological health and safety of CABRERA 
personnel.  The RSO is assisted by the Radiation Safety Staff to 
administer the RSP as set forth in this program.  The RSO performs 
audits of all areas of use and individuals who are authorized to use 
radioactive material to ensure work is done in accordance with the 
license, regulations, and user permit conditions.  Specific duties and 
responsibilities of the RSO at a minimum, include: 

• Responsible for oversight of the day-to-day health physics 
program established by the radiation safety committee. 

• Monitoring and surveys of all areas in which radioactive material 
is used. 

• Packaging, labeling, surveys, etc., of all radioactive shipments. 

• Determine, review, and approve appropriate radiation detection 
instrumentation to utilize in the field based upon knowledge of the 
processes and radionuclides and /or field characterization of the 
radionuclides involved and the radiations and the abundances 
emitted by these radionuclides 

• Personnel monitoring program including determining the need for 
and evaluating bioassays, monitoring personnel exposure 
records, and developing corrective actions for those exposures 
approaching maximum permissible limits. 

• Training program 

• Waste disposal program 

• Inventory and leak tests of sealed sources 

• Decontamination 
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• Investigating any incidents and responding to any emergencies 

• Maintaining all required records 

• Communications with senior management and the RSC 
regarding program implementation and compliance status. 

• Be available to provide advice and assistance to the RSC and 
management on radiological safety matters whenever necessary. 

• Review and make recommendations to the RSC regarding the list 
of qualified users of radioactive materials in support of the 
license. 

• Report to the RSC, at periods not to exceed one year, on all 
findings and recommendations to reduce exposure to personnel. 

• Serve as the CABRERA liaison to the U.S. Nuclear Regulatory 
Commission on license inspection matters. 

6.2.3 The Project Manager (PM) reports to the Vice President of 
Operations on matters other than those specific to health physics.  
The PM should have at least three (3) years of experience in 
managing the various aspects of projects.  At least one (1) year must 
be field experience in the area(s) specific to the planned evolution, 
i.e., of radiological remediation, soil movement, and/or 
characterization.  A less qualified PM may be assigned simpler tasks 
(in training) as long as they report directly to an experienced PM or 
the CHP.  The PM has the following duties and responsibilities: 

• Ensure that all radioactive materials are handled in accordance 
with the provisions of this program, the radioactive materials 
license and pertinent state and federal regulations. 

 
• Provide technical advice and assistance to CABRERA 

management and personnel on all matters pertaining to project 
operations, specific work plan execution, project field personnel 
as those related to needs, qualifications and abilities. 

 
• Assist the RSO and Training Coordinator in training and 

orientations programs, for occupationally exposed individuals, for 
handling and processing of radioactive materials, and other 
personnel as required. 

 
• Stop any job or activity that in their opinion could pose a hazard 

to the health and safety of employees and the general public.  
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Conduct a complete review of the noncompliance and obtain 
RSC approval prior to allowing the job or activity to continue. 

 

6.2.4 The Corporate Health and Safety Manager is responsible for 
ensuring Cabrera Services, Inc. meets its commitment to provide a 
safe work environment for its employees, contractors, visitors, and 
the general public at all locations where it engages in business 
activities as well as advising management on all matters relating to 
compliance with federal, state, and local Occupational Safety and 
Health regulatory requirements.  The Corporate Health and Safety 
Manager reports to the Vice President of Operations. 

6.2.5 Radiation Safety Staff 

The Radiation Safety Staff are responsible for performing 
radiological projects as directed by the RSO or duly authorized 
representative.  Projects will be managed following license, federal, 
and state requirements.  The RSO and the Radiation Safety Staff 
have the following duties and responsibilities: 

• Implement and maintain an effective RSP that complies with the 
most recent provisions and conditions of this program, operating 
procedures, the radioactive materials license and applicable 
federal and state regulations. 

• Provide necessary information on all aspects of health physics 
personnel at all levels of responsibility pursuant to 10 CFR 19.12 
and 10 CFR 20. 

• Maintain surveillance of overall activities involving radioactive 
material, including monitoring and surveys of all areas in which 
radioactive material is used or stored. 

• Maintain a current ionizing radiation source inventory under 
CABRERA control and a record of their location to ensure that 
sources are secure against loss or unauthorized use. 

• Performance or arrangement of leak test evaluations on all 
sealed sources and calibration of radiation detection survey 
instruments. 

• Develop, coordinate, and participate in orientation and training 
programs for occupationally exposed individuals at periodic 
intervals (refresher training), and other personnel as required by 
changes in procedures, equipment regulations etc. 
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• Maintain current, all applicable required license amendments, 
and apply for amendments and renewals in a timely manner as 
approved by the RSC. 

• Distribute and process personnel radiation monitoring equipment, 
determine the need for and evaluate bioassays, monitor records 
for trends and unexpected exposures, notify individuals and their 
supervisors of radiation exposures approaching maximum 
permissible amounts, and recommend appropriate remedial 
action as necessary. 

• Formulate, revise, and maintain procedures for and in support of, 
the RSP. 

• Stop any job or activity that in their opinion could pose a hazard 
to the health and safety of employees or the general public.  
Conduct a complete review of the noncompliance and obtain 
RSC approval prior to allowing the job or activity to continue. 

6.2.6 Waste Broker 

The Waste Broker reports to the Vice President of Operations on all 
matters other than those specific to health physics.  The Waste 
Broker has the following duties and responsibilities: 

 
• Package and ship radioactive materials in accordance with all 

provisions of this program, the radioactive materials license, and 
pertinent state and federal regulations. 

 
• Provide technical advice and assistance to CABRERA 

management and personnel on all matters pertaining to 
packaging, marking, labeling, shipping and transportation of 
radioactive materials. 

 
• Assist the RSO and Training Coordinator in training orientation 

programs, for occupationally exposed individuals, for handling 
and transportation of radioactive materials and other personnel 
as required. 

 

6.2.7 Radiation Workers 

Employees of CABRERA who are assigned to work activities involving 
radioactive material have the following responsibilities, in accordance 
with 10 CFR 19 and this program. 

 
§ Obey posted, verbal and written health physics procedures. 
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§ Wear dosimetry devices as instructed by procedure and when 

required by other specific instruction of this program, project 
health physics, etc. 

 
§ Promptly report any lost or damaged devices to their supervisor 

and/or the RSO or duly authorized representative. 
 

§ Promptly report to their supervisor or RSO any incident, 
personnel injury, suspected overexposure, contamination, 
internal deposition, and any suspicious or questionable 
occurrence involving radioactive material. 

 
§ Be thoroughly familiar with equipment, procedures and 

requirements for the use of any special devices, prior to using or 
working with any source or device that produces ionizing 
radiation. 

 
§ Avoid any unnecessary exposure by use of the concept of time, 

distance and shielding when working in the presence of radiation 
sources to maintain their exposure As Low As is Reasonably 
Achievable (ALARA). 
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7.0 TRAINING 

7.1 Before beginning work with or in the vicinity of licensed material, all general 
employees, radiation workers, and HPT assigned to the project who are 
likely to receive an occupational dose in excess of 100 mrem in a year shall 
receive radiation safety training.  The training will be commensurate with 
their assigned duties and specific to the licensee's RSP.  The purpose of 
the training is to ensure personnel that receive occupational exposure are 
adequately trained in radiation safety to perform assigned work and to 
maintain exposure ALARA.  Each individual shall also receive periodic 
refresher training.  Retaining shall be performed whenever there is a 
change in duties or the work environment and at a frequency sufficient to 
ensure that all staff is adequately trained. 

7.2 The CABRERA training program provides a commitment to initial training, 
retraining, and continuing education.  The type and amount of instruction 
will be based on regulatory requirements (10 CFR 19.12(a) and 19.12(b)), 
past documented experience, and will be commensurate with potential 
radiological health protection problems in the areas in which the employees 
are expected to work.  Performance based training modules and continuing 
education are considered important aspects of this training program.  The 
training may take any form which may include utilizing video tapes or 
interactive on line or off line computer programs. 

7.2.1 In accordance with 10 CFR 19.12, all radiation workers will receive 
general and site-specific instruction prior to beginning work with 
licensed materials.  The elements of this training will include but are 
not limited to: 

• Applicable regulations and license conditions. 

• Area locations where radioactive material is used and/or stored. 

• Potential hazards associated with radioactive material. 

• Appropriate health physics procedures. 

• Individual ‘s obligation to report unsafe conditions to the RSO or 
applicable authorities. 

• Appropriate response to emergencies and unsafe conditions. 

• Locations of pertinent procedures, regulations, licenses and other 
material required by regulations. 
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• Radiation Work Permit (RWP).  

7.2.2 In addition to basic classroom instruction, performance-based (on-
the-job) training specific to the individual’s duties may be conducted.  
This helps to ensure safe handling of radioactive materials in 
accordance with ALARA principles. 

7.2.3 Since different radiation hazards will be encountered with different 
types of projects, site specific programs and/or job specific programs 
will be developed to instruct each different group with appropriate 
information in accordance with 10 CFR 19.  This information may be 
incorporated into other training programs or may be presented 
separately.  Specialized training, such as, emergency procedures 
OSHA, etc. are examples of training programs that would be 
presented as a separate training subject. 

7.3 Each radiation worker shall, prior to performing any radiation work, 
successfully complete radiation safety training including the following topics 
as a minimum.  The student attaining a minimum score of 80% on a written 
exam will demonstrate successful completion of this training. 

• Types and sources of ionizing radiation contributing to personnel 
exposure, 

• Biological effects and risks associated with exposure to ionizing 
radiation, 

• Radiation exposure limits and control levels, 

• Specifics for using time, distance and shielding to maintain 
individual exposures ALARA, 

• Specific personnel dosimetry requirements, 

• Operating, maintenance, handling and accountability procedures 
for radioactive sources, 

• Facility or site survey requirements and procedures, 

• Responsibilities of individuals, 

• Emergency procedures and, 

• Specific survey instrument requirements and operating 
procedures. 
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7.4 Initial training will be a minimum of eight hours and conducted by the RSO 
or a designated representative.  Completion of the training course includes 
successfully completing a minimum 20 question exam with a passing grade 
of 80%.  An alternative to attending the eight hour class is passing a 50 
question challenge exam with a minimum grade of 80%.  This alternative is 
designed for an individual with prior experience, similar qualification at 
another facility, or formal training in radiological controls or health physics. 

7.5 Once an individual has successfully completed the course, they are 
classified as a Radiological Worker I (RW-1) for a period of two (2) years. 
This re-qualification period will be tracked through the personnel and 
training matrix documentation that will be maintained by either or both the 
radiation safety office and the Training office.  The worker will be retrained 
or may challenge not later than the end of the month in which their two-year 
RW-1 classification expires. 

7.6 Radiation Worker training will be given annually or sooner if deemed 
necessary by the Radiation Safety Staff.  

7.7 The instructor must have a college level degree and two (2) years of 
experience in training, or five (5) years of experience in training of 
radiological issues.  The instructor must be familiar with CABRERA RSP and 
procedures, applicable Federal and State regulations and our license 
requirements.  

7.8 To ensure the training program is successful in ensuring workers 
understand the concerns of working with or around radioactive material, the 
RSO or independent consultant will conduct an annual assessment of the 
program.  The assessment will be documented and any recommended 
changes will be approved by the RSC. 

7.9 Records of training will be maintained for a minimum of three (3) years.  
Training records will include, but are not limited to: 

• A list of topics presented. 

• An approximation of the time spent on each topic. 

• Names of instructors and students, including a manner of positive 
identification. 

• Date(s) of training. 

• A written assessment or test for each student that documents 
satisfactory completion of training. 
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8.0 RADIATION PROTECTION STANDARDS 

Every effort will be made to maintain personnel radiation exposures below the 
indicated radiation protection standards as set forth in this section and consistent 
with the ALARA principle.  The occupational exposure standards prescribed in 
this section are exposures received by an individual assigned duties involving 
exposure to radiation and to radioactive materials.  Radiation exposures received 
from background radiation and medical exposures are not included in the 
radiation exposure limits specified in this section. 

8.1 Contamination Standards 

Radioactive material will be controlled in such as manner that the surface 
contamination does not exceed the levels specified in Regulatory Guide 
1.86, Termination of Operating Licenses for Nuclear Reactors, and in the 
USNRC, Division of Industrial and Medical Nuclear Safety, August 1987 
guideline document, Guidelines for Decontamination of Facilities and 
Equipment Prior to Release for Unrestricted Use or Termination of Licenses 
for Byproduct, Source, or Special Nuclear Material, and as set forth in Table 
I.  Each of these sources cite the same levels. 

The contamination levels in Table I represent the maximum allowable levels 
and every effort should be made to maintain contamination levels below 
these levels by implementing contamination control levels lower than the 
levels indicated.  Contamination control levels for customer facilities where 
CABRERA works may, in fact, be lower than the levels indicated in the table.  
In those cases and in all cases of lower contamination levels, the more 
stringent contamination control levels will be used to maintain compliance 
with customer requirements. 
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                              Table I  Contamination Limits 

ALLOWABLE SURFACE 
CONTAMINATION 

(DPM/100 CM2) 

 
 
 

RADIONUCLIDE 
 
 

REMOVABLE FIXED + 
REMOVABLE 

 
Transuranics, Ra-226, Ra-228, Th-230, 
Th-228, Pa-231, Ac-227, I-125, I-129 
 

20 100 

Th-Natural, Th-232, Sr-90, Ra-223,    
Ra-224, U-232, I-126, I-131, I-133 
 

200 1000 

U-Natural, U-235, U-238, and associated 
Decay products 
 

1000 α 5000 α 

Beta-Gamma emitters (radionuclides 
with decay modes other than alpha 
emission or spontaneous fission) except 
Sr-90 and others noted above. 

1000 β−γ 5000 β−γ 

 

8.2 Airborne Radioactivity Standards 

The amount of radioactive materials taken into a workers body will be 
limited to less than 10% of the ALI as specified in Table I, Columns 1 and 2, 
of Appendix B of 10 CFR Part 20, providing the total effective dose to the 
individual is maintained ALARA. 

9.0 VISITORS 

Exposure to radiation will be controlled by administrative procedures, employee 
training and engineering controls.  Only through the mutual cooperation and 
commitment of all employees can CABRERA meet its goal of maintaining 
personnel exposures As Low As is Reasonably Achievable (ALARA). 

Casual visitors will always be escorted in any restricted area.  Casual visitors 
may not perform work nor supervise personnel performing work. 

Routine visitors who will receive occupational dose will be escorted during their 
entry into any controlled area.  Training information commensurate with the 
hazard or risk involved will be provided and documented for retention in the 
visitor file.  An attachment documenting the entry will be provided to the visitor 
upon completion of the entry/visit. 
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Escorted visitors will not be allowed to enter any high radiation area, 
contaminated or airborne radioactivity areas.  Permission to deviate from this 
must be obtained on a case-by-case basis, in writing, from the RSO.  The visitor 
may be requested or required to become a CABRERA radiation worker.  Some 
level of formal training will be required in all cases. 

10.0 AUDITS AND INSPECTIONS 

Audits and inspections shall be performed on a routine basis to evaluate the 
effectiveness of the RSP, and the level of compliance with applicable 
regulations, standard operating procedures, and license conditions.  At a 
minimum, an audit of the RSP, based on an approved written plan, shall be 
performed annually.  A qualified individual having no direct responsibility for 
the operation being audited shall be used to perform the annual audit in order 
to ensure unbiased and competent results.  The annual audit for radiological 
safety shall be performed by an individual with at least two years experience in 
applied health physics.  Items requiring corrective action shall be documented 
in a report distributed to the RSO and RSC.  Follow-up actions will be 
documented. 

At a minimum, Inspections shall be scheduled quarterly.  Inspections can be 
performed by Radiation Staff members and will follow an approved written 
plan.  Items requiring corrective action shall be documented in a report 
distributed to the RSO and members of the RSC.  Follow-up actions will also 
be documented and distributed to members of the RSC.  The RSC will review 
and evaluate the findings and corrective actions of the most recent 
inspections.  The RSC may initiate corrective actions at that time. 
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11.0 RADIATION MONITORING INSTRUMENTS 

Instruments used for radiation detection and measurement shall have a 
standard operating procedure written and approved by the RSO or duly 
authorized representative.  Such procedures shall contain instructions on the 
proper use of the instrument, as well as calibration instructions for those 
instruments, which are calibrated by a NRC licensed contract company.  
Radiation detection instruments are calibrated semiannually and after each 
repair that would affect the accuracy of the instrument.  

Only personnel trained in their use and in accordance with CABRERA 
procedures will use radiation detection instruments.  Instrumentation is 
calibrated on a six (6) month schedule and after each repair that would affect 
the accuracy of the instrument by the manufacturer or a certified calibration 
laboratory.  A calibration sticker shall be attached to the instrument to allow 
the operator to verify the instrument is within current calibration prior to use.  If 
an instrument is found to have a past due calibration, the instrument SHALL 
NOT be used and SHALL BE tagged with an “OUT OF CALIBRATION” sticker 
or equivalent tag. 

 
All health physics instruments shall be visually inspected, battery checked, 
and source checked prior to use. 

12.0 MATERIAL RECEIPT AND ACCOUNTABILITY 

The RSO shall approve or place all orders for radioactive material and ensure 
that the requested material, quantities, manufacturer, and model are 
authorized by the license and that the possession limits are not exceeded. 

During normal working hours, carriers shall be instructed to deliver radioactive 
packages directly to the Radiation Safety Office or designated receiving area. 

During off-hours, designated-trained personnel shall by instructed by the RSO 
to accept delivery of radioactive packages in accordance with this procedure.  
Upon receipt of the package, the RSO shall be notified. 

13.0 OCCUPATIONAL DOSE 

The RSP shall be implemented to control exposure through approved 
standard operating procedures.  The procedures shall reference and provide 
instructions to ensure compliance with the applicable federal regulatory 
documents such as 10 CFR 19 & 20, and ensure that no occupational 
exposure limits set forth in 10 CFR 20 and the NRC license are exceeded.  
Radioactive materials and sources of radiation will be controlled in such a 
manner that radiation exposures to workers do not exceed limits specified in 
10 CFR 20, Subpart C. 
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Radiation monitoring (external and/or internal) shall be conducted continuously 
when it is likely that any individual will exceed 10 percent of the annual limit.  
Occupationally exposed workers who have received radiation exposure prior 
to employment with CABRERA are required to provide their radiation exposure 
history records or names and addresses of previous employers and locations 
where they have received exposures.  Copies of this letter will be sent to the 
individual, and maintained in the individual's personnel exposure file by 
CABRERA. 

13.1 Personnel Monitoring 

Personnel likely to receive in one year from radiation sources external to 
the body, a dose in excess of 10% of the applicable limits will be monitored 
by personnel dosimetry.  The personnel dosimetry devices will indicate the 
amount of ionizing radiation to which the wearer was exposed.  The 
personnel dosimeter will normally be worn on the upper front torso.  
Personnel are responsible to wear dosimetry as directed by the RSO.  If a 
personnel dosimeter is lost, misplaced, or indicates an off-scale reading, 
the employee is required to notify their supervisor, health physics and/or the 
RSO immediately. 

13.2 Embryo/Fetus 

All reasonable efforts will be made to keep ionizing radiation exposure 
to the unborn child to the lowest practical level, as prescribed in 10 CFR 
20.1208.  Once a female employee determines that she is pregnant, 
she is encouraged to notify CABRERA in writing of her pregnancy.  
CABRERA will then institute radiation control measures that will limit 
radiation exposure to the unborn fetus to less than 500 mrem for the 
term of the pregnancy and below 50 mrem per month in any month 
after declaration. 

13.3 Minors 

No individual under the age of 18 years will be assigned radiation 
worker duties. 

14.0 PUBLIC DOSE 

Members of the general public are not permitted in CABRERA work areas where 
radioactive materials are handled.  If an individual requires entry into a 
CABRERA work area for inspection or audit purposes, they will be required to 
provide the necessary information regarding their personal radiation worker 
training status.  Appropriate supplemental training and dosimetry will be 
provided commensurate with the hazards involved in the work area and 
activity.  Radiation exposures to the general public will be maintained below 
the following limits as prescribed in 10 CFR 20.1301. 
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• The dose in any unrestricted area will be maintained below 2 mrem in any 

one hour period. 
 

• The maximum exposed individual’s total effective dose equivalent (TEDE) 
from occupancy in all unrestricted areas will not exceed 100 mrem per 
calendar year. 

 
In certain cases the provisions of EPA environmental radiation standards as listed 
in 40 CFR part 190 may also apply.      

 
 

15.0 SAFE USE OF RADIONUCLIDES 

CABRERA shall develop and implement procedures that will be used to ensure 
the security and safe use of all licensed material from the time it arrives at the 
facility until it is used, transferred, and/or disposed. 

When any licensed materials are in use in controlled or unrestricted areas, 
they must be under constant surveillance so that the radiation worker can 
prevent others from becoming contaminated by or exposed to the material, or 
prevent persons from removing the material from the area. 

15.1 Licensed Material 

CABRERA’s work with licensed materials will be performed within the 
requirements specified in a Radioactive Materials License issued by the 
NRC or an agreement state. 

15.2 Exempt Materials 

CABRERA may and does possess exempt quantities of radioactive materials 
in the form of check sources that are used to check instrument operation.  
Radioactive sources (that are exempt from licensing) are kept in a source 
storage locker located within the CABRERA Radiation Safety Office located 
in East Hartford, Connecticut.  When these sources are used for field 
assignments, they are transferred by the RSO or authorized representative 
out of the storage locker to the individual user who is then responsible for 
their positive control.  Upon completion of the field assignment, the sources 
are then returned to the storage locker and logged in by the RSO or duly 
authorized representative.  These sources may be inventoried in their field 
locations, as required. 
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15.3 Receiving and Opening Packages 

In accordance with 10 CFR 20.1906, packages containing radioactive 
materials will be surveyed for radioactive contamination and radiation 
levels.  The survey will be performed within three (3) hours after receiving 
the transported package during normal working hours, or not longer than 
three (3) working hours from the beginning of the next scheduled working 
day after receipt, if delivered after work hours. 

15.4 Contaminated Areas and Materials 

All licensed materials at customer facilities shall be stored in secured areas 
when not in use or under surveillance by personnel to prevent unauthorized 
removal or access.  Contaminated Areas that exceed the contamination 
limits in Table I shall be secured to prevent unauthorized or inadvertent 
entry or removal of contamination. 

15.5 Posting of Radiation Areas 

Any area accessible to personnel in which there exists ionizing radiation at 
dose-rate levels such that an individual could receive a deep dose 
equivalent in excess of 5 mrem in 1 hour at 30 centimeters from the 
radiation source or from any surface that the radiation penetrates shall be 
posted.  Sufficient indicators (such as barrier rope or ribbon) shall be used 
to identify the boundary of the radiation area.  At a minimum, the posting 
shall have a sign with the following: 

CAUTION RADIATION AREA 

An exemption to this requirement is permitted in areas or rooms containing 
radioactive materials for periods of less than 8 hours, if each of the 
following conditions is met. 

o The materials are constantly attended during these periods by an 
individual who takes the precautions necessary to prevent exposure to 
radiation or radioactive materials in excess of the limits specified above 
and stated in 10 CFR Part 20. 

o The area or room is subject to the licensee’s control.  For example, the 
area around a truck loading radioactive waste does not require posting 
if the above conditions are met. 

15.6 High Radiation Areas 

Any radiation area accessible to personnel in which there exists ionizing 
radiation at such levels that an individual may receive in excess of 100 
mrem in 1 hour at 30 centimeters from the radiation source or from any 
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surface that the radiation penetrates shall be locked or continuously 
guarded and posted.  At a minimum, the posting shall have a sign with the 
following: 

CAUTION, HIGH RADIATION AREA 
or 

DANGER, HIGH RADIATION AREA 

15.7 Very High Radiation Areas 

Any area accessible to personnel in which there exists ionizing radiation at 
such levels that an individual could receive in excess of 500 Rad in 1 hour 
at 1 meter from the radiation source or from any surface that the radiation 
penetrates shall be locked or continuously guarded when open and posted.  
At a minimum, the posting shall have a sign with the following: 

GRAVE DANGER 
VERY HIGH RADIATION AREA 

15.8 Airborne Radioactivity Area 

Any room, enclosure, or area in which airborne radioactive material exist in 
concentrations in excess of the derived air concentrations (DAC’s) specified 
in Table I, Column 3 of Appendix B, Title 10 Part 20 of the Code of Federal 
Regulations, or concentrations such that an individual present in the area 
without respiratory protective equipment could exceed, during the hours the 
individual is present in a week, an intake of 0.6 present of the annual limit 
on intake (ALI), i.e., 12 DAC-hours, shall be posted.  At a minimum, the 
posting shall have a sign with the following: 

CAUTION - AIRBORNE RADIOACTIVITY AREA 
or 

DANGER, AIRBORNE RADIOACTIVITY AREA 

15.9 Radioactive Materials Area 

Any room, or area in which there is used or stored an amount of licensed 
material exceeding 10 times the quantity of such material specified in 
Appendix C, Title 10 Part 20 of the Code of Federal Regulations shall be 
posted.  At a minimum, the posting shall have a sign with the following: 

CAUTION, RADIOACTIVE MATERIALS AREA 
or 

DANGER, RADIOACTIVE MATERIALS AREA 

15.10 Labeling Containers 

A container that contains licensed material shall have a durable clearly 
visible label bearing the radiation symbol and the words “CAUTION, 
RADIOACTIVE MATERIAL” or “DANGER, RADIOACTIVE MATERIAL.” 
The label shall also contain the following information that will allow 



Revision 0     Radiation Safety Program 

 

 Cabrera Services, Inc. Page 28 of 36 

 

individuals working with or around the containers to implement precautions 
to avoid or minimize exposures: 

• Radionuclide present. 
 

• An estimate of the quantity of radioactivity and date of estimate. 
 

• Radiation levels. 
 

• Types of material and if appropriate, mass enrichment. 
 

Containers are exempt from the above labeling requirements if the following 
conditions are met: 

 
• Containers holding licensed material in quantities less than the 

quantities listed in Appendix C, Title 10 Part 20 of the Code of Federal 
Regulations, 

 
• Containers holding licensed material in concentrations less than those 

specified in Table 3 of Appendix B to Title 10 Part 20 of the Code of 
Federal Regulations, 

 
• Containers are attended by an individual who takes the necessary 

precautions to prevent the exposure of others in excess of 10CFR20 
limits 
 

• Containers when they are in transport and packaged and labeled in 
accordance with the regulations of the Department of Transportation. 

 
• Containers that are accessible only to individuals authorized to handle, 

use, or work in their vicinity provided the containers are in locations 
identified to individuals by a readily available written record (containers 
in storage vaults, hot cells, etc.)  

16.0 EMERGENCY PROCEDURES 

It is the policy of CABRERA to provide whatever response is necessary in order 
to protect the health of our workers and all others at or in the immediate area 
of the CABRERA work site.  It is important for all CABRERA employees to 
recognize that response to emergency situations must be prompt and accurate 
in order to maximize our efficiency to deal with potential insults to the working 
population or members of the general public. 

CABRERA shall develop and implement a procedure that incorporates large 
sections of the NUREG-1556, Appendix R "Emergencies Procedure."  
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CABRERA will immediately notify the NRC and the licensee for which the work 
is being performed if any of the following conditions listed in 10 CFR 20, 
Subpart M exist. 

 

17.0 SURVEYS 

Survey is defined in NUREG 1556, Volume 11 as an evaluation of the 
radiological conditions and potential hazards incident to the production, use, 
transfer, release, disposal, or presence of radioactive material or other 
sources of radiation.  CABRERA will develop and implement procedure(s) to 
perform surveys in a manner that meets compliance with 10 CFR 20.  At a 
minimum, the procedures shall address the requirements of this program in 
the area of contamination control, release of materials for facility which 
CABRERA is working at, radiation work permits, surveys, personnel access, 
frisking, posting, and personnel protective equipment. 

At a minimum, radiation staff members shall perform the following frequency 
for surveys performed at facilities were CABRERA is performing work under the 
CABRERA's NRC license: 

• Radiation surveys of areas not posted as radiation areas will be required 
monthly; 

• Contamination surveys of areas not posted as contamination areas will be 
required monthly; 

• Contamination survey of areas posted as contaminated will be performed 
weekly or daily when work is preformed. 

• Radiation surveys of areas posted as radiation areas will be performed 
weekly or daily when work is preformed. 

• Air samples shall be taken weekly or as required by the RWP. 

• Additional surveys will be performed for work related activities and in 
support of RWPs as required by responsible radiation staff members, work 
plans, and/or operating procedures. 

Many different types of surveys may need to be performed due to the 
particular use of licensed materials.  Some of the more important are: 

• Surveys for radioactive contamination that could be present on surfaces of 
floors, walls, furniture, and equipment. 
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• Measurements of radioactive material concentrations in air for areas where 
radioactive materials are handled or processed in unsealed form and 
where operations could expose workers to the inhalation of radioactive 
material or where licensed material is or could be released to unrestricted 
areas. 

• Measurements of radioactive material concentrations in water that is 
released to the environment or to the sanitary sewer. 

• Bioassays to determine the kinds, quantities or concentration, and in some 
cases, the location of radioactive material in the human body. 

• Surveys of external radiation exposure levels in both restricted and 
unrestricted areas. 

17.1 Radiation Surveys 

Radiation surveys are performed to determine radiation conditions in the 
work area and provide personnel awareness to implement the CABRERA 
ALARA commitment.  Radiation surveys also identify radiation conditions 
that require special posting as required by regulations to alert personnel of 
elevated radiation levels in a particular work area.  Worker exposures can 
be estimated and controlled by understanding specific exposure levels and 
working time. 

Radiation surveys are also used to determine the levels of radioactive 
material on surfaces when characterizing sites and facilities.  These 
surveys determine if residual activity is below “unrestricted” release criteria 
or identifies specific areas that must be decontaminated to meet the release 
criteria. 

17.2 Contamination Surveys 

Contamination surveys are used to determine the levels of fixed and 
removable radioactive materials on surfaces and equipment.  The survey 
technique uses disc smears (swipes) on surfaces to determine the amount 
of radioactivity that may be removed from the surface.  The smears are 
then counted using a sample counter to determine the alpha and beta 
activities that were removed in the test.  The fixed plus removable 
contamination is determined by direct measurement on surfaces.  If the 
fixed and removable contamination is below the limits specified in Table I, 
the area or equipment can be further evaluated for release or disposal as 
“uncontaminated.” 

Contamination surveys also identify areas or items that must be placed 
under control to prevent the dispersion or release of radioactive materials. 
Once identified, the area or materials are confined using roped off areas 
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and entry controlled to isolate the contamination until the levels are reduced 
by decontamination techniques below the “unrestricted” release criteria. 

17.3 Air Sampling 

Periodic air samples are taken as required verifying that air concentrations 
routinely remain below 10% of the DAC, to maintain the Committed 
Effective Dose Equivalent (CEDE) ALARA.  Air samples are taken using 
personal lapel (or equivalent) air samplers or grab samplers that provide 
measurement of concentrations in the workers breathing zone.  If the air 
concentration exceeds 10% of DAC values, the RSO should be notified so 
appropriate corrective actions can be taken and exposures received by 
workers evaluated and included in their personal exposure file. 

17.4 Bioassay 

In the event of an emergency where an individual may become 
contaminated and radioactive material was taken into the body through skin 
absorption or other means, or is suspected of having ingested or inhaled 
radioactive material, an estimate of the amount of material taken into the 
body may be required. 

Bioassay is used to assess inhaled, ingested, or absorbed radioactive 
materials in order to determine internal and/or total dose to workers.  The 
detection level for bioassay samples shall be 10% of the Annual Limit of 
Intake (ALI) or lower, if practical. 

17.5 Leak Test 

Sealed sources used for instrument calibration and response checks shall 
be inventoried and stored in a secure location.  A leak check of inventoried 
sources will be performed and documented every six months.  Leak testing 
is not required if: 

• Sources contain only hydrogen-3 (tritium) 

• Sources only contain byproduct material with a half-life of less 
than 30 days 

• Sources contain only a radioactive gas 

• Sources contain 100 microcuries or less of beta or gamma 
emitting material or 10 microcuries or less of alpha emitting 
material 

• The sources are stored and not being used (they must be leak 
tested before use or transfer)   
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18.0 TRANSPORTATION 

CABRERA shall develop and implement procedures that ensure compliance 
with NRC and Department of Transportation (DOT) regulations.  CABRERA 
shall use only qualified Waste Brokers that meet the shipping requirements of 
the waste disposal facilities.  The Waste Broker will report to the RSO on 
issues related to shipment of radioactive waste and/or materials. 

19.0 WASTE MANAGEMENT 

CABRERA shall develop and implement procedures that ensure compliance 
with NRC and EPA regulations.  The procedures shall be developed for 
handling of waste, safe and secure storage, waste characterization, waste 
minimization, and disposal of radioactive waste.    

19.1 Release into air and water 

CABRERA employees shall not release radioactive material into the air or 
water. 

19.2 Disposal of Waste at Licensed Landfill 

A licensee can dispose of licensed (radioactive) material by transferring 
the material to an authorized recipient, i.e., another licensee with a valid 
license to receive and store or receive and bury (provide final 
disposition) the material.  In order to provide a disposal service in a land 
disposal facility licensed under 10 CFR Part 61, the authorized recipient 
must be specifically licensed to receive waste containing the specified 
or identified licensed material.  The transfer of material between a 
licensee and an authorized receiver must be accompanied with a 
system of manifesting, a certification or characterization process and 
control/tracking system. 

19.3 Disposal of Liquids in Sanitary Sewer 

CABRERA employees shall not dispose of liquids containing radioactive 
or hazardous materials in a sanitary sewer. 

19.4 Incineration of Waste 

CABRERA employees shall not incinerate waste materials containing 
radioactive materials. 
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19.5 Disposal of Wastes From Contaminated Areas Following Surveys 

Materials, items, and waste that have been decontaminated and a 
thorough survey indicates contamination levels are below those 
specified in Table I can be evaluated for disposal in a sanitary land fill.  
More restrictive limits may apply at certain customer facilities where 
CABRERA works and the most restrictive contamination limits will prevail.  
Items from contaminated areas that are known not to have been 
contaminated and exhibit no detectable activity above background, as 
measured with an instrument appropriate for the material may be 
released.  If the waste consists of containers that have held contained 
radioactive materials any radioactive materials signs shall be removed 
or defaced clearly indicating that the container no longer contains 
radioactive material. 

19.6 Operation of a Waste Compactor or Compaction Equipment 

CABRERA employees shall not operate a waste compactor or 
compaction equipment unless performed under contract, at a client site.  
Any CABRERA personnel requested to operate this type of equipment 
shall be trained and that training shall be documented prior to any 
operation. 

CABRERA personnel must comply with all conditions of their license prior 
to beginning any equipment operations. 

20.0 RECORDS, REPORTS AND NOTIFICATIONS 

20.1 Personnel Records 

A personnel file is maintained for each employee assigned work duties 
involving radioactive materials.  The content of these files include: 
 
§ A record of radiation exposure received by the individual during previous 

employment is maintained by requesting personal exposure information 
from previous employers where the individual worked with radioactive 
materials. 

 
§ A record of personnel dosimeter measurements is recorded in the 

personnel file to provide a permanent record of radiation exposure 
received during the course of CABRERA work assignments. 

 
§ If a personal dosimeter is lost or damaged, an exposure investigation 

will be performed and an exposure will be assigned for the monitoring 
period. A report detailing the exposure estimate will be included in the 
personnel record. 
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§ If the air concentration in the work area exceeds 10% of DAC values, air 

samples and bioassay samples will be used to estimate internal 
exposures received by the worker and included into their personal 
exposure file. 

 
§ If a worker finds contamination on their person above the limits specified 

in Table I, a report of the incident will be placed in the personnel file to 
determine exposure from the incident. 

 
The personnel records will be maintained indefinitely and personnel may 
review their file or request copies of information within their files.  The 
licensee for which work is performed will be provided individual exposure 
information as required by their license or applicable regulations. 

 

20.2 Radiation and Contamination Records 

Radiation and contamination survey records collected during site surveys, 
remediation/decontamination activities, and radiological characterization 
activities are stored in site-specific files at the East Hartford office.  
Duplicate copies of the records are also supplied to the licensee where the 
work was performed. 

 

20.3 Records of Waste Disposal 

Radiation Survey Records, contamination survey records, shipping 
manifests, and certifications generated for a licensee’s shipment of 
radioactive materials to a licensed disposal site shall be stored in specific 
shipment files in the East Hartford office.  Duplicate copies of the records 
are supplied to the licensee for which the work was performed. 
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21.0 PROCEDURES 

CABRERA procedures have been developed for all aspects of the radiation 
safety program through the use of federal regulatory guidance documents and 
other applicable guidance documents.  These procedures will facilitate the 
control of radiation exposures, contamination and airborne radioactivity on all 
CABRERA projects and worksites.  Attachment 1 provides a list of Cabrera 
Services radiation safety program procedures.  
 
Administrative procedures define specific program functions and the methods 
to be used when carrying out each program function.  All radiological CABRERA 
job functions will be governed by the rules and regulations set forth in the 
administrative procedures.    
 
Operational procedures define precise methods used to perform specific 
radiological job functions properly and safely.  These operational procedures 
are governed by the program functions set forth by the administrative 
procedures.  The methods vary according to each particular procedure but 
remain consistent in their methodical approach to each objective.  
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Attachment 1 
List of Procedures 

 
AP-001  Record Retention 
AP-002  [Reserved] 
AP-003  Radiological Conditions Awareness Report 
AP-004  Radiological Compliance Audits 
AP-005  ALARA  
AP-006  Respiratory Protection Program 
AP-007  Bioassay Program 
AP-008  Dosimetry Program 
AP-009  Training 
AP-010  Personnel Protective Equipment 
AP-011  Emergency Response 
AP-012  Radiation Work Permits 
AP-013  Packaging Radioactive Material 
AP-014  Classifying Radioactive Waste 
AP-015  [Reserved] 
AP-016  Radioactive Material Tracking 
 
OP-001  Radiological Surveys 
OP-002  Air Sampling and Analysis 
OP-003  [Reserved] 
OP-004 Unconditional Release of Material from Radiological Control 

Areas 
OP-005  Volumetric and Material Sampling 
OP-006  [Reserved] 
OP-007  [Reserved] 
OP-008  Chain of Custody 
OP-009  Use and Control of Radioactive Check Sources 
OP-010  [Reserved] 
OP-011  Procurement and Receipt of Radioactive Material 
OP-012  Opening Radioactive Material Containers 
OP-013  [Reserved] 
OP-014  Contamination Containment Devices 
OP-015  Step-Off Pads 
OP-016  Portable HEPA Systems and Vacuum Cleaners 
OP-017  Empty Transport Vehicle Radiological Surveys 
OP-018  Decontamination of Equipment and Tools 
OP-019  Radiological Posting 
OP-020  Operation of Contamination Survey Meters 
OP-021  Alpha-Beta Counting Instrumentation 
OP-022  Operation of Ionization Chambers 
OP-023  Operation of Micro-R Meters 
OP-024  Direct Reading Dosimeters 



 

 

Attachment 3  CABRERA SOP OP-001: Radiological 
Surveys 
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1.0 PURPOSE 

The purpose of this procedure is to establish the framework and to define the 
requirements for Cabrera Services, Inc., (CABRERA) personnel performing 
radiological surveys. Adherence to this procedure will provide reasonable 
assurance that the radiological surveys performed maintain reproducible results. 
In addition, adherence to this procedure will provide adequate control of radiation 
exposures As Low As Reasonably Achievable (ALARA). 

2.0 APPLICABILITY 

This procedure provides the requirements for identifying, scheduling, and 
performing routine, radiation, contamination, and airborne surveys by radiation 
safety personnel.  Remediation and facility areas that are radiologically controlled 
(restricted areas) due to the potential for fixed or transferable contamination are 
considered for routine survey performance.  This procedure does not include 
survey requirements for radiation generating devices and survey requirements 
specified in radiation work permits (RWP’s). 

The following types of surveys may be performed using this procedure.  

• Surveys for shipping radioactive materials (DOT regulations may require 
additional consideration). 

• Surveys performed to characterize facilities, sites, and/or release items 
potentially contaminated with radioactive materials from restricted areas. 

• Surveys performed to provide information used to guide or direct 
decontamination and decommissioning of facilities and sites. 

3.0 PRECAUTIONS, LIMITATIONS AND REQUIREMENTS 

3.1 Precautions 

3.1.1 Instruments used to perform routine surveys should be operated in 
accordance with the respective operating procedures or 
manufacturer’s recommendations. 

3.1.2 Large area smears may be used to augment (but not replace) the 
100 cm2 smear survey.  Large area smears may be counted with a 
Ludlum Model-3 and 43-89 probe or equivalent.  Large area smears 
are used to obtain immediate information concerning loose 
contamination for the purpose of radiological protection and to 
minimize time spent performing smears on an item easily identified 
as contaminated. 
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3.1.3 Personnel performing routine surveys shall be logged in on a 
Radiation Work Permit in accordance with AP-012 (if applicable). 

3.1.4 Audible response instruments should be used during direct scan 
surveys. 

3.1.5 The instruments used for routine surveys shall be within current 
calibration and shall have had a performance test check performed 
daily or before use in accordance with the instrument’s operating 
procedure. 

3.2 Limitations 

3.2.1 The maximum probe speed during direct scan surveys of surfaces 
shall be 3 cm/sec. 

3.2.2 The probe face shall be held within ¼ inch of the surface being 
surveyed for alpha radiation, and within ½ inch of the surface being 
surveyed for beta-gamma radiation. 

3.2.3 If an instrument used to perform routine surveys fails operational 
checks, it shall be removed from service.  Data collected during the 
period of instrument failure must be evaluated by the RSO or duly 
authorized representative. 

3.2.4 Posting of radiological control areas shall be performed in 
accordance with OP-019. 

3.3 Requirements 

3.3.1 Individuals performing surveys should obtain and review any 
previous surveys performed in the area or on the object to determine 
radiation conditions which may be encountered. 

3.3.2 Qualified individuals shall perform surveys.  Qualification will be 
determined on a case basis by the Project Manager, RSO or duly 
authorized representative field.  Qualification considers prior training, 
experience, and certifications such as, Health Physics Technician 
(HPT), NRRPT, etc. 

3.3.3 To ensure achieving the required sensitivity of measurements, 
survey samples will be analyzed in a low-background area whenever 
practical. 

3.3.4 Dose rate surveys, at a minimum, should be performed in locations 
where workers are exposed to radiation levels that might result in 
radiation doses in excess of 10% of the occupational dose limits or 
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where an individual is working in a dose rate area of 2.5 mrem/hr or 
more. 

3.3.5 If contamination is found in unrestricted areas, prevent access to the 
area and immediately notify the RSO or duly authorized 
representative. 

4.0 REFERENCES 

• 10 CFR 20, Subpart E Radiological Criteria for License Termination 
• 10 CFR 20, Subpart F  Surveys and Monitoring 
• 10 CFR 20.2103  Records of Surveys 
• RSP    Radiation Safety Program 
• AP-001   Record Retention 
• AP-010   Personnel Protective Equipment 
• OP-020   Operation of Contamination Survey Meters 
• OP-021   Alpha-Beta Counting Instrumentation 
• OP-022   Operation of Micro-R Meters 
• OP-023   Operation of Ionization Chambers 

5.0 DEFINITIONS AND ABBREVIATIONS 

5.1 Radiological Control / Restricted Area – An area to which access is 
controlled to protect individuals against undue risks from exposure to 
radiation and radioactive materials. 

5.2 Contamination Survey – A survey technique to determine fixed and 
removable radioactive contamination on components and facilities. 

5.3 Radiation Survey – is defined as an evaluation of the radiological conditions 
and potential hazards incident to the production, use, transfer, release, 
disposal, or presence of radioactive material or other sources of radiation. 

5.4 ALARA – (acronym for “as low as is reasonably achievable”) An approach 
to radiation exposure control to maintain personnel exposures as far below 
the federal limits as technical, economical and practical considerations 
permit. 

6.0 EQUIPMENT 

Instruments used to perform routine surveys shall be used in accordance with the 
applicable CABRERA administrative and operational procedures.  Authorized 
suppliers of properly calibrated and maintained equipment will supply/calibrate  
instruments.  Equipment counting efficiencies may be determined by qualified 
Cabrera personnel.  
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Radiation and Contamination survey meters will be selected based on job 
specific requirements and be identified in the Site Work Plans. 

7.0 RESPONSIBILITIES 

7.1 Project Manager (PM) – the PM is responsible for ensuring that personnel 
assigned the task of performing routine surveys are familiar with this 
procedure, adequately trained in the use of this procedure, and have 
access to a copy of this procedure. 

7.2 Radiation Safety Officer (RSO) – The RSO is responsible for monitoring 
compliance with this procedure and training personnel in performing 
radiation and contamination surveys.  The RSO can also assist in the 
interpretation of the results obtained during surveys. 

7.3 Radiological Field Supervisor (RFS) – During field assignments, the RFS is 
responsible for ensuring that this procedure is implemented.  When the 
RSO is not on site, the RFS will act as the RSO’s duly authorized 
representative for radiological issues. 

7.4 Health Physics Technicians (HPT) – The HPT performing radiation and 
contamination surveys are responsible for knowing and complying with this 
procedure. 

8.0 INSTRUCTIONS 

8.1 Safety Considerations 

The safety requirements specified in the job specific Health and Safety 
Plans and Work Plans, the Radiation Safety Program, and other safety 
documentation must be adhered to when performing surveys. 

8.2 Initial Preparations 

Obtain and review any previous surveys performed in the area to determine 
radiation conditions, which may be encountered. 

8.2.1 Obtain appropriate survey instruments and assure daily QC checks 
have been performed prior to instrument use. 

8.2.2 Obtain necessary forms, smears, and protective clothing, which will 
be used during the survey. 

8.2.3 Plan any strategy for performing the survey before entering the 
area to reduce exposure time within the area. 
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8.2.4 If smearable contamination is expected to be above allowable 
limits, set up an entry/exit area which will prevent the spread of 
contamination. 

8.3 Radiation Surveys 

8.3.1 If radiation levels are unknown or previous surveys remain in 
question, first measure general area radiation levels using a Micro-
R Meter or equivalent dose rate meter to determine if elevated 
radiation levels exist in the survey area. 

8.3.2 Small Areas/Items/Containers – This survey technique is used to 
establish exposure rates from small areas, items, or containers, 
which contain radioactive materials. 

8.3.2.1 Scan the entire surface area of the area, item, or container 
with a Micro-R or equivalent meter and record locations and 
readings on OP-001-02 or equivalent form. 

8.3.2.2 Measure the exposure rate at 30 centimeters from all 
surfaces or sides of the area, item, or container and record 
the location and readings on OP-001-02 or equivalent form. 

 8.3.2.3 Large waste containers used for shipment of bulk quantities 
of soil debris etc., may have a single dose rate 
measurement per accessible side of the container for 
ALARA purposes.  DOT regulations may require additional 
dose rate measurements prior to shipping not covered by 
this procedure. Note readings on OP-001-02 or equivalent 
form.      

8.3.3 Facility Surveys  – This survey technique may be used to release 
facilities (buildings etc.) to “unrestricted” status or determine status 
of facilities requiring decontamination and decommissioning.  Final 
release of a facility will be established using MARSSIM guidance.    

8.3.3.1 Establish a 1 meter by 1 meter grid system of the facility 
surfaces using a marking system that assigns a unique 
number/letter system to the center of each grid.  Graphically 
illustrate the location of the grid system on OP-001-02 or 
equivalent form. 

8.3.3.2 Using a Micro-R Meter, obtain radiation levels at 1 meter 
from the grid center point and at contact with the grid center 
point.  Record reading on OP-001-02 or equivalent Form.  If 
elevated readings are noted, scan the surface of the grid 
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and note location of any elevated readings with a marker 
and on OP-001-02 or equivalent Form. 

8.3.3.3 Obtain Micro-R readings from locations surrounding the 
facility or within the facility, which do not contain activity.  
This establishes a background level for comparison to the 
reading taken in step 8.3.3.2 above. 

8.3.4 Area Surveys – This survey technique may be used to release land 
masses to “unrestricted” status or determine status of areas requiring 
decontamination before release.  Final release of a site area will be 
established using MARSSIM guidance 

8.3.4.1 Establish a 10 meter by 10 meter grid system of the area to 
be surveyed using surveyor stakes or equivalent, which are 
numbered with a unique number/letter system to identify the 
center of each grid.  List the locations of the “gridded” 
system on OP-001-02 or equivalent form. 

8.3.4.2 Using a Micro-R meter or equivalent, obtain radiation levels 
at 1 meter above the ground surface in the center of the 
grid.  Record all readings on OP-001-02 or equivalent 
Form. 

8.3.4.3 Survey the remainder of the grid at the surface using an “S” 
pattern for the instrument.  If elevated readings are noted 
above or below the grid center point reading, subdivide the 
grid into additional subgrids and obtain readings at 1 meter 
above the ground surface.  Record all readings on OP-001-
02 or equivalent. 

8.4 Contamination Surveys 

8.4.1 If removable contamination is suspected or previous surveys are in 
question, first scan likely contaminated areas with an α and/or β 
probe to determine if elevated areas of contamination exists.  Obtain 
smear samples from any elevated areas and count smears in sample 
counter.  If smearable contamination above limits set for the job are 
found, use appropriate protective clothing and entry control 
techniques to prevent the spread of contamination. 

8.4.2 Small Areas/Items/Containers – This survey technique is used to 
establish total and transferable contamination levels on small areas, 
items, or containers, which contain radioactive materials. 
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8.4.2.1 If the area, item, or container contains alpha activity, scan 
the area with an alpha probe at ¼ inch above the surface.  
Note total (fixed plus transferable contamination) readings 
on OP-001-02 or equivalent form. 

8.4.2.2 If the area, item, or container contains beta activity, scan the 
area with a beta probe at approximately ½ inch above the 
surface to be surveyed and obtain reading following meter 
stabilization.  Record meter reading on OP-001-02 or 
equivalent form.  The surface of a container can only be 
directly surveyed for beta activity if the radiation level from 
the container does not significantly elevate the beta probe 
background.  Note total fixed plus transferable contamination 
readings on OP-001-02 or equivalent survey form. 

8.4.2.3 Provide transferable smear contamination survey on the 
area, item or container by performing 100 cm2 smears at 
routine intervals on the subject area, item, or container. 

8.4.2.4 Large waste containers used for shipment of bulk quantities 
of material will have one or more contact readings taken at 
routine intervals on the accessible sides of the container. 
Note total (fixed plus transferable) contamination readings 
on OP-001-02 or equivalent form.  DOT regulations may 
require additional survey points. 

8.4.2.5 For large waste containers used for shipment of bulk 
quantities of material for disposal (or other large items such 
as soil moving equipment), determine the transferable 
surface contamination by taking Large Area Smears (LAS).  
Use Masslin cloth or equivalent material to obtain a large 
area smear representative of the potentially contaminated 
area.  Count the LAS in a low background area using alpha 
and beta detection equipment.  If no transferable 
contamination above limits is found on the LAS, take several 
confirmatory 100 cm2 smears at routine intervals on the 
object and count smears for alpha and beta activity.  Record 
results on OP-001-02 or equivalent form.  DOT regulations 
may require additional survey points. 

  NOTE:  The presence of activity above transferable limits on 
an LAS signifies potential contamination.  Determine actions 
to be taken with the RSO or RFS.     

8.4.3 Facility Surveys  – This survey technique is used to aid in the release 
of facilities (buildings etc.) to “unrestricted” status or determine status 
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of facilities requiring decontamination and decommissioning.  Final 
release of a facility will be established using MARSSIM guidance.  

8.4.3.1 The grid system established in section 8.3.3.1 will also be 
utilized for contamination surveys. 

8.4.3.2 Hold the beta probe at approximately ½ inch above the grid 
center point and obtain reading following meter stabilization.  
Record the meter reading on OP-001-02 or equivalent form. 

8.4.3.3 If the readings are at background levels, randomly scan the 
remainder of the grid, concentrating on cracks, floor/wall 
joints, top of horizontal surfaces, ventilation ducts and grills, 
and other areas that might collect radioactive materials.  
Mark any locations above the release criteria on OP-001-02 
or equivalent form. 

8.4.3.4 If readings are at or near the release levels, scan grid 
surface and identify portion of the grid that is above the 
release criteria.  Note these areas on the survey form and 
mark the area of the grid with spray marker (or equivalent) 
on OP-001-02 or equivalent form. 

Repeat steps 8.4.3.2 through 8.4.3.4 with an alpha probe 
at ¼ inch above the grid center point.  If sufficient 
documentation of previous history is known about the 
facility, the alpha survey may not be required if alpha 
contamination is known not to be present.  

8.4.3.5 One smear sample from a 100 cm2 area will be taken in 
each grid.  If the above survey found no elevated readings 
in the grid, the smear sample will be taken in the center of 
the grid.  If elevated levels readings are identified the 
smear sample will be taken from the area where the 
highest reading was obtained. 

8.4.3.6 Each smear sample will be labeled with the grid location 
and counted for alpha and beta activity in the sample 
counter.  The smear sample results will be recorded on 
OP-001-02 or equivalent Form. 

8.4.4 Area Surveys – This survey technique is used to aid release of land 
masses to “unrestricted” status or determine status of area requiring 
decontamination before release.  Final release of a facility will be 
established using MARSSIM guidance.  
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8.4.4.1 The grid system established in section 8.3.4, will be utilized 
for contamination surveys. 

8.4.4.2 Hold the beta probe at ½ inch above the grid center point 
and obtain reading following meter stabilization.  Record the 
meter reading on OP-001-02 or equivalent form. 

8.4.4.3 If readings are at background levels, randomly scan the 
remainder of the grid.  Mark any locations above release 
criteria on OP-001-02 or equivalent form. 

8.4.4.4 If readings are at or near the release levels scan the grid 
surface and identify portion of the grid that is above release 
criteria.  Note these areas on OP-001-02 or equivalent form. 

8.4.4.5 Areas contaminated with radioactive materials may require 
soil sample analysis to determine the activity concentration.  
The quantity and location of samples will be determined on a 
case-by-case basis. 

8.5 Frequency and Requirements for Routine Surveys 

Appropriate routine radiological surveys shall be performed at the following 
frequencies as a minimum: 

8.5.1 Radiation Surveys 

§ Upon initial entry after extended periods of closure  

§ Daily, at contamination control points, where the potential exists 
for personnel to be exposed to dose rates greater than 2 
mrem/hr 

§ Daily, during continuous operation, and when levels are 
expected to change 

§ Weekly, in routinely occupied areas adjacent to radiological 
control areas  with dose rates greater than 2 mrem/hr 

§ Weekly for operating HEPA-filtered ventilation units 

§ Weekly, for any temporary Radiation Area boundaries to ensure 
that the Radiation Areas do not extend beyond posted 
boundaries 

§ Monthly, or upon entry if entries are less than monthly, for 
Radioactive Material Storage Areas 
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8.5.2 Contamination Surveys 

§ Daily, at contamination control points from areas exhibiting 
contamination above surface contamination limits for the job site 

§ Daily, in office spaces located in the radiological control areas 

§ Weekly in lunchrooms or eating areas adjacent to radiological 
control areas 

§ Weekly, in routinely occupied locker rooms or the shower areas 
adjacent to radiological control areas associated with site 
radiological work 

§ Weekly, or upon entries, if entries are less frequent, in the areas 
where radioactive materials are handled or stored 

§ Weekly for all project offices on site 

8.5.3 Airborne Surveys: 

Airborne survey frequency, locations, and methods are determined 
by the radiation work permits (RWP’s) and by the RSO. 

8.6 Identifying and Scheduling Routine Radiological Surveys 

8.6.1 To assist in assuring surveys are scheduled, the RSO or duly 
authorized representative shall identify and schedule routine surveys 
as required by the radiological conditions and work activities. 

8.6.2 Routine Survey Schedules or equivalent should be developed using 
a standard system for designating surveys such as: 

Frequency of Survey 

• Daily    D 
• Weekly    W 
• Monthly    M 
• Quarterly    Q 
• Semi-Annually   S 
• Annually    A 
• Upon Entry   U 

Type of Survey 

• Radiation    R 
• Contamination   C 
• Area TLD    T 
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• Air Sample   A 

 

Example: DRC-1 
Where: 
 D: is the survey frequency (Daily in this example) 

 R: is the type of survey (Radiation in this example) 
 C:  is a type of survey (Contamination) 
1 corresponds to the numerical sequence of the 

survey 

8.6.3 Routine survey schedules should be submitted to and reviewed by 
the RSO or duly authorized representative. 

8.6.4 Routine Survey Schedules should be indicated on form OP-001-01 
or equivalent.  Task Leaders may elect alternate methods of 
determining the information contained on OP-001-01. 

8.7 Using As Low As is Reasonably Achievable (ALARA) Principles for 
Scheduling and Performing Surveys 

8.7.1 Routine surveys should not be performed in High Radiation Areas 
unless other work necessitates entry.  Boundary verification surveys 
would be appropriate if an entry is not required. 

8.7.2 Routine surveys should be performed in conjunction with other work 
surveys as much as practicable. 

8.8 Performance of Routine Surveys  

8.8.1 HPT’s and qualified individuals shall perform routine surveys in 
accordance with the applicable operational procedure. 

8.8.2 Upon completion of a routine survey, the HPT shall initial and date 
the appropriate Survey Form. 

8.9 Periodic Evaluation of Routine Surveys 

8.9.1 Routine survey schedules should be reviewed and updated 
periodically to ensure that all areas within the project boundaries are 
receiving the appropriate routine survey coverage. 

8.9.2 Changes of conditions within the project area will be reported to the 
RSO or duly authorized representative and may require a 
modification of the routine radiological survey schedule. 

8.10 Management Notification 
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8.10.1 The RSO should be notified, by the project manager or duly 
authorized representative, of failure to complete a routine survey as 
scheduled.  The missed survey will be completed within 24 hours (or 
next working day) of discovering the inconsistency. 

9.0 QUALITY ASSURANCE/RECORDS 

9.1 Quality Assurance 

9.1.1 Instruments used to perform routine radiological surveys will be 
inspected for serviceability each day and checked against check 
sources to verify they are in proper working condition per the 
applicable Operational Procedure and standard work practices. 

9.1.2 Radiation and Contamination surveys will be reviewed by the RSO or 
duly authorized representative for accuracy and completeness. 

9.2 Records 

9.2.1 At a minimum, each survey record should include the following: 

• A diagram of the area surveyed, if applicable. 

• A list of items and equipment surveyed. 

• Specific locations on the survey diagram where wipe test were 
taken. 

• Background radiation levels with appropriate units. 

• Contamination levels with appropriate units. 

• Make, model number, and serial number of instruments used. 

• Name of the person making the evaluation and recording the 
results and date. 

9.2.2 Radiological Survey Records, routine survey schedules, and tracking 
forms are generated during the performance of this procedure. 
Electronic equivalents of forms may be utilized. 

9.2.3 Documented information shall be legibly written in ink. 

9.2.4 Data shall not be obliterated by erasing, using white-out, or by any 
other means.  Incorrect entries shall be corrected by striking a single 
line across the entry.  The correction shall be entered, initialed, and 
dated. 
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9.2.5 Personnel performing the survey shall ensure that this procedure is 
the most current and approved revision. 

9.2.6 Personnel performing the survey shall review forms and any other 
electronic equivalents for accuracy and completeness. 

9.2.7 Entries on forms and any other pertinent forms must be dated and 
initialed by the individual performing the survey to be valid. 

9.2.8 The RSO or duly authorized representative shall review any 
applicable completed forms.  The review shall be for accuracy and 
completeness. 

10.0 ATTACHMENTS 

• OP-001-01  Routine Survey Schedule 

• OP-001-02  Survey Form 
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OP-001-01 
ROUTINE SURVEY SCHEDULE 

 

Survey Designation Location of Survey 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

Prepared By:  _____________________________  Date:  ____________ 

 

Reviewed By:  _____________________________  Date:  ____________ 
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Location: RWP# Survey # Survey Type:
pg. 1 of 

  
No. α β No. α β

1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34

10 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50

Comments

Surveyed By: Date: Instrument Serial # α Eff. β Eff. α Bkg. β Bkg Cal. Due
Smear *-* Boundary

Dose Rate mrem/hr A/S Location

Reviewed By: Date: * Direct Reading 
CPM/100 cm^2

Grab Sample

Key

Smear Results
CPM/100cm2

Site:



STANDARD OPERATING PROCEDURE  SOP No.: SAM-0202 
  Revision No.: 7 
  Date Revised: 9/20/07 
  Page 1 of 5 
CATEGORY: Sample Handling 
TITLE: Field Sampling 
 
1 PURPOSE:  To document the current procedures for sample collection. 
 
2 RESPONSIBILITY:  Designated field samplers who have been properly instructed and 

trained in field sampling protocol and techniques. 
 
3 SAMPLE COLLECTION, PRESERVATION AND HANDLING: 

3.1 For sample collection, preservation and handling, please refer to SOP No. SAM-0200. 
 
4 REFERENCES:   

4.1 Field Sampling Procedures Manual, Aug. 2005, New Jersey Department of 
Environmental Protection. 

 
5 SUMMARY:   

5.1 This SOP represents all general field sampling requirements as required by the 
NJDEP.  It specifically addresses the proper use of protective equipment, collection of 
QA/QC samples, field decontamination procedures, proper documentation of all field 
activities, collection of samples into proper containers with the proper preservation 
and the techniques for collecting each type of sample. 

 
6 DEFINITIONS: 

6.1 PPE: Personal Protective Equipment. 
6.2 DI Water: Distilled and deionized water. 

 
7 SAFETY: 

7.1 For safety, please refer to CTSC Fort Monmouth, NJ Health and Safety Plan (HASP). 
7.2 Employees must use personal protective equipment (PPE) for adequate protection and 

to limit the level of exposure on site.  The equipment selected must be appropriate to 
protect against all known and potential hazards.  All field personnel are required to be 
familiar with the potential hazards that may be encountered on site prior to entry. 

7.3 At a minimum, all field personnel are required to have work boots (steel toe 
construction), safety glasses or goggles, a hard hat and gloves available for all 

       
     Prepared By:______________________________________   Date:________________ 
     Laboratory Director:________________________________   Date:________________ 
     QA/QC Manager:__________________________________    Date ________________ 
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sampling activities. 
7.3.1 Standard latex surgical gloves will be worn at all times when samples are 

collected or handled. 
 
8 EQUIPMENT AND MATERIALS:   

8.1 Personal Protective Equipment (PPE) including appropriate gloves, glasses or goggles. 
8.2 Acid(s), liquid(s), or solid material(s) for preservation. 
8.3 Bottles of the appropriate volume and type for the parameters to be sampled. 
8.4 Well pumps (peristaltic or submersible). 
8.5 Polyethylene (food grade) or other dedicated tubing. 
8.6 Teflon bailers, polyethylene bailers, Bacon bombs.  
8.7  Sludge judge, extend scoops and various other sample devices. 
8.8 Stainless steel soil augers, trowels, and bowls. 
8.9 Geoprobe Macrocore Sampler Assembly. 

8.9.1 Including screens, points and risers. 
 
9 STANDARDS/REAGENTS:  

9.1 pH solutions. 
9.2 Conductivity solutions. 
9.3 Oxidaton Reduction Cal solution. 
9.4 Turbidity solutions. 
9.5 NO3 cal solutions. 
9.6 Nitric Acid 69.0-70.0 %. 
9.7 Sulfuric Acid 50% (w/w) solution. 
9.8 Hydrochloric Acid (trace metal grade). 
9.9 Ice for keeping samples at <4 degrees Celsius. 

 
10 QUALITY CONTROL: 

10.1 QA/QC samples are intended to provide control over the collection of environmental 
measurements and subsequent validation, review and interpretation of generated 
analytical data. 
10.1.1Trip Blank: Used exclusively for Volatile organic analysis and its purpose is to 

measure possible cross contamination of samples during shipping to and from 
the site. 
10.1.1.1 The trip blank is never opened and it travels to the site with the empty 

sample bottles and then back with the collected samples. 
10.1.1.2 Contaminated trip blanks may indicate improper bottle cleaning 

procedures or blank water of questionable quality. 
10.1.1.3 Trip blanks must be included at the rate of one per sample shipment 

(not to exceed two consecutive field days). 
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10.1.2Field Blank: Used to place a mechanism of control on sample equipment 
handling, preparation, storage and shipment. 
10.1.2.1 The field blank travels and is stored with the sample bottles. 
10.1.2.2 Field blanks are collected in the following manner: 

10.1.2.2.1  Two identical sets of bottles are prepared. 
10.1.2.2.2 One of the sets is filled with laboratory demonstrated 

analyte free water (same water used for trip and method 
blanks). 

10.1.2.2.3 All of the filled bottles are shipped with the other empty 
sample containers. 

10.1.2.2.4 At the field location, in an area where contamination is 
suspected, the water is passed from the full set of like-
bottles through a dedicated or field contaminated sampling 
device and into the empty set of like-bottles. 

10.1.2.3 Field blanks are preserved identically to samples receiving the same 
analyses. 

10.1.2.4 They are collected and analyzed for all of the same parameters as the 
samples collected that day. 

10.1.3Field Duplicates: Duplicate samples may be required on a contract or site-
specific basis. 
10.1.3.1 For aqueous samples, duplicates are taken by alternating filling 

containers from the same sampling device for each of the required 
parameters. 

10.1.3.2 For non-aqueous matrices, obtaining duplicates requires 
homogenization of the sample aliquot prior to filling the sample 
containers. 
10.1.3.2.1 Regardless, volatile organic samples must always be taken 

from discrete locations or intervals without compositing or 
mixing. 

10.1.3.3 Samples shall be properly preserved and the correct size, shape and 
color containers shall be used at all times. 

10.1.3.4 Guidelines for sample containers and preservation can be found in SOP 
SAM-0200. 

 
11 PROCEDURE:   

11.1 Decontamination procedures for Field Sampling Equipment: 
11.1.1Aqueous Sampling: 

11.1.1.1 Detergent plus a tap water wash. 
11.1.1.2 Generous tap water rinse. 
11.1.1.3 DI water rinse. 
11.1.1.4 Nitric acid rinse (if sampling for metals). 
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11.1.1.5 DI water rinse. 
11.1.1.6 Acetone rinse (if sampling for organic parameters). 
11.1.1.7 Total air dry. 
11.1.1.8 DI water rinse. 

11.1.2Non-aqueous Sampling: 
11.1.2.1 Detergent plus tap water wash. 
11.1.2.2 Generous tap water rinse. 
11.1.2.3 DI water rinse. 

11.1.3Proper decontamination of all site activities is crucial.  Documentation must be 
maintained to trace the possession and handling of the samples from the time of 
collection, through analysis and disposal. 

11.2 Every field sampler (team) is required to maintain a bound field-sampling logbook 
with permanently numbered pages.  All field activities and notes will be documented 
in this book.  Notations shall be made in logbook fashion, noting the time and date of 
all entries.  Information recorded in the will include: 
11.2.1Name and location of the site investigation. 
11.2.2Date and time of arrival and departure. 
11.2.3Persons contacted. 
11.2.4Weather conditions. 
11.2.5Samples taken, method used, time of collection and the depths if required. 

11.3 Field instrument calibrations are kept in separate books. 
11.4 Sample labels can be completed before sample collection and the time noted after 

collection.  Sample labels will include the following information: 
11.4.1Well or field sample identification. 
11.4.2Parameters to be analyzed. 
11.4.3Preservatives used. 
11.4.4Date and time of sample collection. 
11.4.5Sampler’s initials. 
11.4.6Site name and/or location. 

11.5 A chain of custody (COC) form must be completed in the field and it must accompany 
each set of samples collected.  The COC is a legal record of possession of the samples 
and of request for analysis.  It bears the name of the person assuming responsibility of 
the sample.  This responsibility must be relinquished upon transfer of possession.  A 
copy of a chain of custody is enclosed for reference (Appendix 1). 

11.6 Due to the variety of sampling techniques, it is impractical to summarize them in this 
document. It is therefore required that each field technician reads and reviews the May 
1992 NJDEP Field Sampling Guidebook for the specific required techniques. 

 
 
12 POLLUTION PREVENTION: 

12.1 For pollution prevention, please refer to SOP No. SAM-0222. 
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13 WASTE MANAGEMENT: 

13.1 For sample disposal, please refer to SOP No. SAM-0220. 
 
14 TABLES AND DIAGRAMS:   
 
 

Appendix 1 
 

Fort Monmouth Environmental Testing Laboratory
Bldg. 173, SELFM-PW-EV, Fort Monmouth, NJ 07703
Tel (732)532-4359 Fax (732)532-3484 EMail:appleby@doim6.monmouth.army.mil Chain of Custody Record
NJDEP Certification #13461

  Customer: Project No: Analysis Parameters Comments:
  Phone #: Location:

(  )DERA   (  )OMA   (  )Other:___________  

  Samplers Name / Company : Sample #

Lab Sample I.D. Sample Location Date Time Type bottles Remarks / Preservation Method

 Relinquished by (signature): Date/Time:  Received by (signature):  Relinquished by (signature): Date/Time:  Received by (signature):

 Relinquished by (signature): Date/Time:  Received by (signature):  Relinquished by (signature): Date/Time:  Received by (signature):

Report Type: (_)Full,  (_)Reduced,  (_)Standard, (_)Screen / non-certified  Remarks:

Turnaround time: (_)Standard 4 wks, (_)Rush ____ Days,  (_)ASAP Verbal  ____Hrs.
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1 PURPOSE:   

1.1 To document the current procedures for sample collection with a Geoprobe®. 
 
2 RESPONSIBILITY:   

2.1 It is the responsibility of designated field samplers who have been properly instructed 
and trained in field sampling protocol and techniques. 

 
3 SAMPLE COLLECTION, PRESERVATION AND HANDLING: 

3.1 For sample collection, preservation and handling, please refer to SOP No. SAM-0200. 
 
4 REFERENCES:   

4.1 Field Sampling Procedures Manual, August 2005, New Jersey Department of 
Environmental Protection. 

4.2 Geoprobe® Tools and Equipment Catalog 2002/2003. 
 
5 SUMMARY:   

5.1 This SOP represents the general field sampling requirements as required by the 
NJDEP.  It specifically addresses the proper use of protective equipment, collection of 
QA/QC samples, field documentation procedures, proper documentation of all field 
activities, collection of samples into proper containers (with the proper preservation) 
and the techniques for collecting each type of sample. 

 
6 DEFINITIONS: 

6.1 PETG: Glycolised Polyester. 
6.2 FID: Flame Ionization Detector. 
6.3 PID: Photo Ionization Detector. 
6.4 ORC/HRC: Oxygen Releasing Compounds/Hydrogen Releasing Compounds. 

 
7 SAFETY: 

7.1 For safety, please refer to the CTSC Fort Monmouth, NJ Health and Safety Plan 
(HASP). 

       
     Prepared By:______________________________________   Date:________________ 
     Laboratory Director:________________________________   Date:________________ 
     QA/QC Manager:__________________________________    Date ________________ 
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7.2 Employees must use personal protective equipment (PPE) for adequate protection and 
to limit the level of exposure on site. The equipment selected must be appropriate to 
protect against all known and potential hazards.  All field personnel are required to be 
familiar with the potential hazards that may be encountered on site prior to entry. 

7.3 At a minimum, all field personnel are required to have work boots (steel toe 
construction), safety glasses or goggles, a hard hat and gloves available for all 
sampling activities.  Standard latex surgical gloves will be worn at all times when 
samples are collected or handled. 

 
8 EQUIPMENT AND MATERIALS:   

8.1 Geoprobe ® Model 5400 Vehicle. 
8.2 Geoprobe ® Macro Core Sampler. 
8.3 Geoprobe ® Large Bore Sampler. 
8.4 Geoprobe ® DT-21 Dual Tube Sampler. 
8.5 Geoprobe ® GP-15 Groundwater Sampler. 
8.6 Bedrock Brand 1” PVC .10 Slot Screen and Riser. 
8.7 R.E. Rupe ORC/HRC Injection Pump. 
8.8 Cole Palmer Peristaltic Pump. 
8.9 Methanol Extraction Kit. 
8.10 Depth to Water Indicator. 
8.11 Small Diameter Bailer. 
8.12 Food Grade Polyethylene Bailer. 
8.13 Foxboro TVA 100B Dual FID/PID Gas Analyzer. 
8.14 Hnu PID Gas Analyzer. 

 
9 STANDARDS/REAGENTS:   

9.1 Methanol Extraction Solvent. 
9.2 Deionized Water. 
9.3 Potable Tap Water. 
9.4 Isobutylene Calibration Gas. 
9.5 Methane Calibration Gas. 
9.6 Zero Air Calibration Gas. 

 
10 QUALITY CONTROL: 

10.1 QA/QC samples are intended to provide control over the collection of environmental 
measurements and subsequent validation, review and interpretation of generated 
analytical data. 

10.2 The Trip Blanks are used exclusively for volatile organic analysis. For aqueous 
sampling, 2 40-ml vials are filled with deionized water and preserved with HCl. For 
soil samples, a 2-ounce soil jar is filled with 25-ml methanol and surrogates. The 
purpose of the Trip Blank is to measure any possible cross contamination during 
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shipping to and from the site. It is never opened and it travels to the site with the 
empty sample bottles and back from the site with the collected samples. Contaminated 
Trip Blanks may also indicate that the bottle cleaning procedure or the blank water is 
of questionable quality.  Trip Blanks must be included at the rate of one per sample 
shipment (not to exceed two consecutive field days). 

10.3 The purpose of a Field Blank is to place a mechanism of control on sampling 
equipment, handling, preparation, storage and shipment.  The Field Blank travels and 
is stored with the sample bottles.  It is a representative of the bottle shipment effects 
on sample quality.  Field Blanks are collected in the following manner: 
10.3.1Two identical sets of bottles are prepared. 

10.3.1.1 One set is filled with laboratory demonstrated analyte free water (the 
same water used for the Trip and Method Blanks). 

10.3.2The filled bottles are shipped with all of the empty bottles. 
10.3.3At the field location, in an area where contamination is suspected, the water is 

passed from the full set of like-bottles through the dedicated or field 
decontaminated sampling device and into the empty set of like-bottles. 

10.3.4Field Blanks are collected and analyzed for all of the same parameters as the 
collected samples. 

10.4 Field Duplicate samples may be required on a contract or site-specific basis.  For 
aqueous samples, Duplicates are taken by alternating filling the containers from the 
same sampling device for each of the required parameters.  For non-aqueous matrices, 
obtaining duplicates requires homogenization of the sample aliquot prior to filling the 
sample containers.  If this cannot be performed in the field, the aliquot is returned to 
the laboratory and the homogenization is performed there.  Regardless, volatile 
organic samples must always be taken from discrete locations or intervals without 
compositing or mixing. 

10.5 The laboratory must be supplied with field designated Matrix Spike/Matrix Spike 
Duplicate (MS/MSD) samples every twenty locations.  Triple volume must be 
collected for aqueous samples. 

 
11 CALIBRATION:   

11.1 The TVA 1000B and the Hnu Instruments are calibrated when used according to the 
manufacturers’ specifications.  The instruments are sent to the various manufacturers 
or an authorized representative for a factory calibration on an annual basis. 

 
 
12 PROCEDURE:   

12.1 Geoprobe® Sampling for Soils: 
12.1.1Sampling with the Macro Core Sampler: 

12.1.1.1 The Macro Core Sampler is a steel tube that measures two inches in 
diameter by forty-eight inches in length.  The complete assembly 
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consists of the tube, a cutter shoe, a liner tube and a drive head that is 
connected to a drill rod and advanced into the soil strata.  The liner is 
manufactured of PETG material as well as other materials.  The liner is 
one and a half inches in diameter and forty-six inches long.  It can hold 
up to approximately thirteen hundred milliliters of soil when full 
recovery is obtained.  The device is decontaminated, put together and 
introduced into the soil from zero grade and is driven to the desired 
depth. The tool is meant to be used mainly as an open advanced 
borehole system.  Other devices available to the operator allow this 
device to be advanced in minimally sloughed material.  The sampler is 
pushed or percussion hammered into the soil, extracted out of the soil 
and opened up. 

12.1.2Sampling with the Large Bore Soil Sampler: 
12.1.2.1 The Large Bore sampler is a solid barrel, piston sealed, direct pushed 

device for collecting discrete interval samples of unconsolidated 
materials at depth.  The sampler is one and a half inches in diameter 
and thirty inches in length.  The complete assembly consists of the 
tube, a cutter shoe, a piston assembly, a liner and a drive head that is 
connected to a drill rod and advanced into the soil strata to discreet 
sample depths.  A lock pin is backed out inside the drill rod, the tool is 
advanced two additional feet pushing the piston point into the sampler 
allowing soil to be introduced into the device.  The sampler is extracted 
out of the soil and opened up. 

12.1.3Sampling Procedures: 
12.1.3.1 After the sampler is extracted out of the borehole, the liner is removed, 

cut open and screened with a PID and/or FID device (Hnu/OVA).  If a 
volatile sample is to be taken, the sample should be taken as soon as 
possible so that the soil will not volatilize.  Depending upon the 
sampling plan, additional organic samples may be required for sections 
with detectable readings.  Field notes will be written as to note soil 
structure, colors and any other materials in field notebooks.  Odors and 
any other factors regarding the sample shall also be noted. 

12.2 Geoprobe®  Sampling for Groundwater: 
12.2.1Groundwater Sampling with the use of a Passively Placed Narrow Diameter 

Point (PPNDP).  A narrow diameter point (PPNDP) is a small diameter («-1 
inch outer diameter, OD) screened casing passively placed in a borehole.  
Schedule forty PVC is used for collection of groundwater samples.  No filter or 
gravel pack is used in the installation.  Installation is for temporary use (less 
than 48 hours).  A solid push rod (bull point0 is used to create a narrow diameter 
hole to a depth below the water table.  This can be performed by hand or with a 
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rotary hammer.  A piece of schedule 40 PVC screen with 0.010-inch slots and an 
end cap is placed to the bottom of the hole. 

12.2.2Installation: Pre-drill a borehole with a diameter slightly larger than the casing 
using a bull point drive rod.  The hole should be made to a depth of 1-3 feet 
below the water table.  The screened section of PVC is placed into the borehole 
so the screened section is across the groundwater table.  Prior to installation of 
any PPNDP, knowledge of the depth to water should be known by previous site 
data for proper placement of the probe.  Caution should be used when using the 
passively placed slotted PVC casing in areas of contaminated soil.  Possible 
cross contamination may be introduced to the casing as it passes through the 
zone of contamination.  Installation of the tool is required to comply with all 
permit, license, sealing and grouting requirements.  Any tool left in the ground 
longer than 48 hours is considered a monitor well and therefore must comply 
with the permit, installation and license requirements for monitor wells. 

12.2.3Sampling Procedure: Three to five volumes of the standing water in the PPNDP 
must be purged.  This is due to the potential for cross contamination of the 
screen from upper soil horizons.  This can be accomplished utilizing a peristaltic 
pump, inertial pump or a small centrifugal pump.  The tubing used for the well 
purging is food grade polyethylene and silicon surgical tubing that is discarded 
after each well.  Disposable Teflon ™ bailers are used to extract the sample for 
volatile organics and base neutrals.  Other aqueous samples can be taken out of 
the pump tubing at a low flow rate.  The acquisition of samples and water level 
measurements must be performed by one of several recommended 
methodologies described in the August 2005 edition of the NJDEP Field 
Sampling Procedures Manual. 

12.2.4Quality Assurance/Quality Control: The PPNDP and associated equipment (bull 
point, riser pipe, etc.) must be decontaminated between borings using the 
following procedure: 
12.2.4.1 Remove all adherent soil material. 
12.2.4.2 Wash with a laboratory grade glassware detergent. 
12.2.4.3 Rinse with potable water and/or steam clean. 
12.2.4.4 Rinse with distilled and deionized ASTM Type II water. 
12.2.4.5 Field Blanks must be obtained in the same manner as the sample.  The 

blank water must pass through the sample device and PPNDP prior to 
installation and then into the sample container.  The parameters and 
frequency for Field Blanks are designated in the August 2005 edition of 
the NJDEP Field Sampling Procedures Manual. 

12.2.5Groundwater sampling with the use of a Small Diameter Direct Push Point 
(SDDPP): A small diameter direct push point (SDDPP) is a «-1 inch outer 
diameter, OD casing (slotted or blank) which can be driven or pushed through 
the soil into the groundwater.  It is used for the collection of a groundwater 
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sample or estimating piezometeric data.  The casing can be constructed of 
stainless steel or carbon steel.  No filter or gravel pack is used in the installation.  
Installation is for temporary use (less than 48 hours). 

12.2.6Installation: SDDPPs constructed of blank stainless steel or carbon steel casing 
with a sacrificial tip or a telescoping screen with a sacrificial tip is employed by 
driving the point to the desired depth with hydraulics or a rotary hammer.  The 
probe is placed a minimum of 2 feet below the water table.  Once at depth, the 
casing is pulled back leaving the point in place and exposing the telescoping 
screen.  Groundwater fills the screen for sample acquisition. 

12.2.7Sampling Procedures: Purging for slotted SDDPPs, three to five volumes of the 
standing water must be purged.  This can be accomplished utilizing a peristaltic 
pump, inertial pump or a small centrifugal pump.  Purging is not required for 
SDDPPs that are sealed until they are opened at the target depth for sample 
acquisition.  Sampling due to the small diameter of a SDDPP, the sampling tools 
are limited.  The acquisition of samples and water level measurements must be 
performed by one of several recommended groundwater-sampling 
methodologies described in the August 2005 edition of the NJDEP Field 
Sampling Procedures Manual. 

12.2.8Quality Assurance/Quality Control:  The SDDPP and associated equipment 
(points, casing, etc.) must be decontaminated between borings using the 
following procedure: 
12.2.8.1 Remove all adherent soil material. 
12.2.8.2 Wash with a laboratory grade detergent. 
12.2.8.3 Rinse with potable water and/or steam clean. 
12.2.8.4 Rinse with distilled and deionized ASTM Type II water. 
12.2.8.5 Field Blanks must be obtained in the same manner as the sample.  The 

blank water must pass through the sample device and SDDPP prior to 
installation and then into the sample container.  The parameters and 
frequency for Field Blanks are designated in the August 2005 edition of 
the NJDEP Field Sampling Procedures Manual. 

12.2.8.6 Rod sealing is important when using the SDDPP below the water table.  
The drive rod/casing joints must be sealed.  This will prevent fluid 
from entering the rods and potentially contaminating the sample.  The 
rods are sealed with O-rings at the threads for sealing and the tool also 
has O-rings that seal off fluids in the borehole.  These all must be 
removed and changed out with new O-rings before starting a new 
borehole. 

 
13 POLLUTION PREVENTION: 

13.1 A spill prevention kit is available on the Geoprobe® Unit.  For further information, 
please refer to SOP No. SAM-0222. 
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14 WASTE MANAGEMENT: 

14.1 For sample disposal, please refer to SOP No. SAM-0220. 
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1 PURPOSE:   

1.1 To document current procedures for low flow monitoring, well purging and sampling. 
The procedure applies to monitoring wells that have an inner casing with a diameter of 
2.0 inches or greater, and maximum screened intervals of ten feet unless multiple 
intervals are sampled.  This procedure is appropriate for the collection of ground water 
samples that will be analyzed for volatile and semi-volatile organic compounds, 
pesticides, PCBs, metals, and microbiological contaminants in association with all 
EPA programs. 

 
2 RESPONSIBILITY:   

2.1 Designated field samplers who have been properly trained and instructed in low flow 
methods and in the NJDEP field sampling procedures and protocols. 

 
3 SAMPLE COLLECTION, PRESERVATION AND HANDLING: 

3.1 For sample collection, preservation and handling please refer to SOP No. SAM-0200. 
 
4 REFERENCES:   

4.1 Field Sampling Procedures Manual, August 2005.  New Jersey Department of 
Environmental Protection. 

4.2 USEPA Region II Ground Water Sampling Procedure Low Stress (Low Flow) 
Purging and Sampling, www.epa.gov/Region2/desa/hsw/lowflow.txt. 

4.3 “Low Flow (Minimal Drawdown) Ground Water Sampling Procedures” by Robert W. 
Puls and Michael J. Barcelona.  EPA Ground Water Issue.  EPA/540/S-59/504. 

4.4 “Low Flow/Low Volume Purging and Sampling” Standard Operating Procedure, City 
of San Diego, Environmental Services Department, Refuse Disposal Division, 
February 25, 2004. 

4.5 Laboratory SOPs: SAM-0200, SAM-0202 and OQC-0302. 
 
5 SUMMARY:   

5.1 The purpose of the low flow purging and sampling is to collect ground water samples 
from monitoring wells that are representative of ambient ground water conditions in 

       
     Prepared By:______________________________________   Date:________________ 
     Laboratory Director:________________________________   Date:________________ 
     QA/QC Manager:__________________________________   Date:________________ 
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the aquifer.  This is accomplished by setting the intake velocity of the sampling pump 
to a flow rate that limits drawdown inside the well. 

5.2 Low flow purging and sampling has three primary benefits. 
5.2.1 First, it minimizes the disturbance of sediment in the bottom of the well, thereby 

producing a sample with low turbidity (low concentration of suspended 
particles). 

5.2.2 Second, this procedure minimizes aeration of the ground water during sample 
collection, which improves the sample quality for volatile organic analysis. 

5.2.3 Third, the amount of ground water purged from a well is usually reduced as 
compared to conventional ground water purging and sampling methods. 

5.3 Since the method allows for the collection of ground water samples with low turbidity, 
it was originally used for collecting samples for inorganic analysis.  The method 
typically allows the collection of samples for total metals analysis and eliminates the 
need to filter the samples for dissolved metals analysis. 

5.4 The method also minimizes aeration of the samples.  It can be used to collect samples 
for analysis of volatile and semi-volatile organic compounds, provided that the 
appropriate pumps are used in sample collection. 

5.5 Advantages of low flow purging and sampling are: 
5.5.1 Groundwater samples tend to be more representative of actual aquifer conditions 

with respect to mobile contaminants and turbidity. 
5.5.2 It causes minimal disturbance of the formation adjacent to the screened aquifer. 
5.5.3 It is generally less prone to sampling variability compared to other ground water 

sampling techniques (bailers). 
5.5.4 Smaller purge volumes and associated disposal expense 
5.5.5 Increased sample consistency from dedicated systems and reproducibility of 

data due to reduced operator variability. 
5.6 Disadvantages of low flow purging and sampling are: 

5.6.1 Misconceptions regarding reduced purging and sampling time. 
5.6.2 Sampling from non-dedicated systems requires greater set-up time. 
5.6.3 .Sampling from dedicated systems requires higher initial capital expenses. 
5.6.4 Increased technical complexity. 
5.6.5 Increased training needs for sampling personnel. 
5.6.6 Not a first round sampling option. 
5.6.7 Not recommended for wells with long screen intervals unless multiple samples 

are collected. 
 
6 DEFINITIONS: 

6.1 LFPS = Low Flow Purging and Sampling. 
6.2 PPE = Personal Protective Equipment. 
6.3 NIST = National Institute of Standards and Technology. 
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7 SAFETY:  

7.1 For safety, please refer to CTSC Fort Monmouth, NJ Health and Safety Plan (HASP). 
7.2 Preparation: It should be noted that before going out into the field, certain preparations 

should be made.  This includes the selection of PPE, safety plans, proper bottle 
acquisition for the analytes being tested, site entry, map information and equipment. 

7.3 Avoid skin contact and ingestion of purge water. 
7.4 Avoid breathing constituents venting from the well. 

 
8 EQUIPMENT AND MATERIALS:   

8.1 YSI 600XL Sonde (or equivalent) with temperature, pH, Specific conductivity and 
DO probes or other probes as needed. 

8.2 YSI 6820 Sonde (or equivalent) if oxidation reduction potential (ORP) is needed. 
8.3 YSI 650 MDS Data Logger (or equivalent) with appropriate cables. 
8.4 HNU photo ionization detector (PID). 
8.5 HACH turbidity meter (or equivalent). 
8.6 Peristaltic well pumps. 
8.7 Pump heads and power cables. 
8.8 Water level meter, accurate to 0.01 foot. 
8.9 Oil/water interface probe. 
8.10 Submersible well pumps. 
8.11 Various batteries. 
8.12 Buckets. 
8.13 Polyethylene sheeting. 
8.14 Miscellaneous tools, i.e. screwdriver and well wrench. 
8.15 Miscellaneous equipment supplies and tools. 
8.16 Deionized water sprayer. 
8.17 Paper towels and scrub brushes. 
8.18 Graduated cylinder. 
8.19 Gas generator and fuel supply if needed. 
8.20 Silicone thick wall (lab grade) tubing ¼ inch diameter. 
8.21 Polyethylene (food grade) tubing ¼ inch diameter.  Sufficient tubing must be 

available so that each well has dedicated tubing. 
8.22 Stop watch. 
8.23 Sample bottles, preservation supplies, sample labels and chain of custody forms. 
8.24 Coolers (for sample transport). 
8.25 Approved Quality Assurance Project Plan. 
8.26 Well keys and map of well locations. 
8.27 Field notebook, ground water sampling logs and calculator. 

 
9 STANDARDS/REAGENTS:   
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9.1 Buffer solutions, calibration gases, decontamination materials and acid for 
preservation. 
9.1.1 Buffer solutions: 

9.1.1.1 7.00 standard buffer solution. 
9.1.1.2 10.00 standard buffer solution. 
9.1.1.3 4.00 standard buffer solution. 

9.1.2 Oxidation Reduction Calibration solution. 
9.1.3 Appropriate NTU Turbidity solutions for calibration. 
9.1.4 Distilled/deionized water. 
9.1.5 Alconox. 
9.1.6 10 % Nitric acid rinse (trace metal or higher grade HNO3 diluted with 

distilled/deionized ASTM Type II water). 
9.1.7 Acetone, pesticide grade. 
9.1.8 Pure nitrogen for blow out. 
9.1.9 Acids/materials used in preserving samples: 

9.1.9.1 Nitric acid 69.0-70.0%. 
9.1.9.2 Sulfuric acid 50% (w/w) solution. 
9.1.9.3 Hydrochloric acid (trace metal grade). 

9.1.10Ice for keeping samples at less than 4 degrees Celsius. 
 
10 QUALITY CONTROL: 

10.1 Quality control samples must be collected to verify that sample collection and 
handling procedures were performed adequately and that they have not compromised 
the quality of the ground water samples. 

10.2 Sample containers: Before sample collection begins, consideration must be given as to 
what type of container will be used to transport and store samples.  The laboratory 
provides containers based upon requested methodologies.  Selection is based on the 
matrix, potential contaminants, analytical methods and the laboratories internal 
QA/QC requirements.  They should be selected upon review of the following: 
10.2.1Reactivity of the container material with the sample.  Glass is recommended for 

hazardous material samples since it is chemically inert to most substances.  
Plastic may be used when analytes of interest or sample characteristics dictate 
the use of instead. 

10.2.2Volume of the container.  The analytical method and the matrix of the sample 
dictate the volume of sample needed.  The laboratory will supply bottles that 
allow for sufficient volumes of sample to be collected. 

10.2.3Color of container.  Whenever possible, amber glass is used to prevent photo 
degradation.  If not available, samples should be kept protected from light.  One 
exception is the 40 mL clear glass VOA vials used for volatile organics. 

10.2.4Container closures.  All containers utilized have a leak proof seal and are 
constructed out of material that is inert with respect to sampled materials.  The 
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closure may also be separated by a closure liner that is inert to the sample 
material. 

10.2.5Decontamination of containers and chain of custody.  Sample containers are 
laboratory cleaned or bought precleaned from the vendor.  Bottles being shipped 
are accompanied by a chain of custody in a cooler with a custody seal.  Custody 
must accompany the containers to the field, during collection, back to the 
laboratory and during analysis.  This helps to assure that no tampering or 
contamination occurs from outside sources. 

10.2.6Storage and transport.  Care is taken to avoid contamination.  Clean transport 
and storage environments are observed.  Sample or bottle storage is never near 
solvents, gasoline, or other equipment that is a potential source of 
contamination.  The samples are secured in coolers for transport with chain of 
custody forms inside the coolers or in the hands of authorized personnel. 
10.2.6.1 . Additionally, a temperature blank is included in each cooler to 

measure the temperature of the samples on ice in the coolers (ideally a 
constant </= 4 degrees Celsius). 

10.2.7Tubing decontamination.  Food grade polyethylene tubing is used and discarded 
after each use.  Avoid pump and tubing contact with ground surfaces.  All 
tubing is rinsed and wiped with distilled/deionized water to remove any possible 
residual materials on it before entering the well. 

10.2.8Pump decontamination.  Since a peristaltic pump never contacts the water, it 
only needs to be kept in clean, running order.  Silicone tubing used in the pump 
head needs to be replaced each time the pump is used. For a submersible pump, 
the following daily decontamination and in between well decontamination 
procedures should be followed: 
10.2.8.1 Daily decontamination: 

10.2.8.1.1 Pre-rinse:  Operate the pump in a deep basin containing 8-
10 gallons of potable water for 5 minutes and flush the 
other equipment with potable water for 5 minutes. 

10.2.8.1.2 Wash:  Operate the pump in another deep basin containing 
8-10 gallons of a non-phosphate detergent solution such as 
Alconox for 5 minutes and flush the other equipment with 
fresh detergent solution for 5 minutes. 

10.2.8.1.3 Rinse:  Operate the pump in a deep basin of potable water 
for another 5 minutes and flush the other equipment for 5 
minutes with potable water. 

10.2.8.1.4 Disassemble pump (refer to the pump directions). 
10.2.8.1.5 Wash the parts of the pump:  Place the disassembled parts 

of the pump into a basin containing another 8-10 gallons of 
non-phosphate detergent.  Scrub all parts with a test tube 
brush. 
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10.2.8.1.6 Rinse the pump parts with potable water. 
10.2.8.1.7 Rinse the following parts with distilled/deionized water:  

Inlet, screen, shaft, suction interconnector, motor lead 
assembly, and the stator housing. 

10.2.8.1.8 Place the impeller assembly in a large glass beaker and 
rinse with 1% nitric acid. 

10.2.8.1.9 Rinse the impeller assembly with potable water. 
10.2.8.1.10 Rinse the impeller assembly with isopropanol. 
10.2.8.1.11 Finally, rinse the impeller assembly with 

distilled/deionized water. 
10.2.8.2 Between well decontamination: 

10.2.8.2.1 Pre-rinse:  Operate the pump in a deep basin containing 8-
10 gallons of potable water for 5 minutes and flush the 
other equipment with potable water for 5 minutes. 

10.2.8.2.2 Wash:  Operate the pump in another deep basin containing 
8-10 gallons of a non-phosphate detergent solution such as 
Alconox for 5 minutes and flush the other equipment with 
fresh detergent solution for 5 minutes. 

10.2.8.2.3 Rinse:  Operate the pump in a deep basin of potable water 
for another 5 minutes and flush the other equipment for 5 
minutes with potable water. 

10.2.8.2.4 Final rinse:  Operate the pump in a deep basin of 
distilled/deionized water to pump out 1-2 gallons of this 
water. 

10.3 Disposal of development, purge, pump test, and decon waters:  To determine whether 
wastewaters are contaminated, field instrument readings and previous analytical data 
are used for characterization.  Water that is not considered contaminated can be re-
applied directly to the ground surface and permitted to percolate back into the 
groundwater system.  Care should be taken to avoid nuisance situations where 
discharge may cause undue concern.  When water is considered contaminated, the 
water generated can be reapplied back only if the following conditions are met:  
Ground water is not permitted to migrate off site.  No potential for contaminating a 
previously uncontaminated aquifer.  Discharge will not cause an increase to ground 
surface soil contamination.  If these conditions cannot be met, then water is collected 
and secured in a single locale.  It may be re-applied to the ground surface if the 
analytical results indicate the above requirements have been met.  If not, arrangements 
are made for proper disposal.  Please refer to the NJDEP Field Sampling Procedures 
Manual, Chapter 2A, pages 24-25. 

10.4 QA/QC samples:  These samples are intended to provide control over the collection of 
measurements and subsequent validation, review and interpretation of analytical data.  
A trip blank is used for volatile organics and its purpose is to measure possible cross 
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contamination of samples in transit and at the site.  It is never opened and travels to 
the site or sites with empty sample bottles and back with the samples.  The trip blank 
may also indicate poor cleaning.  Likewise, a field blank is used to determine a control 
on the equipment handling, preparation, storage and shipment.  It travels with the 
samples and is a representative o shipment effects on sample quality.  By being 
opened in the field, transferred over a cleaned sampling device, the field blank is 
indicative of ambient and equipment conditions that may affect the quality of 
associated samples.  It also serves as an additional check on the possible sources of 
contamination.  Blank water is demonstrated analyte free and is from the same 
common source and physical locale in the laboratory. 
10.4.1QA/QC blank requirements: 

10.4.1.1 Field blanks: They are preserved and analyzed for all of the same 
parameters as the samples collected that day.  They may be required in 
order to detect cross contamination from ambient air during a potable 
sampling if known sources are within proximity or monitoring 
equipment indicates their presence as background.  These blanks 
should be prepared during the middle to end of a sampling event by 
filling sample containers with water from like containers poured over 
the decontaminated equipment.  Field blanks must be taken once a day 
during sampling.  

10.4.1.2 Equipment blanks:  They are preserved and analyzed for all of the same 
parameters as the samples collected that day.  They may be required in 
order to detect cross contamination from ambient air during a potable 
sampling if known sources are within proximity or monitoring 
equipment indicates their presence as background.  These blanks 
should be prepared at the beginning of the sampling event by filling 
sample containers with water from like containers poured over the 
decontaminated equipment.  Equipment blanks are not necessary if the 
equipment is dedicated to the well. 

10.4.1.3 Trip blanks:  They consist of a set of bottles each filled at the lab with 
analyte free water.  They accompany the bottles both to and from each 
site.  They are never opened in the field.  They are also returned in the 
same bottles they were sent out in.  At a minimum, a trip blank must be 
analyzed for volatile organics.  Inclusion of additional parameters is at 
the discretion of the NJDEP.  Trip blanks and the samples they 
accompany are not held on site for more than 2 calendar days.  A trip 
blank is included in each sample shipment or trip to the field, not to 
exceed 2 consecutive field days. 

10.4.2Additional QA/QC samples: 
10.4.2.1 Duplicate samples:  The collection of a duplicate provides for 

evaluation of the laboratory performance by comparing the analytical 
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data of two samples from the same location.  They are included 1 for 
every 20 samples (5% or 1 a day per site) and submitted as blind 
samples.  They are obtained by alternately filling sample bottles from 
the same source/device for each parameter.  Samples collected for 
volatile organics are sampled from the same bailer and the first set of 
bottles filled. 

10.4.2.2 Matrix spike/matrix spike duplicate or MS/MSD samples:  The 
laboratory is supplied with triple volume in order to perform the 
MS/MSD samples.  This does not include trip or field blanks.  They 
should occur once in every case of field samples, every 20 field 
samples or each 14 day calendar period in which a site is being worked 
at and samples collected. 

10.5 Sample preservation:  Sample bottles are preserved by the laboratory according to the 
analytical requirements.  Refer to SOP SAM-0200, Sample Containers, Preservation 
and Holding Times and also the NJDEP Field Sampling Procedures Manual. 

 
11 CALIBRATION:   

11.1 All instruments used for field readings are calibrated as follows: 
11.1.1The use of YSI Sondes must start out with a calibration using pH buffer solution 

standards and specific conductivity solutions to check and calibrate accuracy 
before each day of use. 

11.1.2HNUs are calibrated with a known calibration gas before each day of use. 
11.1.3Dissolved oxygen meters are checked against a Winkler method test weekly. 
11.1.4Turbidity meters are checked against standards regularly with each use. 
11.1.5Cooler thermometers are calibrated against a NIST traceable thermometer 

annually. 
11.1.6All calibrations for a given days use are recorded in the logbook provided for 

each instrument. 
11.1.7Refer to the equipment directions for calibration instructions. 

 
12 PROCEDURE:  The following describes the purging and sampling procedures for the low 

flow method for the collection of ground water samples.  It provides steps for dedicated 
and non-dedicated systems. 
12.1 Pre-Sampling Activities (Dedicated and Non-dedicated systems): 

12.1.1Start with the well known or believed to have the least contaminated ground 
water and proceed systematically to the well with the most contaminated ground 
water. 

12.1.2Check and record the condition of the monitoring well for damage or evidence 
of tampering.  Lay out polyethylene sheeting and place monitoring, purging and 
sampling equipment on the sheeting. 
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12.1.3Unlock the well head and remove the well cap.  Record the location, time, and 
date in the field logbook. 

12.1.4Monitor for volatile organics with a PID at the rim of the casing and record the 
reading in the field logbook. 

12.1.5Free product check (Light non-Aqueous Phase liquids and Dense Non-Aqueous 
Phase Liquids): 
12.1.5.1 An ORS meter is used to determine interfaces and the presence or 

absence of product is also determined.  If product is detected, the 
thickness of the product is measured and recorded.  

12.1.5.2 The thickness of DNAPLs and LNAPLs must be performed prior to 
purging the well.  The layers of LNAPLs and DNAPLs are sampled 
and analyzed for chemical and physical parameters.  The LNAPLs are 
sampled by using a bottom filling bailer, lowered through the LNAPL 
layer but not significantly down into the next phase.  LAPLs have a 
low solubility in water and tend to float on the water surface.  The 
LNAPL sample should be analyzed for chemical composition (volatile 
and semi-volatile organics) and physical parameters (specific gravity, 
water solubility and vapor pressure of the liquid).  DNAPLs are 
sampled by using a dual check valve bailer or bladder pump.  DNAPLs 
include chlorinated solvents and other chemicals that have specific 
gravities greater than water.  The DNAPL sample should be analyzed 
for chemical composition by fingerprinting (TCE or coal tar) and 
physical composition (specific gravity, water solubility and equilibrium 
vapor pressure of the liquid). 

12.1.6Measure the depth to water (nearest 0.01 feet) relative to the reference 
measuring point on the well casing and record it in the field logbook.  This 
measurement should be taken a second time for confirmation. 

12.1.7Check the well or field information for the total depth of the monitoring well.  
Use the depth to water and the total depth of the monitoring well to calculate the 
volume of the water in the well or the volume of one casing.  Record the 
information in the field logbook. 

12.2 Purging and Sampling Activities: 
12.2.1Non-dedicated system:  Slowly lower the pump and tubing down the well until 

the location of the pump intake is set at a pre-determined location within the 
screen interval.  Record pump location in the field logbook. 

12.2.2Dedicated system:  Pump has already been installed.  Refer to the well 
information and record the depth of the pump intake in the field logbook. 

12.2.3Non-dedicated and dedicated systems:  Measure the water level (nearest 0.01 
feet) and record it in the logbook, leave the water level indicator probe in the 
well. 
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12.2.4Non-dedicated and dedicated systems:  Connect the discharge line from the 
pump to the flow cell.  A “T” connection is needed prior to the flow cell to 
allow for the collection of water for the turbidity measurements.  The discharge 
line from the flow-through cell must be directed to a container to contain the 
purge water during the purging and sampling of the well. 

12.2.5Non-dedicated and dedicated systems:  Start pumping the well at a low flow rate 
(0.2-0.5 L/min) and slowly increase the speed.  The water level should be 
monitored at approximately every 5 minutes.  Maintain a steady flow rate while 
maintaining a drawdown of less than 0.33 feet.  If drawdown is greater than 0.33 
feet, lower the flow rate.  This flow rate may be difficult to maintain and may 
require several adjustments. 

12.2.6Non-dedicated and dedicated systems:  Measure the discharge rate of the pump 
with a graduated cylinder and a stop watch.  Also, measure the water level and 
record both the flow rate and water level in the logbook.  Continue this 
monitoring every five minutes during purging. 

12.2.7Non-dedicated and dedicated systems:  During the purging, a minimum of one 
tubing volume must be purged prior to recording the water quality indicator 
parameters.  Then monitor the water quality indicator parameters every five 
minutes.  The water quality indicator parameters are turbidity, dissolved oxygen, 
specific conductance (conductivity), pH, redox potential and temperature.  The 
well is considered stabilized and ready for sample collection when the indicator 
parameters have stabilized for three consecutive readings as follows: 
12.2.7.1 Parameter, pH, stabilization criteria, ± 0.1 pH units. 
12.2.7.2 Parameter, Conductivity, stabilization criteria, ± 3 % S/cm. 
12.2.7.3 Parameter, redox potential, ± 10 millivolts. 
12.2.7.4  Parameter, turbidity, stabilization criteria, ± 10 % NTUs. 
12.2.7.5 Parameter, dissolved oxygen, stabilization criteria, ± 0.3 mg/L. 

12.2.8If the water level is approaching the top of the screen and the well cannot be 
maintained at 0.33 feet, reduce the flow rate or turn the pump off (for 15 
minutes) and allow for recovery.  Under no circumstances should the well be 
pumped dry.  Begin pumping at a lower flow rate, if the water draws-down to 
the top of the screened interval again turn the pump off and allow for recovery.  
If two tubing volumes have been removed during purging then sampling can 
proceed next time the pump is turned on.  This information should be noted in 
the field logbook with a recommendation for a different purging and sampling 
procedure. 

12.2.9Non-dedicated and dedicated systems:  Maintain the same pumping rate or 
reduce it slightly for sampling (0.2 to 0.5 liters per minute) in order to minimize 
disturbance of the water column.  Samples should be collected directly from the 
discharge port of the pump tubing prior to passing through the flow-through cell.  
Disconnect the pump’s tubing from the flow-through cell so that the samples are 
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collected for dissolved gases or volatile organic analyses, the tubing needs to be 
completely full of ground water to prevent the ground water from being aerated 
as the ground water flows through the tubing.  All sample containers should be 
filled with minimal turbulence by allowing the ground water to flow from the 
tubing gently down the inside of the container.  When sampling the volatile 
organic containers, a meniscus must be formed over the mouth of the vial to 
eliminate the formation of air bubbles and head space prior to capping.  The 
samples are collected in the following order: 
12.2.9.1 Volatile organics. 
12.2.9.2 Purgeable organic carbons. 
12.2.9.3 Purgeable organic halogens. 
12.2.9.4 Total organic halogens. 
12.2.9.5 Total organic carbon. 
12.2.9.6 Base neutrals/acid extractables. 
12.2.9.7 TPHC/oil and grease. 
12.2.9.8 PCB’s/pesticides. 
12.2.9.9 Total metals. 
12.2.9.10Dissolved metals. 
12.2.9.11Phenols, cyanide. 
12.2.9.12Sulfate and chloride. 
12.2.9.13Turbidity. 
12.2.9.14Nitrate and ammonia. 
12.2.9.15Preserved inorganics. 
12.2.9.16Radionuclides. 
12.2.9.17Non-preserved inorganics. 
12.2.9.18Bacteria. 

12.2.10Non-dedicated systems:  Remove the pump from the well.  Decontaminate the 
pump and properly dispose of the tubing. 

12.2.11Dedicated system:  Disconnect the tubing that extends from the plate at the 
wellhead (or cap) and discard after use. 

12.2.12Non-dedicated system:  Before locking the well, measure and record the well 
depth (to 0.1 feet).  Measure the depth a second time to confirm the initial 
reading.  The measurements should agree to within 0.01 feet or remeasure. 

12.2.13Non-dedicated and dedicated systems:  Close and lock the well. 
12.2.14Decontamination procedures for the water level meter and field parameter 

sensors: 
12.2.14.1The water level meter will be hand washed with Alconox and a 

scrubber. They will then be rinsed with distilled/deionized water. 
12.2.14.2The field parameter sensors will be rinsed with distilled/deionized 

water between sampling locations.  After the sampling event, the 
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sensors must be cleaned and maintained per the manufacturer’s 
requirements. 

12.2.15Decontamination procedure for the pump: 
12.2.15.1The outside of the pump, tubing, support cable and electrical wires 

must be pressure sprayed with soapy water, tap water and 
distilled/deionized water.  Spray until water is flowing off tubing after 
each rinse.  Use a scrubber to help remove visible dirt and 
contaminants. 

12.2.15.2Place the sampling pump in a bucket with distilled/deionized water.  It 
must be completely submerged in the water.  Add a small amount of 
Alconox to the water. 

12.2.16To prevent cross-contamination, the sampling should proceed from the least to 
the most contaminated wells. 

12.2.17Several activities need to be completed and documented once ground water 
sampling has been completed. 
12.2.17.1Ensure that all of the field equipment has been decontaminated and 

returned to their proper storage locations. 
12.2.17.2All paperwork should be processed this includes chain of custody and 

field notes. 
 
13 CALCULATIONS:   

13.1 The following are calculations performed in the field: 
13.1.1Linear feet of water:  This is calculated by knowing the total depth of the well 

and subtracting the depth to water measured by a depth meter.  These two 
numbers should be measured to within 0.01 feet.  Through this calculation, the 
linear feet of water is determined (total well depth – depth to water = linear feet 
of water). 

13.1.2Volume to be purged and volume not to be exceeded:  Utilizing the linear feet 
of water and then multiplying it by the volume per foot for the appropriate 
casing will equal the amount of water in the casing.  The amount of water in the 
casing multiplied by 3 equals the total minimum volume to be purged.  It should 
be noted that the amount purged should not exceed 5 times the amount of 
standing water in the well. 
13.1.2.1 Capacity of Common Casing Diameters: 
 

Casing Diameter (ft)  Gallons/linear foot 
2 inch (0.1667)   0.1632 
4 inch (0.3333)   0.6528 
6 inch (0.5000)   1.4688 
8 inch (0.6667)   2.6112 
10 inch (0.8333)   4.0800 
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12 inch (1.0000)   5.8752 
 

13.1.3Purge rate:  Multiply the flow rate (ml/min) by 0.0002642 to get gallons per 
minute. 

 
14 POLLUTION PREVENTION: 

14.1 For pollution prevention, please refer to SOP No. SAM-0222. 
 
15 WASTE MANAGEMENT: 

15.1 For sample disposal, please refer to SOP No. SAM-0220. 
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16 TABLES AND DIAGRAMS:   

Table 1 
MONITORING WELL SAMPLING DATA 

LOCATION:      Hnu Calibration: 
MW # :       Sonde Calibration: 
NJDEP ID # :      pH: 7.00/10.00/4.00 Buffers 
NJDEP CERT# :     Sp Cond/Cond: 26.5u ohms/cm Sol (KCl) 
SAMPLING CONTRACTOR:    DO: % Humidity 760mm (Bar Press) 
SAMPLER:      Temp: 
DATE:       Turb: Stab Cal set for 2100P 
WEATHER:      ORP: 235 MV Zobell Sol 
TIDE:       HACH Meter Lot: 
WELL CONDITION: 
LNAPLs:      DNAPLs: 
ELEV. OF INNER CASING SURVEY MARE: ft 
INNER CASING DIA: inch 
DEPTH TO WATER:  ft 
 Before Purge Start:    ft Previous Day:    ft After Sampling:    ft 
DEPTH OF WELL: ft 
DEPTH TO TOP OF SCREEN: ft 
DEPTH of PUMP/TUBE INTAKE:  ft TUBING: Food Grade ¼ “ Polyethylene 
HEIGHT OF WATER: ft 
(     ) X 0.163 or 0.65 X 3 =  
GALLONS OF H2O TO BE PURGED: Gal 
PURGE METHOD: (FLOW at >100 to <500 gpm): 2” REDIFLO 2 GRUNDPHOS SUBMERSIBLE PUMP 
 Purged atmL/Min or Gal/Min (mL to Gal = mL X 0.0002642 = Gal 
PURGED RATE: gpm Start at      at      mL/min to      mL/min at       until end 
Hnu READING: ppm (well) 
Hnu READING: ppm (well cap) 
PURGE START TIME: 
pH: su  ORP mv  Temperature: °F Turbidity: NTU 
Dissolved O2: mg/L    Specific Conductivity: us/cm 
PURGE END TIME: 
pH: su  ORP mv  Temperature: °F Turbidity: NTU 
Dissolved O2: mg/L    Specific Conductivity: us/cm 

DEPTH TO H2O AFTER PURGE AND SAMPLING: ft 
SAMPLING METHOD:  (Through pump and tubing, flow cell disconnected) 

SAMPLE START TIME: 
pH: su  ORP mv  Temperature: °F Turbidity: NTU 
Dissolved O2: mg/L    Specific Conductivity: us/cm 
SAMPLE END TIME: 
ANALYTES:     COMMENTS:  
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Table 2 
 

Low Flow Well Sampling Data 
 

Date:   Well ID:   NJDEP # : 
 
Initial Purge Start:     Initial Depth to Water: 
 
Time Temp 

°C 
pH (su) Cond 

(us/cm) 
DO 

(mg/L) 
ORP 
(mv) 

Turbidit
y (NTU) 

Depth to 
Water (ft) 

Flow Rate 
(ml/min) 

         
         
         
         
         
         
         
         
         

 
Sample Start Time: 
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1 PURPOSE:   

1.1 To document the current procedures for equipment decontamination.  This SOP 
provides a description of the methods used to prevent, minimize and limit cross-
contamination of samples due to inappropriate or inadequate equipment 
decontamination. 

 
2 RESPONSIBILITY:   

2.1 This method is restricted to use by or under the direct supervision of designated field 
samplers and lab personnel who have been properly instructed and trained in 
equipment decontamination protocol and techniques as defined by the NJDEP. 

 
3 SAMPLE COLLECTION, PRESERVATION AND HANDLING: 

3.1 For sample collection, preservation and handling please refer to SOP No. SAM-0200. 
 
4 REFERENCES:   

4.1 Field Sampling Procedures Manual, August 2005. New Jersey Department of 
Environmental Protection. 

 
5 SUMMARY:   

5.1 This SOP will cover procedures for laboratory and field decontamination of both 
aqueous and non-aqueous sampling equipment.  Cross-contamination can be removed 
by physical decontamination procedures. 

5.2 The first step is a soap and water wash to eliminate all visible matter.  The second is a 
tap water rinse to remove the soap followed by a distilled/deionized rinse.  An acid 
rinse is then used to remove any trace metals.  This is followed by another 
distilled/deionized rinse.  A high purity solvent rinse is then performed to remove 
trace organics.  The solvent is allowed to evaporate completely and then it is followed 
by a final distilled/deionized rinse. 

 
6 DEFINITIONS: 

6.1 ASTM – American Society for Testing and Materials. 

       
     Prepared By:______________________________________   Date:________________ 
     Laboratory Director:________________________________   Date:________________ 
     QA/QC Manager:__________________________________   Date:________________ 
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6.2 PPE – Personal Protective Equipment. 
 
7 INTERFERENCES: 

7.1 Distilled/deionized water that has not been supplied by the laboratory need to be 
verified that it is analyte-free. 

 
8 SAFETY:  

8.1 For safety, please refer to CTSC Fort Monmouth, NJ Health and Safety Plan (HASP). 
8.2 Employees must use personal protective equipment (PPE) for adequate protection and 

to limit the level of exposure on site.  The equipment selected must be appropriate to 
protect against all known and potential hazards.  All personnel are required to be 
familiar with the potential hazards that may be encountered with any of the 
decontamination materials, contaminants of concern and equipment being cleaned. 

8.3 At a minimum, all personnel will use surgical gloves of the appropriate nature that are 
to be worn at all times when decontaminating equipment.  If a material or substance is 
in question, the material should be researched and the correct personal protective 
equipment should be selected.  Splash proof safety eyewear is always worn when 
handling liquids. 

 
9 EQUIPMENT AND MATERIALS:   

9.1 PPE including goggles, glasses, or face shield. 
9.2 Gloves (latex or otherwise specified type for the appropriate contaminants and 

reagents). 
9.3 Container of appropriate size and volume. 
9.4 Wash clothes and scrub brushes. 
9.5 Distilled/deionized water source container. 
9.6 Paper towels. 
9.7 Field logbook. 
9.8 Sample containers. 
9.9 Aluminum foil. 
9.10 Miscellaneous tools as needed. 

 
10 STANDARDS/REAGENTS:   

10.1 Distilled/deionized water. 
10.2 Alconox or laboratory grade glassware detergent. 
10.3 10% nitric acid rinse (trace metal or higher grade HNO3 diluted with 

distilled/deionized ASTM Type II water). 
10.4 Acetone (pesticide grade). 
10.5 Pure nitrogen for blow out. 

 
11 QUALITY CONTROL: 
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11.1 A rinsate blank is a specific type of quality control sample associated with field 
decontamination procedures. 

11.2 Rinsate blanks are obtained by running analyte free water over the decontaminated 
sampling equipment.  The blank water is collected in sample containers for handling, 
shipment and analysis.  These samples are treated and analyzed for the same 
parameters as the samples collected that day. 

11.3 A rinsate blank is used to assess cross-contamination brought about by incorrect 
decontamination procedures. 

 
12 PROCEDURE:   

12.1 Aqueous sampling equipment decontamination (laboratory and field). 
12.1.1All field sampling equipment must be lab cleaned, wrapped and dedicated to a 

particular sampling point or location during the sampling event.  Instances 
where this is not feasible must have NJDEP permission for field cleaning prior 
to collection of any samples and must be referenced in the site field sampling 
quality assurance plan.  Field sampling equipment cleaning and decontamination 
are as follows: 
12.1.1.1 A laboratory grade glassware detergent plus tap water wash. 
12.1.1.2 A generous tap water rinse. 
12.1.1.3 Distilled/deionized (ASTM Type II) water rinse. 
12.1.1.4 10 % nitric acid rinse.  This step is required only if the samples are 

going to be analyzed for metals. 
12.1.1.5 Distilled/deionized (ASTM Type II) water rinse. 
12.1.1.6 Acetone (pesticide grade) rinse.  This step is required only if the 

samples are going to be analyzed for organics. 
12.1.1.7 Total air dry or pure nitrogen blowout.  This step is required only if the 

samples are going to be analyzed for organics. 
12.1.1.8 Distilled/deionized (ASTM Type II) water rinse. 

12.1.2Sampling devices should be numbered in a manner that will not affect their 
integrity and wrapped in a material (aluminum foil) that has been cleaned and 
oven baked at 105 degrees Celsius or cleaned in the same manner as the 
equipment.  The equipment is then custody sealed and information concerning 
the decontamination, methodology, date, time and personnel recorded in a field 
logbook for equipment if applicable. 

12.1.3Distilled/deionized water available from commercial sources is acceptable for 
sampling equipment decontamination.  NJDEP may require lot numbers or 
analytical verification that the water meets ASTM Type II specifications. 

12.1.4In instances where Acetone is a parameter of concern, another solvent may be 
used but must be approved by the NJDEP. 
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12.1.5Decontamination should be carried out over a container of appropriate size and 
volume and the material disposed of off-site.  Wastes from decontamination 
must be disposed of properly. 

12.2 Non-aqueous sampling equipment decontamination (laboratory and field). 
12.2.1All non-aqueous field sampling equipment should be laboratory cleaned, 

wrapped and dedicated to a particular sampling point or event when possible but 
field cleaning may be more practical.  The process is as follows: 
12.2.1.1 Laboratory grade glassware detergent and tap water scrub to remove 

visual contamination. 
12.2.1.2 Generous tap water rinse. 
12.2.1.3 Distilled/deionized (ASTM Type II) water rinse. 

12.2.2If visual contamination persists or gross contamination is suspected, the full 
eight step decontamination procedure as listed under aqueous equipment 
decontamination should be performed. 

12.2.3Sampling devices should be numbered in a manner that will not affect their 
integrity and wrapped in a material (aluminum foil) that has been cleaned and 
oven baked at 105 degrees Celsius or cleaned in the same manner as the 
equipment.  The equipment is then custody sealed and information concerning 
the decontamination, methodology, date, time and personnel recorded in a field 
logbook for equipment if applicable. 

12.2.4Distilled/deionized water available from commercial sources is acceptable for 
sampling equipment decontamination.  NJDEP may require lot numbers or 
analytical verification that the water meets ASTM Type II specifications. 

12.2.5In instances where Acetone is a parameter of concern, another solvent may be 
used but must be approved by the NJDEP. 

12.2.6Decontamination should be carried out over a container of appropriate size and 
volume and the material disposed of off-site.  Wastes from decontamination 
must be disposed of properly. 

 
13 POLLUTION PREVENTION: 

13.1 For pollution prevention, please refer to SOP No. SAM-0222. 
 
14 WASTE MANAGEMENT: 

14.1 For sample disposal, please refer to SOP No. SAM-0220. 
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1 PURPOSE:   

1.1 This method describes the container preparation, field sampling and field 
extraction/preservation to be used for sample collection of soil samples for volatile 
organics. 

 
2 RESPONSIBILITY:   

2.1 Designated field samplers who have been properly instructed and trained in the field 
sampling protocols and techniques of soil samples for volatile organics. 

 
3 SAMPLE COLLECTION, PRESERVATION AND HANDLING: 

3.1 For sample collection, preservation and handling please refer to SOP No. SAM-0200. 
3.2 SOP SAM-0203, Preparation of Soil Sample Jars for Methanol Volatile Analysis. 

 
4 REFERENCES:   

4.1 Field Sampling Procedures Manual, August 2005. New Jersey Department of 
Environmental Protection. 

4.2 NJDEP Methodology for the Field Extraction/Preservation of Soil Samples with 
Methanol for Volatile Organic Compounds. February 1997. 

 
5 SUMMARY:   

5.1 Soil samples collected for volatile organic analysis must be handled in a manner that 
will minimize the loss of contaminants due to volatilization and biodegradation. Field 
extraction/preservation with Methanol must be conducted to ensure that contaminants 
do not degrade or volatilize during sample handling and transport. 

5.2 A small diameter soil core-sampling device is used to collect a 10-gram soil sample.  
The sample is extruded into a tared sample container supplied by the laboratory 
performing the analysis.  Purge and trap grade methanol and surrogate compounds are 
included in this container.  

 
6 DEFINITIONS: 

6.1 NJDEP-New Jersey Department of Environmental Protection. 

       
     Prepared By:______________________________________   Date:________________ 
     Laboratory Director:________________________________   Date:________________ 
     QA/QC Manager:__________________________________   Date:________________ 
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7 SAFETY:  

7.1 For safety, please refer to CTSC Fort Monmouth, NJ Health and Safety Plan (HASP). 
7.2 Methanol must be handled with all safety precautions related to toxic and flammable 

liquids. 
7.3 Use protective gloves when handling the methanol vials and store away from sources 

of ignition.  The vials of methanol should always be stored in a cooler with ice at all 
times. 

7.4 Containers should be opened and closed quickly during the sample preservation 
procedure and they must be handled in a well ventilated area. 

 
8 EQUIPMENT AND MATERIALS:   

8.1 Soil sampling device. 
8.2 Modified disposable 10-30 mL syringe. 
8.3 Small electronic balance. 

 
9 STANDARDS/REAGENTS:   

9.1 Methanol, CH3OH, Pesticide quality or equivalent demonstrated to be free of analytes. 
9.2 Surrogate Standards (4-Bromofluorobenzene, Dibromofluoromethane and Toluene-

d8). 
 
10 QUALITY CONTROL: 

10.1 Ambient Blank: 
10.1.1The collection of an ambient blank is not required when sampling is performed 

using the methanol extraction/preservation technique.  It will be optional at the 
discretion of the site investigative team, or it will be required on a site-specific 
basis if previous elevated analytical results are suspected due to contamination 
from the sampling environment. 

10.1.2If ambient blanks are employed, the frequency of collection should be one (1) 
per day. 

10.2 Field Blank: 
10.2.1A field blank is a QA/QC sample, which will determine potential contamination 

from the sampling equipment used to collect and transfer samples from the point 
of collection to the sample container. 

10.2.2A field blank is not required when sampling with the methanol 
extraction/preservation technique. 

10.2.3If it is required due to suspected cross-contamination from the sampling 
equipment, it is sampled in the following manner.  Analyte free water is poured 
from one sample container, over each piece of sampling equipment required for 
sample collection and into a separate set of identical sample containers. 
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10.2.4Additional information on field blanks can be found in the NJDEP Field 
Sampling Procedures Manual, August 2005. 

10.3 Trip Blank: 
10.3.1A trip blank is a QA/QC sample which will determine additional sources of 

contamination that may potentially influence the samples.  The source of the 
contamination may be from the lab, sample bottles or during shipment. 

10.3.2A trip blank is required when sampling with the methanol 
extraction/preservation technique.  It is required due to potential cross-
contamination from sample shipment or from handling at the laboratory. 

10.3.3The trip blank is prepared at the same time and in the same manner as the 
sample containers.  It must accompany the sample containers to the field and 
back to the laboratory along with the collected samples for analysis.  It must 
remain sealed at all times until it is analyzed at the laboratory. 

10.3.4The frequency of collection for the trip blank must be at a rate of one (1) per 
sample shipment. 

10.4 Field Duplicate: 
10.4.1Perform duplicate samples at a rate of five (5) percent, 1 per 20 samples. 
10.4.2Duplicates must be obtained from the same location and soil type to minimize 

location as a potential source of variation in the analytical results.  Separate core 
samples should be obtained for the sample and the duplicate sample. 

 
11 CALIBRATION:   

11.1 Calibration of the scale is checked if the scale is suspect of being out of calibration.  
This is accomplished by using certified scale weights on the scale in question to check 
its accuracy. 

 
12 PROCEDURE:   

12.1 Soil sample collection for volatile organics must be performed with the use of a 
decontaminated small diameter-coring device.  A modified 10-30 mL disposable 
syringe or commercially available small diameter tube/plunger sampler is acceptable.  
The small diameter-coring device must be capable of collecting the required amount 
of sample from large diameter core samplers (split spoons, etc.) or from freshly 
exposed soils.  Refer to SOP SAM-0203 for the preparation of soil sample jars for 
methanol volatile analysis. 

12.2 If a modified disposable syringe is used, it can be prepared in-house by cutting off the 
injection tip.  Depending upon the construction of the syringe, small air vents must be 
cut into the plunger or the rubber tip and the retaining post must be removed.  These 
alterations to the plunger will prevent air from being forced through or around the soil 
plug during sub coring and sample extrusion. 

12.3 The small diameter core sampler must be capable of delivering the sample directly 
into the sample container.  The outer diameter of the core sampler must be smaller 
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than the inner diameter of the sample container to avoid loss of sample and ease the 
soil transfer process.  The sample from the small diameter core cannot be transferred 
to a secondary container such as another sample bottle, zip lock bag, aluminum foil, 
etc. prior to placement into the sample container with the methanol preservation. 

12.4 Use a small electronic balance or manual scale for measuring the weight of the soil in 
the syringe.  The scale must be calibrated before use, and intermittently the calibration 
should be checked during the sampling day to ensure the accuracy of the weight 
measurements. 

12.5 Tare and weigh the small diameter core sampler. 
12.6 Once the sampling interval has been selected, trim off the surface soils of the sample 

interval to expose a fresh soil surface.  The loss of volatile organics from the surface 
soils will occur if the soil has been exposed for a short period of time (during 
screening, etc.).  The removal of the surface soils can be accomplished by scraping the 
soil surface using a decontaminated spatula or trowel.  The sampling procedure must 
commence immediately once afresh soil surface has been exposed. 

12.7 Using a decontaminated coring device, collect 10 grams, plus or minus 2 grams (8-12 
grams) of sample (wet weight).  Wipe the outside of the sub-coring device to remove 
any adherent soil.  The plunger of the coring device can be pulled back or completely 
removed allowing the open barrel of the sub-core to be inserted straight into the soil, 
on an angle or multiple insertions can be performed to obtain the required sample 
weight. 

12.8 Quickly weigh the sample while it is contained in the small diameter core sampler.  
Excess soil can be removed from the coring device by extruding a small portion of the 
core and cleaning away with a decontaminated trowel or spatula.  If the soil weight is 
below the limit, obtain additional sample.  Reweigh after each addition or removal of 
the sample to the sub core until the target weight is attained (8-12 grams).  Analytical 
results from a sample exceeding the weight maximums and minimums may be 
rejected and thus require resampling. 

12.9 When sampling soils of similar textures and water content, sample weight can be 
estimated based on the volume of previously weighed samples from sampling or 
practice core sampling to determine sample weights. 

12.10Immediately open the sample container and slowly extrude the soil core into the 
preweighed and prenumbered sample container supplied by the laboratory performing 
the analysis.  Avoid splashing the methanol out of the sample container.  Do not insert 
the small diameter-coring device into the mouth of the small diameter sample 
containers (40 mL or 60 mL VOA vials) or immerse the small diameter soil-coring 
device into the methanol. 

12.11Ensure that the threads on the sample container and cap are free of soil particles.  Use 
a clean brush or paper towel to remove the particles off the threads.  The presence of 
soil particles compromises the seal of the container resulting in the loss of methanol, 
which may invalidate the sample. 
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12.12Secure the lid of the sample container.  Gently swirl the samples to mix and break up 
the soil aggregate until the soil is covered with methanol.  Do not shake. 

12.13Do not attach any additional adhesive backed labels or tape to the sample containers.  
Record the sample numbers on the containers.  Avoid covering laboratory 
identification numbers.  Labels with wire or rubber band attachments may be used 
provided they can be removed easily for sample weighing.  Record the laboratory and 
field identification numbers on the chain of custody and field notes. 

12.14The laboratory performing the analysis will determine the actual weight of the soil 
when the sample is returned to the lab.  All samples must be returned to the lab no 
later than 48 hours after sample collection. 

12.15Do not use or submit samples for analysis if any methanol has spilled from a sample 
container during shipment to the site or during sampling.  Extra sample containers can 
be made available by the laboratory in case of accidental spillage of methanol in the 
field. 

12.16After sample collection, immediately return the containers to an iced cooler in an 
upright position.  Sample containers can be placed in separate zip lock bags to protect 
other containers in case of leakage during transport.  The laboratory sample number or 
field identification number may be placed on the bag and cross-referenced on the 
chain of custody.  Do not place additional adhesive backed labels or tape on the 
sample containers.  If any methanol is lost from a sample container upon arrival at the 
laboratory, the sample is invalid and resampling must be performed. 

12.17Moisture Determination: 
12.17.1To report the sample results on a dry weight basis, collect one duplicate 

sample (not preserved with methanol) from each sample location.  Tightly seal 
the container to prevent the loss of soil moisture.  This sample does not require 
weighing.  It is taken for percent solids analysis and a 2 ounce container is 
sufficient.  One 2 ounce jar is collected for each methanol sample taken 
including duplicates. 

12.17.2Weigh a 10 gram portion of the sample in a tared crucible. 
12.17.3Dry the sample overnight at 103-105 degrees C.  Allow to cool in a desiccator 

before reweighing. 
12.17.4Determine percent dry weight by the following formula: 

% dry weight = g of dry sample X 100 
                             g of sample 

12.17.5Calculate the sample concentration on a dry weight basis. 
 
13 POLLUTION PREVENTION: 

13.1 For pollution prevention, please refer to SOP No. SAM-0222. 
 
14 WASTE MANAGEMENT: 

14.1 For sample disposal, please refer to SOP No. SAM-0220. 
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1 PURPOSE:  To document the procedures for the disposal of hazardous waste generated by 

the laboratory. 
 
2 RESPONSIBILITY:  It is the responsibility of designated laboratory personnel who have 

been properly trained and instructed in the disposal of various waste streams. 
 
3 SAMPLE COLLECTION, PRESERVATION AND HANDLING: 

3.1 For sample collection, preservation and handling, please refer to SOP No. SAM-0200. 
 
4 REFERENCES:   

4.1 Hazardous Waste Identification, Collection, Storage and Disposal Procedures at Fort 
Monmouth, January 1996. 

4.2 Standard Methods for the Examination of Water and Wastewater, 19th Edition. 
4.3 US Army Corps of Engineers, February 2001, Shell for Analytical Chemistry 

Requirements, EM 200-1-3. 
4.4 EPA QA/G-6 Guidance for Preparing Standard Operating Procedures (SOPs), March 

2001. 
 
5 SUMMARY:   

5.1 There is a satellite accumulation area located outside of building 174. 
5.1.1 The accumulation area contains six 55-gallon drums. 

5.2 There is one 55-gallon drum located in the back room of building 174 for soils. 
5.3 A variety of smaller satellite containers are located throughout buildings 173 and 174. 
5.4 All working waste containers must be emptied into these satellite containers on a daily 

basis. 
 
6 SAFETY: 

6.1 For safety, please refer to CTSC Fort Monmouth, NJ Health and Safety Plan (HASP). 
6.2 At a minimum, all laboratory personnel shall wear goggles, lab coats and gloves when 

disposing of hazardous waste. 
 

       
     Prepared By:______________________________________   Date:________________ 
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7 PROCEDURE:   

7.1 There is only one satellite container per waste stream located at the laboratory. 
7.1.1 This does not include daily accumulation containers. 

7.2 All containers must be labeled in indelible ink with the words “Hazardous Waste” 
and the name of the waste. 

7.3 Container labels must be visible and the date the accumulation began must be included 
on the label. 

7.4 There is a satellite container for vials.  This container holds anything that comes in a 
vial (Extracts, standards, surrogates, etc.). 

7.5 Except during filling or emptying, the containers must be securely closed. 
7.6 When the quantity of waste reaches its maximum accumulation or the container 

becomes full, a final date will be written on the label. 
7.7 The laboratory will notify the Hazardous Waste Disposal Officer within 24 hour after 

the container becomes full. 
7.8 The Hazardous Waste Officer will pick up the full container and provide a suitable 

replacement container within 48 hour of notification. 
7.9 If a satellite container becomes damaged, the laboratory will contact the Hazardous 

Waste Officer immediately to obtain a replacement. 
 
8 POLLUTION PREVENTION: 

8.1 For pollution prevention, please refer to SOP SAM-0222. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9 TABLES AND DIAGRAMS:   
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Table I 
 

Satellite Containers 
 

WASTE LOCATION TYPE 
Halogenated Outside Bldg. 174 55-gallon polypropylene 

Acetonitrile/Methanol/ Water Outside Bldg. 174 55-gallon polypropylene 
Methylene Chloride/Water Outside Bldg. 174 55-gallon polypropylene 

Soil/Filter Outside Bldg. 174 55-gallon metal 
Acid/No Metals Outside Bldg. 174 55-gallon polypropylene 

Acid with Metals Outside Bldg. 174 55-gallon polypropylene 
Soil/No Solvent Back Bldg. 174 55-gallon metal 

Non-Halogenated Back Bldg. 174 2-gallion polypropylene 
Caustic Bldg. 173 Wet Lab 2-gallon polypropylene 
Phenols Bldg. 173 Wet Lab 2-gallon polypropylene 

Waste Fixer Bldg. 173 Wet Lab 2-gallon polypropylene 
Sulfide with Acid Bldg. 173 Wet Lab 2-gallon polypropylene 

Cyanide Bldg. 173 Wet Lab 2-gallon polypropylene 
Pyridine/Cyanide Bldg. 173 Wet Lab 2-gallon polypropylene 

Acid with Mercury Bldg. 173 Wet Lab 2-gallon polypropylene 
Developer Waste Bldg. 173 Wet Lab 2-gallon polypropylene 
Perchlorate Waste Bldg. 173 Wet Lab 2-gallon polypropylene 

Methanol Bldg. 173 VOA Lab 2.5-gallon metal 
Vials Bldg. 174 Extraction Lab 5-gallon metal 
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1 PURPOSE:   

1.1 To document current procedures for monitoring well sampling. 
 

2 RESPONSIBILITY:   
2.1 Designated field samplers who have been properly trained and instructed in NJDEP 

field sampling procedures and protocol. 
 

3 SAMPLE COLLECTION, PRESERVATION AND HANDLING: 
3.1 For sample collection, preservation and handling, please refer to SOP No. SAM-200. 
 

4 REFERENCES:   
4.1 Field Sampling Procedures Manual, August 2005.  New Jersey Department of 

Environmental Protection. 
4.2 NJDEP Field Analysis Manual, July 1994. 
4.3 On the World Wide Web: www.state.nj.us/dep or www.state.nj.us/dep/srp. 
4.4 Lab SOP: SAM-0200, SAM-0202, OQC-0302. 
 

5 SUMMARY:   
5.1 The procedures, materials, and equipment describe the recommended methods for 

sampling monitoring wells.  Necessary equipment, calibrations, calculations and 
appropriate QA/QC procedures are also included.  These procedures are to be 
followed by all personnel involved with the sampling and purging of wells at Fort 
Monmouth.  Persons following this SOP are recommended to also refer to the NJDEP 
Field Sampling Procedures Manual, August 2005. 

 
6 SAFETY: 

6.1 For safety, please refer to CTSC Fort Monmouth, NJ Health and Safety Plan (HASP). 
 

7 EQUIPMENT AND MATERIALS:   
7.1 Equipment: 

7.1.1 Dissolved oxygen meter 

       
     Prepared By:______________________________________   Date:________________ 
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7.1.2 HNU photo ionizer 
7.1.3 Conductivity/pH/temperature meter 
7.1.4 Peristaltic well pumps  
7.1.5 Pump heads and power cables 
7.1.6 Water level meter 
7.1.7 Oil/water interface probe 
7.1.8 Submersible well pumps  
7.1.9 Various batteries 
7.1.10Buckets 
7.1.11Miscellaneous tools, i.e. screwdriver, well wrench, etc. 
7.1.12 A multi-parameter water quality meter may be used as long as it measures: 

Conductivity, pH, Temperature, and Dissolved Oxygen. 
7.2 Materials:   

7.2.1 Thick wall silicone tubing ¼ inch diameter 
7.2.2 Polyethylene (food grade) tubing ¼ inch diameter 
7.2.3 12 inch single sample 1 check stop Teflon disposable bailers 
7.2.4 Mason string 
 

8 STANDARDS/REAGENTS:   
8.1 Buffer solutions, calibration gases, decontamination materials, and acids for 

preservation. 
8.1.1 Buffer solutions:  

8.1.1.1 7.00 standard buffer solution 
8.1.1.2 10.00 standard buffer solution 
8.1.1.3 4.00 standard buffer solution 

8.1.2 Distilled and deionized water 
8.1.3 Alconox  
8.1.4 10 % nitric acid rinse (trace metal or higher grade HNO3 diluted with 

distilled/deionized (ATSM Type II) H2O). 
8.1.5 Acetone (pesticide grade). 
8.1.6 Pure nitrogen 100-ppm Isobutylene cal gas.  

(Refer to NJDEP Field Sampling Procedure Manual Table 2-1 Aqueous Sampling 
Equipment Decontamination (Lab and Field) for further information). 

8.2 Acids/materials used in preserving samples:  
8.2.1 Nitric acid 69.0-70.0% 
8.2.2 Sulfuric acid 50% (w/w) solution 
8.2.3 Hydrochloric acid (trace metal grade) 

8.3 Ice for keeping samples at <4 degrees Celsius 
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9 QUALITY CONTROL: 

9.1 The following QA/QC requirements are established in order to maintain sample 
integrity.  The prime objective is to prevent sample contamination from other sources 
and ensure potential contaminant concentrations remain stable form sample collection 
to complete analysis.  Refer to the NJDEP Field Sampling Procedures Manual 
Appendix 2-1 Analytical Methodology Reference Charts, Pp. 35-61.  Also refer to 
SAM-0200 Sample Containers, Preservation and Holding Times. 

9.2 Sample Containers: Before sample collection can begin consideration must be given 
as to what type of container will be used to transport and store samples.  The lab 
provides containers based upon requested methodologies.  Selection is based on the 
matrix, potential contaminants, analytical methods, and lab’s internal QA/QC 
requirements.  They should be selected upon review of the following: 
9.2.1  Reactivity of container material with sample.  Glass is recommended for 

hazardous material samples since it is chemically inert to most substances.  
Plastics may be used when analytes of interest or sample characteristics dictate 
use instead of glass. 

9.2.2  Volume of the container.  The volume of sample needed is dictated by the 
analytical method and the matrix of the sample.  The lab will supply bottles that 
allow for sufficient volumes of sample matrix to be collected. 

9.2.3  Color of container.  Whenever possible, amber glass is used to prevent photo 
degradation.  If not available, samples should be kept protected from light.  One 
exception is the 40 ml clear glass VOA vials used for VOA aqueous analysis. 

9.2.4  Container closures.  All containers utilized have a leak-proof seal and are 
constructed out of material inert with respect to sampled materials.  The closure 
may also be separated by a closure liner that is inert to sample material. 

9.2.5  Decontamination of containers and chain of custody.  Sample containers are 
laboratory cleaned or purchased as lab cleaned.  Bottles being shipped are 
accompanied by a chain of custody in a cooler with a custody seal.  Custody 
must accompany containers to field, during collection, back to lab, and during 
analysis.  This helps to assure no tampering or contamination from outside 
sources occurs. 

9.3 Storage and transport.  Care is taken to avoid contamination.  Clean transport and 
storage environments are observed.  Sample or bottle storage is never near solvents, 
gasoline, or other equipment that is a potential source of contamination.  Samples and 
chain of custody are secured in coolers for transport, with said chain of custody in 
with bottles or in the hands of authorized personnel.  Also, a temperature blank is 
included in each cooler to measure the temperature of samples on ice in coolers 
(ideally a constant 4 degrees Celsius). 
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9.4 Tubing decontamination: ASTM drinking water grade polyethylene tubing is used and 
discarded after each use. Avoid pump and tubing contact with ground surface.  All 
tubing is rinsed/wiped with distilled and deionized water to remove any possible 
residual materials on it before entering well. 

9.5 QA/QC samples: These samples are intended to provide control over the collection of 
measurements, and subsequent validation, review, and interpretation of analytical 
data.  A trip blank is used for volatile organics and its purpose is to measure possible 
cross contamination of samples in transit and at a site. It is never opened and travels 
to the site or sites with empty sample bottles and back with samples.  They may also 
indicate poor cleaning.  Like wise, a field blank is used to determine a control on the 
equipment handling, preparation, storage and shipment.  It travels with the samples 
and is representative of shipment effects on sample quality.  By being opened in the 
field, transferred over a cleaned sampling device, the blank is indicative of ambient 
and equipment conditions that may affect quality of associated samples. It also serves 
as an additional check on possible sources of contamination.  Blank water is 
demonstrated analyte free, and is from the same common source and physical locale in 
lab. 
9.5.1 Aqueous matrix QA/QC blank requirements: 

9.5.1.1 Field blanks: They are preserved/analyzed for all the same parameters 
as samples collected that day.  They may be required in order to detect 
cross contamination from ambient air during a potable sampling if 
known sources are within proximity or monitoring equipment indicates 
their presence as background.  Field blanks must also be taken once 
every day during sampling. 

9.5.1.2 Trip blanks: Consists of a set of bottles each filled at the lab with 
analyte free water.  They accompany the bottles both to and from each 
site.  They are never opened in field.  They are also returned in the 
same bottles they were sent out in.  At minimum, a trip blank must be 
analyzed for volatile organics.  Inclusion of additional parameters is at 
the discretion of the NJDEP.  Trip blanks and the samples they 
accompany are not held on site more than 2 calendar days.  A trip blank 
is included in each sample shipment or trip to field, not to exceed 2 
consecutive field days. 

9.5.2 Additional QA/QC samples:  
9.5.2.1 Duplicate samples: Collection of a duplicate provides for evaluation of 

lab performance by comparing the analytical data of two samples from 
the same location. They are included 1 for every 20 samples (5% or 1 a 
day/site) and submitted as blind samples.  They are obtained by 
alternately filling sample bottles from the same source/device for each 
parameter. VOA samples are from the same bailer and are the first set 
of bottles filled. 
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9.5.2.2 Matrix spike/Matrix spike duplicate analyses or MS/MSD sample: The 
lab is supplied with triple volume in order to perform matrix spike and 
matrix spike duplicates.  This does not include trip or field blanks.  
They should occur every case of field samples, every 20-field samples 
or each 14-day calendar period in which a site is being worked at and 
samples collected.  

9.6  Sample preservation: The laboratory staff based upon analytical requirements 
preserves the sample bottles.  Please refer to SAM-0200 Sample Containers, 
Preservation, and Holding Times SOP and also NJDEP Field Sampling Procedures 
Manual Appendix 2-1 Analytical Methodology reference Charts, Pp. 35-61. 

 
10  CALIBRATION:   

10.1  All instruments used for field readings are calibrated before each day of use.  The use 
of pH meters must start out with a calibration using buffer solution standards to check 
or calibrate accuracy.  HNU’s are calibrated with a known calibration gas.  Dissolved 
oxygen meters are checked against a Winkler method test weekly.  All calibrations for 
a given days use are recorded in the log provided for each instrument.  Refer to 
equipment directions for calibration instruction.  Like wise, specific conductivity 
meters are checked against standards regularly.  Cooler thermometers are calibrated 
against a NIST traceable thermometer annually. 

 
11  PROCEDURE:   

11.1  The following articles document the procedures for sampling monitor wells.  They are 
to be used as a guide by trained personnel in conjunction with the NJDEP Field 
Sampling Procedures Manual. 
11.1.1 Proper bottle selection: Please refer to QA/QC section 9. 
11.1.2 Equipment: Please refer to Equipment section 7. 
11.1.3 Before purge activities: Certain instruments and meters are calibrated before 

use.  Also, certain measurements and calculations are obtained before any purge 
activity can occur.  The following is a list of information/data/steps required 
before purging and pertinent information recorded in logbooks or on well sheets: 
Date, time and weather conditions: Date and time are needed for holding time, 
and general record keeping.  Weather conditions may affect ambient conditions 
at a particular site, so are therefore recorded.  Tidal influences may also be 
included here, if wells are in a tidal area. 

11.1.4 Well number and permit number: These are to be prominently displayed on the 
outside of the well according to NJDEP regulations for well construction.  They 
also help to identify a particular well more exactly at a site. 

11.1.5 Meter and instrument calibrations: Any meter utilized in the course of site 
sampling activities should be calibrated at this time, and then findings recorded 
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in logbooks.  Refer to section 10 and appropriate instrument/meter calibration 
directions. 

11.1.6 PID or FID, HNU reading. This is taken from the wells inner casing 
immediately after the cap is removed, and the findings are recorded. 

11.1.7 Free product check: Using ORS meter for interfaces, the presence or absence of 
product is determined.  Thickness is measured and also recorded. 
11.1.7.1  Light Non-Aqueous Phase Liquids (LNAPLs) and Dense Non-

Aqueous Phase Liquids (DNAPLs): Measurement of thickness of 
DNAPLs and LNAPLs must be performed prior to purging wells.  An 
interface probe may be used (ORS meter).  Each layer of LNAPLs are 
sampled and analyzed for chemical and physical parameters.  Sampling 
is by using a bottom filling bailer, lowered through LNAPL layer but 
not significantly down into next phase.  DNAPLs are sampled using a 
dual check valve bailer or bladder pump.  Both are then tested for 
chemical and physical properties.  If both are present, it may be 
necessary to purge well of one casing volume of water prior to 
sampling DNAPL provided layer is not disturbed.  This is done by 
setting a submersible pump or suction lift pump several feet above the 
DNAPL.  

11.2  Dissolved oxygen, pH, temperature, and specific conductivity: Readings should be 
obtained and recorded on well sheets. 

11.3  Total depth of well and depth to water: These readings are taken using a depth meter.  
Total depth of well, depth to water, and depth to screen are measured from the top of 
the inner casing or surveyor’s mark.  All are recorded on well sheets. 

11.4  Calculations:  Calculations are then done as stated in section 12. 
11.5  Purging: When pre-purge activities are complete, the purging of the well can begin.  

This includes pre-entry to the well and pump setup. 
11.6  Field Blank Sample: At this time the field blank is sampled.  A new bailer is opened 

from its sealed package and then the field blank water is run over the bailer or sample 
equipment and collected into proper sample containers in the correct order. 

11.7  Pre-entry to well: Before the tubing (refer to materials section) is inserted into the 
well, it must be wiped down and rinsed with DI water. Then inserted into the well 
leaving at maximum six feet of distance below water surface.  Tubing is then lowered 
as depth drops, or as needed. 

11.8  Pump setup: The peristaltic pump is then setup with its connection to battery and 
purging begun.  Evacuation rate should not exceed that of well development, and total 
volume purged should not exceed 5 times the amount of standing water.  Discharge 
water must be in compliance with those stated in section 13.  Please refer to the 
NJDEP Field Sampling Procedures Manual as well. 

11.9  After Purge: When purging is complete, the pump is removed and tubing is disposed 
of properly. Data in section 11.1 is then taken and recorded. 



STANDARD OPERATING PROCEDURE  SOP No.: SAM-0205 
  Revision No.: 3  
  Date Revised: 1/20/2006 
  Page 7 of 9 
CATEGORY: Sample Handling 
TITLE: Monitor Well Sampling for IRP sites at Fort Monmouth 

11.10 Pump removal: Using peristaltic pumps, the tubing is removed from the well at end 
of purge while pump still running.  Tubing is then disposed of.  The pump can then be 
shut down and decontaminated for next use as needed. 

11.11 The following data must be recorded on well sheet: Start and end time of purge, 
purge method and purge rate.  Total volume purged, dissolved oxygen, pH, 
temperature, and specific conductivity readings. 

11.12 Ground water sampling: Following well evacuation procedures, groundwater 
sampling can begin.  This is immediately after purge, not lapsing more than 2 hours 
afterwards.  When multiple wells are being sampled, the least contaminated should be 
done first in order of ascending contamination.  Sampling is done by using a bottom 
filling Teflon bailer, dedicated to that particular sampling event.  The bailer is lowered 
slowly into the water until its submerged, and then slowly retrieved.  Sample is then 
carefully transferred to sample containers. The first full bailer of water is used for 
sampling, it may not be discarded. 

 
 

Sample order: Samples are collected in the following order: 
volatile organics (VOA) 

purgeable organic carbons (POC) 
purgeable organic halogens (POX) 

total organic halogens (TOX) 
total organic carbon (TOC) 

base neutrals/acid extractables 
TPHC/oil and grease 

PCB’s/pesticides 
total metals 

dissolved metals 
phenols, cyanide 

sulfate and chloride 
turbidity 

nitrate and ammonia, 
preserved inorganics 

radionuclides 
non-preserved inorganics 

bacteria. 
 

This order must be followed 
 
 

11.13 Duplicates and matrix spikes/matrix spike duplicates: These samples are taken in the 
same order and at the same time as samples.  Refer to sections 9.5.2 and 11.12. 
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11.14 After sampling: The following data is recorded on the well sheets: Start and end time 
of sampling, dissolved oxygen, pH, temperature, specific conductivity, and sampling 
method. 

 
12 CALCULATIONS:   

12.1  Four calculations must be done while in the field. The calculations are as follows: 
linear feet of water (height of water), the volume to be purged, the volume purged not 
to be exceeded, and purge rate. 
12.1.1 Linear feet of water: This is calculated by knowing the total depth of the well 

and subtracting the depth to water measured by a depth meter.  These two 
numbers should be measured to within .01 feet.  Through this calculation, the 
linear feet of water is determined. 

 
  Equation:  (Total well depth – Depth to water = linear feet of water) 
 

12.1.2 Volume to be purged and volume not to be exceeded: The second calculation is 
to determine the minimum volume to be purged from a well before sampling.  
Utilizing the linear feet of water and then multiplying it by the volume per foot 
for the proper diameter casing (see Figure 1 below) equals the amount of water 
in casing.  By multiplying the amount of water within a casing by 3 equals the 
total minimum volume to be purged.  It should be noted here that the amount 
purged should not exceed 5x the amount of standing water in a well. 

 
Equation: 
 
 linear ft of water   x   volume per ft well diameter  = amount of water in casing) 
 
then, 
 
(amount of water in casing  x  3 = minimum volume to be purged) 
 
Equation: 
 
 (amount of water in casing  x 5  = total volume not to be exceeded) 

 
 
 

Figure 1: Capacity of Common Casing Diameters 
 
 

Casing Diameter (ft.)   Gallons/linear foot 
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2 inch (0.1667)    0.1632 
4 inch (0.3333)    0.6528 
6 inch (0.5000)    1.4688 
8 inch (0.6667)    2.6112 
10 inch (0.8333)   4.0800 
12 inch (1.0000)   5.8752 

 
12.1.3 Purge rate: The purge rate is determined by calculating the length of time it 

takes for the pump to fill a 1-gallon bucket with water.  The time is multiplied 
by the minimum volume to be purged.  The gallons being purged is then divided 
by this number (which also happens to be the length of time the purge will take 
in minutes) which equals the gallons per minute or purge rate. 

 
Equation: 

 
(time  x  minimum volume to be purged = length of purge in minutes) 

 
then, 
 
(minimum volume to be purged / length of purge in minutes = gallons per 
minute or the purge rate) 
 

13  POLLUTION PREVENTION: 
13.1  For pollution prevention, please refer to SOP No. SAM-0222. 

 
14  WASTE MANAGEMENT: 

14.1  For sample disposal, please refer to SOP No. SAM-0220. 
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