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Public Summary:  Draft Landfill Gas Time-Critical Removal Action Closeout Report 
Parcel E, Hunters Point Shipyard, San Francisco, California 
March 19, 2004 

This report documents construction and operation activities and data collected during the landfill 
gas time-critical removal action (TCRA) at the Parcel E Industrial Landfill at Hunters Point 
Shipyard (HPS) in San Francisco, California.   

The U.S. Department of the Navy (Navy) conducted an investigation to characterize the nature 
and extent of landfill gas at HPS.  Investigation results showed that methane, a constituent of 
landfill gas, had migrated beyond the landfill into soils beneath the UCSF compound.  With the 
cooperation of UCSF, the Navy conducted the TCRA to remove landfill gas and reduce 
methane concentrations to below 5 percent by volume in air.  

During the TCRA, a gas control system was installed to prevent future migration of methane gas 
from the landfill site and a gas extraction system was installed to remove methane gas from the 
subsurface under the University of California, San Francisco (UCSF) compound.  As part of the 
landfill gas control system, a barrier wall was installed between the landfill and the UCSF 
compound and four passive vents were installed between the landfill and the barrier wall.  The 
system can be operated passively or actively to prevent landfill gas from migrating from the 
landfill onto the UCSF compound.  The gas extraction system consists of 10 extraction wells, 
5 gas monitoring probes (GMP), and 2 trailer-mounted extraction/treatment systems.  The 
GMPs were installed within the UCSF compound to provide data on the gas extraction system.  
The trailer-mounted extraction/treatment systems, each consisting of extraction blowers, a 
moisture separator tank, flow meter, and pollution control filters, were used to treat gas 
extracted from below the UCSF compound.  In addition to the five GMPs on the UCSF 
compound, 21 GMPs located on Crisp Avenue and Navy property were used to monitor the 
effectiveness of the TCRA. 

The following conclusions were made based on the results of the landfill gas TCRA: 

• Active extraction reduced methane concentrations in extraction wells and GMPs on 
the UCSF compound to below the TCRA goal of 5 percent. 

• Four months after active extraction was completed, methane concentrations in the 
extraction wells and GMPs on the UCSF compound remained below the TCRA 
goals, indicating that the gas control system was working effectively to prevent 
methane migration. 

In addition, the TCRA closeout report summarizes the Navy’s concerns with the continued 
operation of the landfill gas control system, the investigation conducted in support of their 
concerns, and the response actions implemented to address the concerns. 

The Navy is developing an interim monitoring and control plan to define the activities necessary 
for continued monitoring of the gas control system. 
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Information Repositories:  A copy of the “Draft Landfill Gas Time-Critical Removal Action 
Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California” dated March 19, 
2004, is available to community members at the following locations: 

San Francisco Main Library 
100 Larkin Street 
Government Information Center, 5th Floor 
San Francisco, CA 94102 
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Anna E. Waden Library 
5075 Third Street 
San Francisco, CA 94124 
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The report is also available to community members upon request to the Navy.   

For more information about environmental investigation and cleanup at Hunters Point Shipyard, 
contact Mr. Keith S. Forman of the Navy at (619) 532-0913 (phone), (619) 532-0995 (facsimile), 
or keith.s.forman@navy.mil (e-mail).   
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1.0  INTRODUCTION 

Tetra Tech EM Inc. (Tetra Tech) received Delivery Order (DO) 057 from the U.S. Department of 
the Navy (Navy), Naval Facilities Engineering Command, Southwest Division, under Indefinite 
Quantity Contract for Architectural–Engineering Services to Provide CERCLA/RCRA/UST 
Studies No. N68711-00-D-0005.  Under this contract, Tetra Tech provides technical support at 
Hunters Point Shipyard (HPS) in San Francisco, California.  Under DO 057, Task 17, Tetra Tech 
is supporting development of this landfill gas time-critical removal action (TCRA) closeout 
report.   

The Navy undertook a TCRA in response to the detection of subsurface methane gas at levels 
above 5 percent by volume in air, which is the lower explosive limit (LEL), near the Parcel E 
Industrial Landfill, Installation Restoration Site 01/21 (IR-01/21) at HPS.  The TCRA was 
undertaken in accordance with Title 27 California Code of Regulations (27 CCR) 20921(a)(2) as 
an applicable or relevant and appropriate requirement (ARAR).  The removal action involved 
installing a gas extraction system to remove methane gas from the subsurface under the 
University of California, San Francisco (UCSF) compound and installing a gas control system to 
prevent future migration of methane gas at levels above 5 percent from the landfill site.  The 
extraction system consists of 10 extraction wells and 2 mobile extraction/treatment systems.  The 
landfill gas control system consists of a barrier wall installed between the landfill and the UCSF 
compound and four vents/treatment systems installed between the landfill and the barrier wall.  
Five gas monitoring probes (GMP) were installed within the UCSF compound to provide data in 
addition to the existing GMPs.  The other GMPs were installed before the TCRA began.  The 
landfill gas TCRA successfully met the cleanup goal specified in the action memorandum (Tetra 
Tech 2002c) of reducing methane concentrations on the UCSF compound and at the fence line to 
below 5 percent by volume in air. 

This TCRA closeout report documents the successful construction, operation, and maintenance 
of the landfill gas extraction and control system and includes the following sections: 

• Section 1.0 – Introduction, discusses the report purpose and organization and site 
background. 

• Section 2.0 – Landfill Gas Extraction and Control System Construction, discusses 
actual field construction activities and explains any deviations from the landfill gas 
TCRA work plan (Innovative Technical Solutions, Inc. [ITSI] 2002c).  

• Section 3.0 – Landfill Gas Extraction and Control System Operation and 
Maintenance, discusses actual field operation and maintenance activities and explains 
any deviations from the landfill gas TCRA work plan (ITSI 2002c).  

• Section 4.0 – Gas Monitoring Results and Evaluation of System Operation, discusses 
the field monitoring data, the laboratory analytical data, and the system evaluation 
conducted based on the data. 
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• Section 5.0 – Conclusions and Recommendations, presents the conclusions and 
recommendations based on the evaluation of the operation of the landfill gas 
extraction and control systems.   

• Section 6.0 – References, lists the documents that discuss Parcel E activities and 
history related to the landfill gas TCRA. 

Figures and tables are presented following Section 6.0.  The following appendices were used to 
prepare this report and are presented after the tables: 

• Appendix A – Photographic Log (provided on compact disc only) 

• Appendix B – As-Built Drawings (provided on compact disc only) 

• Appendix C – Boring and Well Construction Logs (provided on compact disc only) 

• Appendix D – Extraction, Monitoring, and Maintenance Plan (provided on compact 
disc only) 

• Appendix E – Performance Monitoring Logs (provided on compact disc only) 

• Appendix F – Analytical Results (provided on compact disc only) 

• Appendix G – Evaluation of Vapor Intrusion Potential at the University of California, 
San Francisco Compound (Indoor Air Exposure Pathway) 

• Appendix H – Quality Control Summary Report (provided on compact disc only) 

• Appendix I – Landfill Gas Control System Maintenance  

The following attachments containing externally prepared information were used to prepare this 
report and are presented after the appendices (provided on compact disc only): 

• Attachment 1 – Air Monitoring Data  

• Attachment 2 – Construction Disposal Records  

• Attachment 3 – Contractor Submittals and Information Requests  

1.1  SITE BACKGROUND  

HPS is located in southeast San Francisco on a peninsula that extends east into San Francisco 
Bay (Bay) (Figure 1).  HPS operated as a commercial dry dock facility until 1939, when the 
Navy purchased the property and expanded it into a naval shipyard.  In 1974, the Navy ceased 
shipyard operations at HPS and transferred control of the property to its Office of the Supervisor 
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of Shipbuilding, Conversion, and Repair in San Francisco.  Triple A Machine Shop, Inc. leased 
most of HPS in 1976, operating it as a commercial ship repair facility.  In 1989, HPS was 
included on the National Priorities List.  In 1991, HPS was slated for closure under the Defense 
Base Closure and Realignment Act of 1990. 

In 1992, HPS was divided into five parcels, Parcels A through E, to aid in environmental 
investigation and cleanup activities.  Parcel E consists of about 135 acres of shoreline and 
lowland coast along the western portion of HPS.  Parcel E is bounded by the UCSF property and 
Parcel A to the north, Parcel D to the north and east, the Bay to the east and south, and off-base 
property to the west.  Historically, Parcel E has been predominantly used as an industrial landfill; 
a waste, construction, and industrial materials storage area; and office and laboratory space for 
the Naval Radiological Defense Laboratory.  Parcel E also contains the Golden Gate Railroad 
Museum, a former power plant, a former asphalt plant, a pier, and an electrical substation.  Based 
on the City and County of San Francisco’s redevelopment plan (City and County of San 
Francisco Redevelopment Agency 1997), Parcel E will accommodate open space, maritime, 
industrial, research and development, and mixed-use reuse.  

The UCSF property is located directly north of and adjacent to the landfill and south of Crisp 
Avenue.  A portion of the Parcel E landfill extends onto the unused southern portion of the 
UCSF property.  The fenced portion of the UCSF property currently used as a laboratory facility 
is referred to as “the UCSF compound.”  The Golden Gate Railroad Museum is east of the UCSF 
compound.  Figure 2 shows the Parcel E Industrial Landfill, the UCSF compound, and the 
surrounding area. 

The landfill is in the northwestern portion of Parcel E in IR-01/21.  The Navy disposed of 
construction debris, industrial waste, sandblast waste, domestic refuse, paints, and solvents in the 
landfill.  The waste material consists of a combination of industrial waste from shipbuilding and 
repair operations and machine shops at the base, general office and motor pool waste, and 
municipal-type domestic waste.  The resulting heterogeneous landfill waste varies from 
exclusively waste material to waste intermixed with soil fill.  The waste covers 20.4 acres, and 
the depth to the top of the waste is about 7.5 feet below ground surface (bgs).  The depth to the 
bottom of the waste is most often located at 18.5 to 25 feet bgs.  

After shipyard operations at HPS ceased in 1974, the Navy implemented the following measures 
to close the landfill:  

• Installed a storm water interceptor line to divert runoff from the hill area north of the 
landfill to an outfall 

• Constructed a 1,000-foot-long dike of impervious clay along the shoreline of the 
landfill to minimize the flow of groundwater into the Bay 

• Placed a minimum of 2 feet of compacted, imported fill on top of the landfill 

• Graded the entire site to facilitate storm water drainage 
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In 1996, the Navy constructed an 800-foot-long sheet pile barrier and a groundwater extraction 
system between a portion of the landfill and shoreline (International Technology Corporation 
1999); the barrier was designed to limit the migration of potentially contaminated shallow 
groundwater into the Bay.  

In 2000, a 15-acre cap was constructed on the landfill to extinguish a fire and prevent air 
intrusion into the landfill (Tetra Tech 2003a).  In 2002, the Navy conducted a landfill gas 
investigation (Tetra Tech 2002a) as part of the nonstandard data gaps investigation to 
characterize and delineate landfill gas at the Parcel E Industrial Landfill (Tetra Tech 2003b).  
This investigation included the following: 

• Ambient air surveys 

• Soil gas survey  

• Installation of GMPs 

1.2  LANDFILL GAS INVESTIGATION RESULTS 

In April 2002, landfill gas was detected beyond the landfill’s northern perimeter during a soil gas 
survey conducted as a part of the nonstandard data gaps investigation of Parcel E (Tetra Tech 
2003b).  Methane, a main component of landfill gas, was detected at levels above the LEL 
(5 percent by volume in air) in the subsurface areas surrounding the Parcel E Industrial Landfill 
and above ground at four areas located in the UCSF compound.  Trace organic gases were also 
detected.  Figure 3 shows methane concentrations at selected locations just prior to operating the 
extraction system.  Soil gas probes were also advanced in various locations, and results are 
presented in the landfill gas characterization report (Tetra Tech 2003b). 

Methane is a flammable and potentially explosive gas when mixed in a specific ratio with 
oxygen and provided a source of ignition.  This gas mixture creates potential risks to nearby 
populations and the surrounding environment.  The Navy conducted the landfill gas TCRA to 
comply with 27 CCR 20921(a)(2) as an ARAR and to reduce the risk of fire or explosion by 
removing methane concentrations in the subsurface at the UCSF compound to below the LEL. 

1.3  TIME-CRITICAL REMOVAL ACTION GOALS  

The primary goal of the landfill gas TCRA was to remove methane gas from the subsurface at 
the UCSF compound to below the LEL (5 percent by volume in air).  A secondary goal was to 
prevent future landfill gas migration onto the UCSF compound at levels above 5 percent.  The 
TCRA comprised three objectives to achieve these goals.  First, a landfill gas extraction system 
was installed to remove methane from beneath the UCSF compound; the system consisted of 
10 extraction wells, with 5 GMPs within the UCSF compound used to provide additional data.  
Second, a landfill gas control system was installed; the system consisted of a high-density 
polyethylene (HDPE) barrier wall with horizontal collection pipe and four passive vents (PV) to 
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prevent future methane migration from the landfill.  Third, treatment systems were used to 
remove the extracted nonmethane organic compounds (NMOC) from the vented and extracted 
gas.  Mobile extraction and treatment units, consisting of a blower, a moisture separator, a filter, 
two granular activated carbon vessels, and a permanganate impregnated zeolite vessel 
(Hydrosil), were attached to each active extraction well.  The Hydrosil is used to remove 
NMOCs that can pass through the carbon vessels.  Mobile vent and treatment units, consisting of 
a moisture separator, a filter, two granular activated carbon vessels, and the Hydrosil vessel, 
were attached to each of the four PVs.  Figure 4 presents a conceptual cross section of the main 
components of the landfill gas extraction and control system. 

2.0  LANDFILL GAS EXTRACTION AND CONTROL SYSTEM CONSTRUCTION 

This section describes the procedures implemented during the construction phase of the landfill 
gas TCRA to ensure the following: 

• The site was properly prepared for TCRA activities. 

• Activities were conducted in accordance with safe work practices. 

• Site construction elements were completed according to the work plan and project 
specifications. 

• The site was restored in a manner requiring minimum long-term operation and 
maintenance.   

The construction quality control objectives for this TCRA were to verify and document that the 
requirements of the design specifications and drawings and the project plans were properly 
implemented by all contractors, including ITSI; Gregg Drilling and Testing, Inc. (Gregg 
Drilling); Cooper Crane and Rigging, Inc. (Cooper Crane); Allied Waste Companies; Foresite 
Engineering Surveys; Hunter Surveying; McCampbell Analytical, Inc.; and Wolf Environmental 
Lining Systems.  The work plan for the landfill gas TCRA (ITSI 2002c) detailed the organization 
and procedures used during the TCRA to ensure that the completed TCRA met or exceeded the 
expectations of the action memorandum (Tetra Tech 2002b).  

The construction objectives included (1) implementing the design, (2) complying with ARARs, 
and (3) providing quality data to support the remedial investigation and feasibility study reports.  
Daily tailgate meetings, weekly project status meetings, and verbal direction facilitated 
communication among the team members to assure construction requirements were being met.  
Work instructions that pertained to or affected construction requirements were documented using 
various methods, including written correspondence, addenda to project plans, weekly site 
activities reports, daily reports, weekly meeting minutes, and field logbooks.  Photographs and 
videotapes were also used to document that the work was performed in accordance with the 
applicable requirements.  Appendix A contains representative project photographs.   
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The primary construction activities conducted at the site included the following: 

• Health and safety 

• Demolition, grading, and access road construction 

• Installation of gas control system 

• Installation of the gas extraction system 

• Installation of a meteorological station 

• Site management 

2.1  HEALTH AND SAFETY 

Health and safety issues were implemented and enforced using the procedures outlined in the 
health and safety plan (HSP) (ITSI 2002a, 2002b) and the basewide HSP (Tetra Tech 2002c).  
All subcontractors and visitors to the site were required to read and abide by the provisions of the 
HSPs.  In addition, all subcontractor personnel were required to comply with Title 29 Code of 
Federal Regulations 1910.120 involving training, fit testing, and medical surveillance 
requirements.  Each of the subcontractors was directly responsible for the health and safety of its 
employees.   

2.1.1  Levels of Protection 

The HSPs identified the potential contaminants at the site as methane, volatile organic 
compounds (VOC), semivolatile organic compounds (SVOC), polychlorinated biphenyls (PCB), 
total petroleum hydrocarbons as diesel, total oil and grease, polynuclear aromatic hydrocarbons, 
radioactive materials, and metals.  The anticipated exposure pathways for these contaminants 
included inhalation, dermal contact, and ingestion.  Construction activities were carried out in 
Level D protection.  Protective equipment for Level D consisted of coveralls or work clothes, 
steel-toed boots, disposable outer gloves, safety glasses or goggles, a hardhat, and hearing 
protection where noise levels exceeded 85 decibels.  No work activities were undertaken that 
required upgrading to a higher level of protection.   

2.1.2  Real-Time Air Monitoring 

The ITSI health and safety officer (HSO) conducted real-time air monitoring in work zones 
throughout the project to ensure the levels of protection were adequate and to determine whether 
engineering controls or work practice modifications were required.  At the beginning of 
excavation activities, the equipment operators and the HSO wore personal air monitoring pumps 
for sample collection during work hours.  The filters were analyzed according to National 
Institute for Occupational Safety and Health 7400 methodology.  The results indicated that 
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Level D protection for the breathing zone was adequate.  Attachment 1 includes the analytical 
data summary report.   

The ITSI HSO was on site at all times during work activities to provide continual real-time air 
monitoring as well as a full-time fire watch.  Real-time monitoring was conducted using a 
MiniRae2000® photoionization detector (PID) to monitor for VOCs and a QRae Plus® four-gas 
meter for combustible gases.  Action levels (greater than 5 percent LEL or 5 parts per million 
[ppm] for VOCs) in the breathing zone were not exceeded during the construction activities.  
Dust concentrations were minimized by implementing control measures such as wetting the area 
during excavation, backfilling, and grading operations as well as applying Rusmar® foam on soil 
stockpiles.  All monitoring instruments were calibrated daily.  Fire safety measures implemented 
during construction activities consisted of monitoring for combustible gases, preventing ignition 
sources in the area, and maintaining a supply of Class ABC fire extinguishers at each work site 
and in each vehicle.  Spark- or flame-producing devices were kept away from combustible 
situations.  A Victoreen 190 with a 480-110D probe was used to screen the working area for 
radioactive materials.  New World Technology, a Radiological Affairs Support Office contractor, 
was mobilized during the excavation activities to screen every truckload of soil excavated for 
radioactivity.  None of the excavated trench material triggered the radiological action levels.   

2.1.3  Health and Safety Meetings 

Tailgate health and safety meetings were conducted at the beginning of each shift to discuss 
safety concerns, proper working procedures, daily activities, incidents, and accident prevention.  
Attendance was mandatory, and all participating individuals were required to sign the health and 
safety meeting attendance sheet to verify attendance.  Each contractor discussed planned 
activities, which facilitated coordination between contractors and made workers aware of 
ongoing activities at the site.  Revisions in health and safety policies, reminders about safe work 
practices, and discussions of incidents and near-misses were discussed to improve job safety. 

2.2  DEMOLITION, GRADING, AND ACCESS ROAD CONSTRUCTION 

ITSI began demolition and grading activities in accordance with the design drawings after 
mobilizing to the site.  Hunter Surveying, a California-certified professional land surveyor, 
installed two permanent benchmarks, IR01/21 BM#1 and IR01/21 BM#2, for horizontal and 
vertical control.  Benchmarks IR01/21 BM#1 and IR01/21 BM#2 consist of brass hubs set in 
concrete, as shown on Figure 2.  The location and elevation of the benchmarks are as follows: 

• IR01/21 BM#1:  northing 451372.63, easting 1458440.18, elevation 10.47  

• IR01/21 BM#2:  northing 450664.61, easting 1458076.05, elevation 10.23 

Station locations are identified on as-built drawings C-02 through C-04 in Appendix B.  In 
accordance with design drawings C-01 through C-03, Site Demolition and Grading Plan, 
originally presented in Attachment A of the landfill gas TCRA work plan (ITSI 2002c) and 
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presented with as-built information in Appendix B to this closeout report, demolition activities 
consisted of the following: 

• Removing a large wood and concrete debris pile located near station 6+40 

• Removing GMPs 01, 02, 03, 04, 05, 06, 07, 08, and 11 

• Removing groundwater monitoring well IR01MW07A and piezometer IR01P03A 

• Removing an unmarked groundwater piezometer at station 9+00 

• Removing fencing between the northern boundary of the landfill and the 
UCSF compound and the railroad museum 

Concrete and wood debris were disposed of at a Class II permitted solid waste facility.  
Attachment 2 includes disposal records for materials disposed of off site during the TCRA.  The 
GMPs (except GMP11), groundwater monitoring well IR01MW07A, and the unmarked 
groundwater piezometer were located within the trench alignment and were removed during the 
trench construction using the excavator bucket.  Although GMP11 was not initially located 
within the trench alignment, it was necessary to remove GMP11 during pretrenching because of 
the overexcavation required to remove large concrete debris.  Piezometer IR01P03A was 
replaced because it was damaged during construction.  The monitoring well was abandoned in 
accordance with California Department of Water Resources Bulletins 74-81 and 74-90.  The well 
casing, filter pack, concrete, and steel jacket were removed by over-drilling to 1 foot below the 
total depth of the well.  The boring was then grouted through the auger tip up to ground surface 
with a mixture containing lean concrete with 5 percent bentonite. 

The TCRA design specified that about 375 linear feet (lf) of fencing be removed and replaced 
between the northern portion of the industrial landfill and the UCSF compound and the railroad 
museum.  UCSF requested that the replacement fencing be 8-foot-high chain link with three 
strands of barbed wire, Constantine razor mesh, and tension wire at the base instead of fencing 
similar to the removed fencing.  Because of the age and poor condition of the original fencing, 
the Navy agreed to the UCSF request.  This change resulted in an additional 600 lf of fencing 
removal and replacement.  

The objectives of the grading plan were to prevent storm water from ponding over waste areas 
and to provide access roads for vehicular traffic during operation and maintenance activities.  
Grading activities consisted of leveling the site using cut and fill methods, installing a drainage 
swale and culvert, and constructing gravel access roads.  To level the work area, on-site soils 
were used as fill material as well as Bay Area Rapid Transit (BART) soil previously stockpiled 
in Parcel E.  A 550-lf drainage swale was constructed to drain storm water from the northern 
portion of the landfill to the seasonal freshwater wetlands area in the panhandle of Parcel E, as 
shown on as-built drawing C-02 in Appendix B.  A 20-foot-long reinforced concrete culvert was 
placed under the access road.  The culvert connects the installed drainage swale with the existing 
storm water channel that borders the northwest portion of the landfill and drains into the 
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wetlands area.  Access road construction included placing about 3,000 square yards of 8-ounce 
woven geotextile fabric on a 15-foot-wide graded and compacted soil base.  The geotextile fabric 
prevents the gravel surface from being pushed into the soil subbase.  A 6-inch layer of Caltrans 
classification Class II base rock was then placed over the geotextile fabric as a surface course.   

As-built drawings C-02 through C-04 in Appendix B record final graded contours, access roads, 
and replacement fencing alignment.  Section 2.3 details the replacement of the GMPs and 
groundwater monitoring wells.  

2.3  GAS CONTROL SYSTEM 

The landfill gas control system includes a barrier wall, a gas collection trench, gas vent piping, 
and vent treatment units.  The gas control system was installed along the northern boundary of 
the landfill.  This placed the gas control system between the landfill waste and the 
UCSF compound and the railroad museum, as shown on as-built drawings C-02 through C-04, 
Appendix B.  Installation activities included pretrenching, passive vent system installation, 
barrier wall installation, and repairs.  The construction and installation of each of these 
components is discussed in the following sections.  

2.3.1 Pretrenching Activities 

The barrier wall was installed as a low permeable vertical barrier between the 
methane-gas-generating waste and the UCSF compound subsurface soils.  Four-foot-wide, 
interlocking HDPE panels were attached to a steel plate and vibrated into the subsurface with a 
vibratory hammer to form the vertical barrier.  For this operation to be successful, the subsurface 
along the panel alignment had to be cleared of obstacles greater than a few inches in diameter.  
The initial activity in the construction sequence, therefore, was pretrenching the subsurface to 
remove any construction debris along the panel alignment.  The upper 7 feet of soil along the 
trench alignment was excavated and stockpiled on site.  The remaining soil from 7 feet to the 
design depth (typically 17 feet bgs) was visually inspected for debris by collecting the soil in the 
excavator bucket, bringing the bucket to the surface, and slowly returning the soil back into the 
trench.  A spotter notified the excavator operator when buried debris or concrete was observed.  
This debris was loaded into dump trucks, sprayed with Rusmar foam to minimize gas migration 
to the atmosphere, and stockpiled for off-site disposal.  The excavated soil that was free of debris 
and concrete was placed in the excavated trench as backfill up to 7 feet bgs.  The pretrenching 
depths and elevations are shown on as-built drawing C-100 in Appendix B.   

During pretrenching, an attempt was made to identify accurate groundwater elevations in the 
trench by allowing the trench to stand open and allowing water to infiltrate into the trench.  The 
preliminary groundwater depths measured during pretrenching appeared to be 2 feet lower than 
previous data indicated.  Upon investigation by the field team, however, groundwater seepage 
into the trench was slower than initially expected; therefore, the water levels measured in the 
trench were determined to not accurately reflect groundwater levels in the nearby saturated soil.  
The site engineer directed that the water level measurements be collected from adjacent 
groundwater monitoring wells rather than risk creating unstable slope conditions by keeping the 
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seepage face of the trench open longer.  The measurements from the monitoring wells confirmed 
the groundwater elevations used for the design.  No dewatering was conducted during 
pretrenching activities.   

Changes in site conditions encountered during pretrenching were addressed and documented but 
did not result in changes to the alignment.  A 10-inch steel pipe was encountered during 
pretrenching operations at station 14+64 at a depth of approximately 4.5 feet bgs.  Station 
locations are identified on as-built drawings C-02 through C-04 in Appendix B.  The line did not 
appear on any site utility maps; however, it appeared to be an abandoned utility service line.  The 
excavator bucket was used to break the pipe and remove it.  The line was empty and was 
disposed of along with other construction-derived material.  The remaining pipeline left in place 
was plugged with BART soil, and the excavation was backfilled.  Near station 2+20, 
approximately six empty drums were encountered and removed during the pretrenching 
operations.  During the pretrenching operation, all waste observed to be north of the trench line 
was removed using the excavator; these removals generally only extended 1 to 2 feet north of the 
trench.  Because of the removal of large concrete debris and occasional waste, the trench width 
exceeded the design width of 2 feet in many places, averaging about 4 feet wide.  The 
pretrenching generated about 1,970 tons of nonhazardous soil and debris, 1,091 tons of 
hazardous soil and debris, and 210 tons of concrete debris.  Attachment 2 contains the disposal 
records for materials disposed of off site during the TCRA. 

2.3.2  Passive Vent System Installation 

Once pretrenching was complete, the passive vent system was constructed in the remaining 
trench depth by creating a permeable layer that collects and vents the landfill gas.  As described 
previously, the first layer of the gas collection trench consisted of pretrenched soil from 7 feet 
bgs to the design depth (typically 17 feet bgs).  The second layer consisted of 5 feet of gravel 
placed on top of the pretrenched soil.  Trench sections from station 2+85 to station 5+95 and 
from station 6+27 to station 13+34 were backfilled with 3/8-inch diameter, washed river rock to 
a finished depth of 2 feet below the grade/cut levels established as shown on as-built drawing 
C-100 in Appendix B.  During construction, a change in backfill material was approved to 
reduce costs.  Angel Island sand was backfilled in a test section and proved an acceptable 
material for driving the HDPE panels and collecting landfill gas.  Subsequently, trench sections 
from station 5+95 to station 6+20 (test section), from station 0+00 to station 2+85, and from 
station 13+34 to station 14+76 were completed with sand.  About 1,419 tons of river rock gravel 
and 873 tons of sand were installed within the gas collection trench.  A spray-on foam 
(Rusmar®) cover was applied to open sections of the trench at the end of each workday to 
minimize gas migration to the atmosphere. 

A continuous, perforated, horizontal vent pipe with four risers was installed within the gravel and 
sand collection trench.  The pipe was installed on the landfill side of the HDPE barrier wall to 
allow collection and removal of gas within the permeable section (gravel/sand layer) of the 
collection trench.  The vent pipe extends the complete length of the trench and barrier wall.  This 
pipe was loosely wrapped with 6-ounce nonwoven geotextile fabric and installed with the pipe 
centered about 4 to 6 inches below the top of the gravel or sand layer, as detailed on as-built 
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drawing C-102 in Appendix B.  Gas vents, connected to the horizontal vent pipe and constructed 
of 4-inch schedule 40 polyvinyl chloride (PVC) pipe were installed at four locations along the 
main vent pipe, as shown on as-built drawing C-102 in Appendix B.  Additional vent riser 
connections consisting of 4-inch schedule 40 PVC pipe were connected to the main horizontal 
vent pipe at four locations, as shown on as-built drawing C-102 in Appendix B, and were capped 
with a 4-inch PVC plug.   

Each of the four gas vents is connected to a gas treatment system by means of a 4-inch to 2-inch 
adapter and a flexible hose.  These treatment units consist of two granular activated carbon 
vessels, a permanganate impregnated zeolite treatment vessel with sample ports on all effluent 
piping.  The venting system was designed so that it could operate passively or actively to control 
landfill gas migration.   

After the installation of the vertical HDPE liner, as described in the following text, the gas 
collection layer was sealed with a 2-foot-thick bentonite layer over the gravel/sand backfill.  In 
areas where the pretrench width exceeded 2 feet, a wooden form was used to contain the 
bentonite pellets within 2 feet.  The trench voids on either side of the temporary form were 
backfilled with on-site soil.  After installation of the bentonite pellets, the bentonite was hydrated 
from the top using the water truck.  About 226 cubic yards (yd3) of bentonite pellets was used 
during this activity. 

2.3.3 Barrier Wall Installation 

A vertical HDPE liner, manufactured by Gundle/SLT Environmental, Inc. (GSE), as 
GundWall®, was installed within the gas collection trench alignment to the depths and 
elevations shown on as-built drawing C-100 in Appendix B.  For trench section station 9+50 to 
station 11+70, the panels were driven 2 feet deeper than design elevations based upon 
preliminary groundwater data recorded during pretrenching.  The remaining panels were 
installed to the design elevations once the groundwater levels were confirmed.  Because the 
panels were installed 2 feet deeper than design specifications, the top elevation of the panels 
were 2 feet lower in this portion of the trench.  To key the panels into the bentonite layer, the 
bentonite layer exceeded the specified 2-foot thickness.  As-built drawing C-100, Appendix B, 
documents the modification from the design.   

Panel installation operations resemble sheet pile installation with modifications to protect the 
HDPE from damage during installation.  In accordance with GSE design specification 02800 
(HDPE), the panels consisted of 4-foot-wide 80-mil HDPE panels supplied by an approved 
vendor.  Vendor product information can be found as ITSI’s contractor submittal in 
Attachment 3.  The panels were typically 4 feet wide.  Shorter panels were used as required for 
bends in the wall and irregular wall connections.  Cooper Crane, a subcontractor to ITSI, 
vibrated each panel into the ground using a crane-operated driving head.  At the bottom of each 
panel, the manufacturer attached a rigid hook-shaped driving edge.  Panels were driven into the 
subsurface by placing a steel plate called the mandrel into the hook.  This assembly was then 
lifted with a crane and positioned into place by the ground crew.  To ensure the assembly did not 
move during installation, the back of the mandrel slid through a steel template.  A vibratory 
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hammer connected to the crane drove the mandrel and panel.  Once the bottom of the assembly 
was at design depth, the mandrel was lifted out leaving the panel in the subsurface.  

Each panel was mechanically interlocked with the adjacent panel for the full length of the trench.  
Each interlock was fusion welded to the vertical edges of the panels by the manufacturer.  The 
interlocks were sealed during installation using an extruded, hydrophilic gasket.  The hydrophilic 
gasket swells when hydrated filling the seam cavity between the two interlocks.  The extruded 
gasket was installed in one continuous section as the panel interlocks were joined. 

2.3.4 Repairs 

As noted in Table 1 and on as-built drawing C-100 in Appendix B, several tears occurred in the 
HDPE panels during construction activities.  Repairs were made by either reinstalling the 
damaged panels or by field welding the tears.  Wolf Environmental Lining Systems welded the 
HDPE torn sections together using an extrusion welding method.     

Ancillary construction activities that took place during the gas control system installation were 
the removal and replacement of several groundwater monitoring wells and piezometers, as 
discussed in Section 2.2.  The following is a summary of the wells damaged and the repair or 
replacements performed, including well construction details:  

• Monitoring well IR01MW07A was decommissioned.  The following 
three replacement wells were installed in the vicinity of IR01MW07A:   

- IR01MW10A, north of the GundWall® (4-inch PVC casing, screened from 5 to 
22 feet bgs, total depth 22 feet bgs) 

- IR01MW11A, in the gravel trench just south of the GundWall® (4-inch PVC 
casing, screened from 5 to 17 feet bgs, total depth 17 feet bgs) 

- IR01MW12A, south of the GundWall® (4-inch PVC casing, screened from 5 to 
22 feet bgs, total depth 22 feet bgs).   

• Piezometer IR01P03A was damaged and decommissioned.  The following 
replacement piezometer was installed:  IR01P04A, several feet east of IR01P03A 
(2-inch PVC casing, screened from 8 to 28 feet bgs, total depth 28 feet bgs).  

• Monitoring well IR01MW05A was damaged.  A replacement casing was installed 
(4-inch PVC casing, screened from 9.5 to 26.5 feet bgs, total depth 26.5 feet bgs).  

• Piezometer IR01P03AA was damaged.  A replacement casing was installed (2-inch 
PVC, screened from 12 to 27 feet bgs, total depth 27.5 feet bgs) 

The repairs were conducted according to well installation activities set forth in the Phase III 
groundwater data gaps field sampling work plan (Tetra Tech 2001) and Attachment A of ITSI’s 
statement of work dated September 26, 2002.  Each repaired or replaced well was installed with 
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traffic bollards.  For each repaired or replaced well, Hunter Surveying surveyed the location and 
elevations at the top of casing and ground surface.  Survey information is shown on as-built 
drawing C-01 in Appendix B, and boring logs can be found in Appendix C.  

2.4  GAS EXTRACTION SYSTEM 

The landfill gas extraction system includes 10 extraction wells and 2 extraction and treatment 
units.  Five GMPs were installed within the UCSF compound to provide additional data during 
the TCRA.  The construction and installation of each of these components are discussed in the 
following sections. 

2.4.1  Extraction Well Construction Activities 

Before installing the 10 extraction wells, Hunter Surveying surveyed the location of each 
extraction well based on the landfill gas TCRA work plan (ITSI 2002c).  Underground Service 
Alert was notified to contact utility companies and to identify buried utilities near the property 
boundaries of the UCSF compound and railroad museum.  ITSI contracted Foresite Engineering 
Surveys to clear each well location using line and cable locators within the Navy property 
boundaries.  As-built drawings C-01 through C-04 in Appendix B document the final location of 
each extraction well. 

Gregg Drilling, an ITSI subcontractor, conducted the extraction well installation under the 
supervision of an ITSI registered geologist.  Appendix C includes boring logs and well 
construction diagrams for extraction wells EX-1 through EX-10.  The 8-inch boreholes were 
drilled with a truck-mounted, hollow-stem auger drill rig.  Each well was installed to a depth of 
10 feet bgs and screened from 5 to 10 feet bgs.  The well screens consisted of machine cut 
0.020-inch slot, 4-inch-diameter, schedule 40 PVC pipe.  A PVC end cap was attached to the 
lower end of each well screen.   

Filter packs were installed in the annular space from 4 to 10 feet bgs and consisted of poorly 
graded sand with a 0.03-inch minimum diameter.  A 2-foot-thick well seal of bentonite pellets 
was placed above the filter pack.  The bentonite pellets were installed in 1-foot lifts and hydrated 
with potable water.  One foot of concrete grout was placed above the bentonite seal.  Each 
extraction well was completed flush with the ground surface within a well box (1 foot deep) 
consisting of an 8-inch-thick concrete casing pad and steel cover.  Extraction well details are 
included in Appendix B, as-built drawing C-101.  

2.4.2  Gas Monitoring Probe Construction Activities 

GMP01 through GMP11 were originally installed as part of the nonstandard data gaps soil gas 
investigation (Tetra Tech 2003b).  GMP01 through GMP08 and GMP11 were removed during 
pretrenching activities in August 2002.  Replacement GMPs (GMP01A through GMP08A and 
GMP11A) were installed during the construction activities for the barrier wall and were 
completed in September 2002.  During installation of the barrier wall, GMP05A and GMP06A 
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were damaged.  These were subsequently replaced in November 2002 with GMP05B and 
GMP06B.  As-built drawings C-02 through C-04 in Appendix B identify the location of each 
replacement GMP. 

In September 2002, monitoring points GMP22 through GMP26 were installed within the UCSF 
compound .  These GMPs were installed to (1) monitor the progress of the extraction system and 
(2) to allow post-TCRA monitoring to ensure that no rebound of methane concentrations 
occurred within the UCSF compound after completion of the active extraction. 

Gregg Drilling, under supervision of a Tetra Tech registered geologist, drilled and installed 
GMP22 through GMP26.  The borings were drilled using hollow-stem augers.  Every GMP was 
constructed using 0.75-inch threaded PVC pipe and 0.010-inch slot screen with a sealed top, a 
valve, and a quick-connect fitting to allow for pressure measurements and collection of gas 
samples.  The GMP screens were installed to the depth of groundwater.  Nearly all probes were 
constructed in the same manner.  The only exceptions were the surface completions on GMP22 
through GMP26.  These probes were completed at grade with traffic-rated well boxes because 
they were located in an area with vehicle traffic.  Table 2 summarizes the construction details for 
the GMPs.  Appendix C contains the boring and construction logs for each GMP. 

2.4.3  Extraction Units 

Landfill gas was extracted using two mobile vapor extraction and treatment units attached to the 
active extraction wells, with a 4-inch to 2-inch PVC adapter and a flexible hose.  Each unit 
consisted of a five-horsepower blower with sound enclosure, a moisture separator, an inlet filter, 
two granular activated carbon vessels, and a permanganate impregnated zeolite treatment vessel 
mounted on an 8-foot by 5-foot carbon steel trailer.   

The blower was manufactured using a cast aluminum housing, impeller blades, and cover.  The 
blower unit was equipped with a direct-coupled regenerative blower capable of 0 to 100 cubic 
feet per minute at -50 inches water column.  A blower enclosure was built around the blower to 
reduce equipment noise to 70 decibels or less at a 10-foot distance.  The two vapor phase carbon 
vessels and one vapor phase permanganate impregnated zeolite (Hydrosil HS-600) vessel were 
installed in series to remove NMOCs.  Appurtenances installed on the system include a pressure 
gauge mounted on the discharge piping to monitor discharge pressure, a vacuum gauge 
indicating negative pressure mounted on inlet process piping to monitor system performance, 
and sampling ports on all discharge piping.  Carbonaire product data sheets are included as 
Contractor Submittal No. 1 in Attachment 3. 

The extraction and treatment systems contained a freestanding, 15-foot-high discharge pipe to 
ensure that the treated exhaust was not discharged in the breathing zone.  The discharge pipe was 
constructed from 2-inch schedule 40 PVC piping mounted to the trailer.  A tee was installed at 
the top of the pipe to increase mixing of the effluent with ambient air.  At extraction wells EX-6, 
EX-7, EX-8, and EX-9, temporary PVC risers were installed to vent the exhaust from the system 
above the rooflines of adjacent buildings and at least 25 feet away from any nonexplosion-proof 
electrical equipment and roof air intakes.   
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Synergy Electric installed 230 volt, single-phase electric power through a new conduit placed 
within the barrier wall trench to supply power to the blowers.  All wiring, motors, and starters 
were built using explosion-proof components.   

2.5  METEOROLOGICAL STATION 

Tetra Tech installed the meteorological tower and meteorological station on September 16, 2002, 
and calibrated it on December 10, 2002, in accordance with U.S. Environmental Protection 
Agency (EPA) and Bay Area Air Quality Management District (BAAQMD) guidelines.  The 
meteorological station provided representative site meteorological data during the TCRA.  
Weekly data reports are available on the Navy’s public website at 
http://www.efdsw.navfac.navy.mil/06/HPS_E/Landfill_Gas/index.htm#meterological_data.  The 
meteorological station site is considered representative of the HPS area because data collection is 
not limited by proximity to complex terrain or large structures and because the site is in flat 
terrain.  Sensors on the meteorological tower include wind speed, wind direction, air 
temperature, relative humidity, precipitation, and barometric pressure.  One-second readings of 
all parameters are averaged and stored as 15- and 60-minute average periods in the data logger. 

The meteorological tower for the meteorological station was designed in accordance with EPA 
and BAAQMD guidelines for meteorological measurements, sensors, recording devices, and 
instrument setting (EPA 1986, 1987a, 1987b, 1995, 2000; BAAQMD 1996).  A 10-meter 
meteorological tower of open lattice construction was erected and fitted with instrumentation to 
collect ambient meteorological data.  The meteorological tower was installed and secured with a 
concrete foundation.  The instrumentation is mounted at 2, 3, and 10 meters above ground level.  
The instrumentation can be lowered to the ground when calibration, audits, or other adjustments 
are necessary.  The Universal Transverse Mercator coordinates for the tower are 450820 north, 
1458390E east, California zone 3, 1927 North American Datum.  The tower base is at an 
elevation of about 25 feet above mean sea level.   

2.6  SITE MANAGEMENT 

Site management activities include waste management and community relations.  These 
activities are discussed in the sections below. 

2.6.1  Waste Management 

Soils requiring off-site disposal were properly profiled and disposed of at facilities approved by 
the Navy and permitted by the State of California.  The off-site disposal facilities included 
ECDC Environmental Landfill in East Carbon, Utah, and Forward Landfill, in Manteca, 
California.  

Based on requirements from the disposal facilities, composite samples were collected from the 
excavated soils at a minimum frequency of one four-point composite for each approximately 
500 yd3 of soil.  Samples were collected from stockpiles using clean 2-inch-diameter, 6-inch-

http://www.efdsw.navfac.navy.mil/06/HPS_E/Landfill_Gas/index.htm#meterological_data
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long stainless steel tubes.  A discrete EnCoreTM sample was collected from one of the four 
sample points for VOC analysis.  The samples were labeled, packed in ice, and delivered to the 
laboratory with appropriate chain-of-custody forms.   

McCampbell Analytical, Inc., performed the laboratory analysis, as required by the disposal 
facilities.  Analytical methods included the following: 

• Total volatile petroleum hydrocarbons by Modified EPA Method SW8021B/8015Cm 

• Total extractable petroleum hydrocarbons by Modified EPA Method SW8015C 

• VOCs, including (methyl tertiary butyl ether), by EPA Method SW8260B 

• SVOCs by EPA Method SW8270D 

• PCBs by EPA Method SW8081B/8082A 

• Metals by EPA Method SW3050B 

Attachment 2 contains the data summary report for solid waste samples.  Additional metals 
analyses were conducted on two soil stockpiles, subdivided to reduce the quantity of soil 
classified as Class I hazardous based on lead concentrations.  Ultimately, 1,091 tons of Class I, 
1,970 tons of Class II and 210 tons of concrete was disposed of at the approved off-site facilities.  

2.6.2  Community Relations During Construction 

On October 19, 2002, the Navy hosted a Restoration Advisory Board (RAB) site tour at the HPS 
Parcel E Industrial Landfill.  Because of the increased level of interest on the landfill gas TCRA 
during the monthly RAB meetings, the Navy coordinated and scheduled a site tour to help 
answer community concerns.  The Navy conducted a tour of the landfill and explained in detail 
how the landfill gas extraction system is used to stop methane from migrating onto private 
property.  During the tour, RAB members were able to meet the UCSF facility manager and 
examine the landfill gas extraction system the Navy was operating on the UCSF compound.  
Throughout the tour, RAB members were able to ask questions and share their concerns on the 
landfill gas TCRA.  In addition to the site tour, the Navy gave regular updates during the 
monthly RAB meetings to keep the members informed of the activities ongoing at the Parcel E 
landfill. 

3.0  LANDFILL GAS EXTRACTION AND CONTROL SYSTEM OPERATION AND 
MAINTENANCE 

This section describes the operation and maintenance activities conducted for both the landfill 
gas extraction system and the landfill gas control system.  Deviations from the landfill gas TCRA 
work plan (ITSI 2002c) are noted in the text below. 



 

Draft Landfill Gas TCRA Closeout Report 17 

3.1  GAS EXTRACTION SYSTEM 

Operation and maintenance activities for the landfill gas extraction system included extracting 
landfill gas through extraction wells, visually inspecting the gas extraction wells and GMPs, and 
performing various daily and weekly monitoring using field instruments. 

3.1.1  Gas Extraction System Operation 

Operational activities included active extraction of methane gas from the UCSF compound 
through extraction wells and monitoring various extraction system components to ensure optimal 
operation, as described in Table 3 of this report.  This table provides the monitoring locations, 
parameters, and frequency for performance during the TCRA.  Figure 5 shows the monitoring 
locations.  Appendix E contains the performance monitoring logs. 

The extraction operation used two trailer-mounted units to withdraw gas from the subsurface of 
the UCSF compound through extraction wells EX-1 to EX-10.  Figure 3 shows the extraction 
well locations and the methane concentrations before the startup of the extraction system.  
Operation of the landfill gas extraction system began on October 4, 2002, using the first 
extraction unit at well EX-1.  Operation of the landfill gas extraction system was conducted in 
accordance with Attachment C (Appendix D) of the landfill gas TCRA work plan (ITSI 2002c).  
Gas extraction began at well EX-2 with the second mobile extraction unit 5 days later.  The 
extraction/treatment units were then moved alternately across the site from west to east.  For 
example, the unit at well EX-1 moved to well EX-3 first, then the unit at well EX-2 moved to 
well EX-4, and so on.  Extraction operations were conducted at each extraction well for 5 to 
17 days, depending on the amount of time required to lower the methane concentration to below 
0.5 percent by volume.  Moving across the entire site was considered one complete cycle of 
extraction.  The active gas extraction within the UCSF compound was planned in two cycles.  
Because of the effectiveness of the extraction system to reduce levels of methane gas, however, 
the mobile units were only returned to a portion of the wells for additional gas removal after the 
first cycle.  Figure 6 shows the methane concentrations after the first extraction cycle. 

The flow chart presented on Figure 3 of Attachment C (Appendix D) of the landfill gas TCRA 
work plan (ITSI 2002c) presents the decision criteria for the TCRA.  The flow chart is 
reproduced and updated as Figure 7 of this report.  This flow chart provides the planned 
extraction criteria and methane gas concentration goals in a decision-path format to determine 
when the TCRA was complete.  Green decision boxes depict active extraction criteria for 
moving from one extraction well to the next.  Blue and purple boxes indicate weekly and 
monthly monitoring requirements to determine stability of the methane concentrations.  

Gas extraction was performed in accordance with the decision boxes shown in green on Figure 7, 
except for the deviations noted in Section 4.3.  On January 20, 2003, the gas extraction goals of 
no greater than 0.5 percent methane in each extraction well and no greater than 1 percent 
methane in each GMP within the UCSF compound were met.  Gas extraction from the extraction 
wells was terminated on January 20, 2003, and weekly monitoring, shown in the blue decision 
boxes on Figure 7, began.  Table 4 presents the actual timeline for the landfill gas extraction 
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system for the progression of extraction start dates and extraction durations at each extraction 
well.  Figure 8 shows the methane concentrations on January 20, 2003. 

During gas extraction, performance monitoring using field instruments was conducted 
throughout the TCRA along the flow line of the active extraction system and at the wellheads of 
the extraction wells and GMPs located within 200 feet of the operating extraction well.  The field 
screening instruments included a PID and a GEM 2000.  The PID provides field-screening 
readings for NMOCs only.  The GEM 2000 was used to provide accurate measurements of 
methane concentrations.  The field instruments were calibrated in accordance with the 
manufacturer’s operations manual.  Calibration logs are presented in Appendix E.  On several 
occasions, inclement weather rendered the PID inoperable.  As a conservative response action to 
the poor PID operation in bad weather, extraction was continued at the current extraction well 
rather than move on to the next extraction well.  This deviation from the planned operation is 
further explained in Section 4.3. 

3.1.2  Gas Extraction System Maintenance 

Maintenance activities included inspecting various extraction system components visually and 
using field instruments to ensure that no fugitive emissions were escaping the system as 
described in Section 3.3 and Table 1 of Attachment C (Appendix D) of the landfill gas TCRA 
work plan (ITSI 2002c).  Table 1 from the work plan is reproduced and updated as Table 5 of 
this report.  The monitoring results for fugitive emissions are presented in Appendix E.  

Gas extraction wells, GMPs, and extraction unit fittings, valves, and seals were visually 
inspected and scanned with field instruments weekly for fugitive emissions during the duration 
of the TCRA.  In addition, the moisture separator and gauges of each extraction unit were 
checked for proper operation.   

The carbon and Hydrosil vessels of each extraction unit were checked daily for breakthrough 
using field instruments.  Equipment inspections conformed to the manufacturer’s recommended 
standards.  One episode of breakthrough was encountered in the first carbon vessel of extraction 
unit 1 on January 6, 2003.  The maintenance action included moving the second carbon vessel 
into the first vessel position and installing a new carbon vessel in the second vessel position. 

3.2  GAS CONTROL SYSTEM 

The purpose of the gas control system is to prevent landfill gas migration onto the UCSF 
compound.  The gas control system was designed so that gas migration could be controlled either 
actively or passively.  Operation and maintenance activities for the landfill gas control system 
include inspecting the ground cover of the gas collection trench and monitoring perimeter GMPs 
and PVs to ensure that landfill gas does not migrate onto the UCSF compound. 
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3.2.1  Operation 

Gas control system operation activities included monitoring the PVs and the GMPs along the 
landfill perimeter.  Figure 2 shows the locations of PV-01 through PV-04 and the GMPs located 
along the gas control system.  Once gas extraction from the extraction wells was terminated on 
January 20, 2003, the methane and NMOC concentrations at all extraction wells and GMPs on 
the UCSF compound were monitored weekly using field instruments, as shown in the blue 
decision boxes on Figure 7.  Four weeks of weekly monitoring were conducted from January 29 
to February 19, 2003.  During the first 2 weeks, the gas control system was operated passively.  
On February 5, 2003, the gas control system was operated as an active system by extracting gas 
through PV-01.  The extraction system was active at PV-01 until March 6, 2003, when methane 
levels at the GMPs and extraction wells decreased to below target levels.  During the weekly 
monitoring, methane concentrations in extraction wells and GMPs on the UCSF compound 
remained below 1 percent and 2 percent methane by volume in air, respectively.  On February 
25, 2003, gas samples were collected in Summa canisters (Appendix F) from GMP22 through 
GMP26, and monthly monitoring began.  Four months of monthly monitoring were conducted 
from February 26 to May 23, 2003.  On May 27, 2003, gas samples were collected in Summa 
canisters from GMP22 through GMP26, and the landfill gas TCRA was determined to be 
complete based on the methane data.  A risk evaluation was conducted and has shown no 
unacceptable risk.  Appendix G to this report presents the results of the risk evaluation.  A 
quality control summary report was conducted on all analytical data and is presented in 
Appendix H.  The gas control system is currently being operated as an active system by 
extracting from PV-01, and will continue until maintenance issues are resolved. 

3.2.2  Maintenance 

Gas control system maintenance activities include (1) continuing to monitor perimeter GMPs and 
PVs and any extraction or treatment units connected to the control system and (2) inspecting the 
gas collection trench ground cover. 

GMPs located on the perimeter of the landfill that were not considered to be radius-of-influence 
(ROI) wells during active extraction within the UCSF compound were monitored on a weekly 
basis during the extraction operation.  After the active extraction operation was terminated, the 
perimeter GMPs were then monitored on a monthly basis (or more frequently).  The PVs were 
also monitored with the same frequency as the perimeter GMPs. 

Monitoring for fugitive emissions was conducted at the fittings, valves, and seals of all PVs on a 
weekly basis during the active extraction operation and on a monthly basis while active 
extraction was not occurring within UCSF compound.  A PID was used to monitor for NMOCs 
and check for leaks on the passive systems.  Appendix E presents the monitoring data. 

The ground cover of the collection trench was inspected monthly for breaches in the surface seal 
for the duration of the TCRA.  Proper drainage was maintained to ensure that surface water did 
not infiltrate into the trench.  After the removal action was complete, the gas collection trench 
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ground cover and extraction and treatment unit inspections were converted to coincide with the 
interim gas monitoring program.   

4.0  GAS MONITORING RESULTS AND EVALUATION OF SYSTEM OPERATION 

This section discusses the results of monitoring and sampling conducted during the landfill gas 
TCRA.  The Navy used real-time field instruments to monitor the landfill gas extraction and 
control system and collected soil gas samples in Summa canisters at the treatment system 
influent and effluent ports for laboratory analyses.  Work was performed in accordance with the 
approved project work plan (ITSI 2002c), except for the deviations noted in Section 4.3.  
Monitoring results were used to make field decisions regarding operation of the extraction and 
control system, and laboratory analytical results were used to confirm field monitoring results 
and to characterize the landfill and soil gases.  Characterization of the gas released from the 
treatment system was necessary to ensure that unacceptable concentrations of gas constituents 
were not released from the extraction and gas control systems. 

4.1  LANDFILL GAS EXTRACTION SYSTEM 

During active gas extraction, the landfill gas extraction system was both monitored and sampled 
at the frequencies presented in Tables 3 and 5.  The sections below discuss the results of field 
and analytical data and how each type of data was used to adjust operation of the extraction 
system. 

4.1.1  Field Monitoring Results 

During active gas extraction at a well, monitoring was conducted using field instruments on a 
daily basis at all extraction wells and GMPs within 200 feet of the active extraction well.  Based 
on field measurements and observations of concentrations of soil gas constituents at the 
monitoring points, approximately 150 to 200 feet appeared to be the typical ROI from the active 
extraction wells.  Soil gas located within the ROI is drawn toward the active extraction well and 
eventually evacuated from the soil.  Figure 9 shows the 10 extraction wells and the maximum 
ROI for each well.  This figure shows that most of the area in which methane has been 
discovered is within the ROI of the 10 extraction wells.  Areas that are not located within the 
ROI of an extraction well were expected to attenuate naturally after installation of the gas control 
system along the fence line. 

Monitoring data collected in the field included percent methane, percent carbon dioxide, percent 
oxygen, percent LEL, total NMOCs, and pressure.  Methane concentrations were obtained by 
using a GEM 2000, methane monitor, which also records the carbon dioxide concentration, 
oxygen concentration, and percent LEL.  NMOCs were recorded using a PID (Thermo OVM 
580B with a 10.6 electron-volt [eV] lamp).  This lamp will ionize organic compounds having an 
ionization potential less than the lamp’s energy.  Methane’s ionization potential is 12.98 eV, so it 
is not detected by the PID.  The pressure or vacuum in a well was measured using a 
Magnahelic® pressure gauge.  Both the GEM 2000 and the PID were calibrated every morning 
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before beginning the daily monitoring (Appendix E).  The GEM 2000 was calibrated using 
15 percent methane, and the PID was calibrated with 100 ppm isobutylene.  If the PID readings 
appeared to be erratic or suspect during the day, the instrument either was recalibrated or was 
replaced with a new PID.   

The initial extraction cycle began October 4, 2002.  Extraction was conducted using two mobile 
vapor extraction and treatment units (Section 2.4.3).  The work plan states that active gas 
extraction would be conducted at each of the 10 extraction wells for a minimum of 5 days during 
the initial extraction cycle (ITSI 2002c).  Additionally, the work plan states that extraction would 
continue up to 10 days if necessary, until the methane concentration in the active extraction well 
was less than or equal to the target level of 2.5 percent for the first cycle extraction well 
(ITSI 2002c).  Figure 7 presents the extraction well and GMP methane concentration target 
levels for each cycle of the TCRA.  The GEM 2000 was used to determine when the methane 
concentration in a well was less than or equal to 2.5 percent.  During the first extraction cycle, 
however, extraction generally continued at each active extraction well until the methane 
concentration at the active extraction well was below 0.5 percent; well EX-2 is the sole 
exception, with the first extraction event ending with methane at 0.8 percent. 

During the first cycle, active gas extraction took place at all extraction wells for between 5 and 
10 days except at wells EX-8 and EX-9, where the extraction events exceeded 10 days (Table 4).  
(See Section 4.3 for the deviations from the work plan.)  Before the first cycle of active 
extraction began, methane concentrations were above 100 percent LEL at all extraction wells and 
GMPs within the UCSF compound except for well EX-10 (Table 6).  Figures 10 through 19 are 
time-concentration graphs of the first extraction cycle for each of the 10 extraction wells, 
respectively, and include the extraction wells and GMPs within the ROI of each active extraction 
well.  During the first cycle of active extraction, methane concentrations were reduced in all 
GMPs within the UCSF compound and in all extraction wells (Table 6).  The methane 
concentrations in all extraction wells were reduced to below 1 percent, which is well below the 
target level of 2.5 percent for the first cycle extraction well (Figure 6). 

The second cycle of active extraction began on November 18, 2002, at well EX-1 and continued 
through extraction at well EX-5, as planned.  Figures 20 through 24 are time-concentration 
graphs of the extraction wells, GMPs, and PV-01 during the second cycle of active extraction.  
During the second cycle, the active extraction systems were not used at wells EX-6 through EX-
10 because methane levels had already been reduced to below target levels in all extraction 
wells, and GMPs in those areas and monitoring showed that no rebound had occurred.  The 
second round of extraction reduced the methane concentration to below the second cycle 
extraction well target level of 0.5 percent in all extraction wells and 1.0 percent in all GMPs, 
except for well EX-3 and GMP01A.  Table 7 presents methane concentrations after the second 
extraction cycle. 

During the second cycle of active extraction at well EX-3 (started on December 5, 2002), the 
methane concentration initially decreased and then slowly began to increase, from 0.5 percent at 
the start of extraction to 4.5 percent when extraction was stopped 12 days later, on December 17, 
2002.  Methane concentrations at well EX-2 also slowly began to increase, from 0.6 percent to 
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13.5 percent during active extraction at well EX-3.  In conjunction with this, a corresponding rise 
in methane concentrations in GMP01A occurred (from 0 percent to 18.4 percent).  GMP01A is 
located on the fence line north of the HDPE barrier, close to well EX-3 (Figure 2).  Because of 
the proximity and coincident rise in methane concentration, the Navy suspected that the gas 
control system was not operating passively, as intended, in the area of GMP01A and, therefore, 
allowed the landfill and soil gases in the area to equilibrate from December 17, 2002, to 
January 3, 2003.   

On January 3, 2003, active extraction began at GMP01A to draw the methane concentrations 
away from the UCSF compound.  During active extraction at GMP01A, the concentration of 
methane in GMP01A remained above the TCRA goal of 5 percent.  Although the methane 
concentration at well EX-3 decreased, it also remained above the second cycle extraction well 
target concentration of 0.5 percent.  On January 7, 2003, the methane concentration at well EX-5 
met the second cycle extraction well target level of 0.5 percent.  The extraction unit was moved 
from well EX-5 to well EX-3.  Active extraction at both well EX-3 and GMP01A was initiated in 
an effort to further decrease the methane concentration at well EX-3.  After 1 week of extracting 
from well EX-3 and GMP01A, the methane concentrations decreased but were still above second 
cycle extraction well target levels at wells EX-2 and EX-3 and above the TCRA goal of 
5 percent at GMP01A, indicating that the landfill gas control system was not operating 
successively in the passive mode, as intended.   

To evaluate whether landfill gas could be controlled actively, the extraction unit connected at 
GMP01A was moved to PV-01.  By extracting from a PV, the passive venting trench would then 
become an active system.  Extraction from PV-01 began on January 15, 2003, while extraction at 
well EX-3 continued.  Methane concentrations at well EX-2, well EX-3, and GMP01A began 
decreasing.  Extraction at well EX-3 and PV-01 continued until January 20, 2003, when methane 
concentrations at the extraction wells and GMPs in the UCSF compound were all below the 
TCRA goal of 0.5 percent and 1 percent, respectively.  Both active extraction systems were shut 
down.  Monitoring conducted 2 days later on January 22, 2003, confirmed that the TCRA goal of 
methane concentrations below 0.5 percent in all extraction wells and below 1 percent in all 
GMPs within the UCSF compound were met.  The landfill gas control system continued to 
operate actively to ensure that landfill gas was effectively being controlled and would not 
migrate into the UCSF compound.    

Four rounds of weekly monitoring were conducted after the active gas extraction within the 
UCSF compound was terminated, beginning with the first weekly monitoring event on 
January 29, 2003, and ending with the last weekly event on February 19, 2003.  Weekly 
monitoring showed that rebound was not occurring and that methane concentrations across the 
UCSF compound remained below TCRA goals.  Concentrations were also below the ARAR of 
5 percent methane stated in 27 CCR 20921(a)(2).   

After the four weekly monitoring events, Summa canister samples were collected for laboratory 
analyses from all GMPs on the UCSF compound (GMP22 through GMP26) on February 25, 
2003.  The laboratory results indicated good correlation with field instrument measurements of 
methane concentrations.  Table 8 presents the weekly monitoring data and the laboratory data 
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collected at the end of the fourth weekly monitoring event.  Methane concentrations were then 
monitored monthly at all extraction wells and GMPs in the UCSF compound for 4 months.  
Methane remained below 5 percent in all extraction wells and GMPs within the UCSF compound 
during each of the monthly monitoring events from February through May 2003.  Summa 
canister samples were collected on UCSF compound at each GMP on May 27, 2003, after the 
fourth monthly monitoring event to verify field results.  Table 8 also presents the monthly 
monitoring and laboratory results. 

4.1.2  Laboratory Analyses 

Gas samples were collected for laboratory analyses three times during the TCRA:  once during 
startup of each well, once at the end of the four weekly events, once at the end of the four 
monthly events, in addition to samples collected at extraction wells with levels that exceeded 
5 ppm NMOCs.  Gas samples were collected in Summa canisters and sent to a laboratory for 
analysis by EPA Method TO-14A (Appendix F) for characterization of the NMOCs in the 
system.  The data were used to verify the initial gas characterization that was done during the 
nonstandard data gaps investigation and to ensure that the treatment systems were properly 
functioning to remove NMOCs from the extracted gas stream.   

Summa canister samples were collected in October and November 2003 at the various wells with 
levels exceeding 5 ppm NMOCs, as determined by field monitoring.  The samples were analyzed 
using EPA method TO-14A (Appendix F) to allow for monitoring of NMOC compounds during 
the TCRA.  .  The laboratory analyses of samples collected from GMP22 through GMP26 were 
performed to identify the analytes present in the GMPs and their concentrations to obtain a 
characterization of NMOCs in the UCSF compound GMPs (Appendix F). 

Once active extraction on the UCSF compound ceased, gas samples were collected at the end of 
4 weeks of weekly monitoring and at the end of 4 months of monthly monitoring.  Upon 
completion of the 4-week monitoring period, Summa canister samples were collected from the 
GMPs in the UCSF compound (GMP22 through GMP26) on February 25, 2003.  These samples 
were sent to a laboratory for analyses using EPA Methods TO-14A and TM-3C for analyses of 
NMOC compounds and for laboratory verification of methane concentrations in the GMPs.  The 
work plan required methane concentrations to be below 5 percent in all GMPs in the UCSF 
compound based on TM-3C, and that there be no indication of risks based on the TO-14A data 
(ITSI 2002c).  After completion of these steps, monthly monitoring could begin.  In all cases, the 
analytical data showed that methane levels were below 1 percent and that based on vapor 
intrusion modeling using EPA’s Johnson-Ettinger model (EPA 2003), there was no indication of 
unacceptable risk from NMOC compounds (Appendix G); therefore, monthly monitoring was 
implemented.  

The 4-month monitoring period ended on May 23, 2003, and the final round of Summa canister 
samples was collected from the UCSF GMPs (GMP22 through GMP26) on May 27, 2003.  To 
achieve the goals of the TCRA, the methane concentration must be below 5 percent in all 
samples, based on the TM-3C analyses.  Analytical results for the May 27 samples indicated that 
the methane concentrations were below 1 percent in the GMPs in the UCSF compound (GMP22 
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through GMP26) and that concentrations for NMOC compounds did not indicate an 
unacceptable risk.  Appendix F provides the analytical results, and Appendix G presents the risk 
evaluation.  GMPs located within the UCSF compound and at the fence line have continued to be 
monitored based on a work plan that is currently being developed by the Navy in conjunction 
with the regulatory agencies.  The monitoring data verify that methane concentrations remain 
below 5 percent in all GMPs.   

4.1.3  Gas Extraction System Maintenance 

Gas extraction system maintenance included weekly monitoring of methane and NMOCs at the 
fittings, valves, and seals on both active and passive systems to check for fugitive emissions.  
This monitoring was conducted for the health and safety of field personnel and to make sure that 
the treatment systems were functioning properly.  During the TCRA, the inspections of the 
fittings, valves, and seals indicated the system was operating properly with NMOC levels being 
equal to ambient air and, in most cases, at 0 ppm.  Monitoring showed that methane was not 
emitted through the fittings, valves, or seals.  Appendix E presents the system maintenance 
monitoring data. 

NMOC concentrations were monitored daily at the treatment systems connected to the two active 
extractions systems and to the four passive vents.  Using a PID, NMOC concentrations were 
monitored daily at the sample ports on the two carbon drums and the Hydrosil® drum of each 
treatment system to check for the presence of NMOCs.  This monitoring was done to ensure that 
the treatment systems were effectively removing the NMOCs before venting to the atmosphere.  
Daily monitoring of the active treatment systems at the carbon and hydrosil filters was also 
conducted to check for breakthrough.  On January 6, 2003, one of the carbon filters on one of the 
active units was replaced because it appeared that NMOCs were beginning to break through the 
system.  After the carbon unit was replaced, no additional NMOC detections occurred in the 
active or the passive treatment systems.   

4.2  LANDFILL GAS CONTROL SYSTEM 

The landfill gas control system was monitored both during active extraction and once active 
extraction ceased.  No data were collected from the gas control system for laboratory analyses.  
The following sections discuss the results of the field monitoring and how the data were used to 
adjust operation of the extraction system. 

4.2.1  Gas Control System Results 

During active extraction, monitoring of the gas control system included GMPs located north of 
the barrier wall and PVs located south of the barrier wall.  The GMPs and PVs were monitored at 
the frequencies presented in Tables 3 and 5.  GMPs were monitored weekly for methane to 
ensure that methane concentrations on the north side of the barrier wall were being reduced.  
Methane was also monitored weekly from each of the treatment systems connected to the four 
PVs on the south side of the barrier wall to ensure that landfill venting was occurring.  The PV 
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treatment systems were monitored weekly for NMOCs to make sure that NMOCs were being 
captured by the treatment systems.  NMOCs were monitored at sampling ports on each of the 
carbon drums and the Hydrosil® drum on each treatment unit to check for breakthrough.  During 
the TCRA, breakthrough did not occur at the passive systems.  The fittings, valves, and seals on 
the treatment systems were monitored to make sure no leaks occurred.  No leaks were recorded 
during the TCRA.  Appendix E presents the monitoring data for the gas control system. 

4.2.2  Gas Control System Maintenance 

Upon completion of the TCRA, gas control system maintenance consisted of continued 
monitoring of perimeter GMPs and three of the PVs located on the south side of the barrier wall 
(PV-02 through PV-04) to ensure that methane from the landfill is venting through the passive 
system properly.  The Navy, in conjunction with the regulatory agencies, is currently developing 
an interim landfill gas monitoring and control plan (Tetra Tech 2004) in accordance with 27 
CCR.  This plan is being developed to ensure that the landfill gas control system continues to 
effectively prevent combustible levels of methane gas from migrating away from the landfill site 
to the UCSF compound.  The plan also addresses additional concerns that have been raised by 
the Base Realignment and Closure Cleanup Team members about the possible migration of 
landfill gas toward adjacent Parcel A. 

The fourth PV, PV-01, is operating both passively and actively.  PV-01 passively vents methane 
from the collection trench, as it was designed to do.  PV-01 also currently operates actively on an 
intermittent basis to control landfill gas migration.       

4.3  DEVIATIONS FROM WORK PLAN 

Deviations from the work plan were made based on field data or decisions made by the project 
engineer.  Deviations included extending extraction durations and modifying the second 
extraction cycle to troubleshoot increasing methane concentrations.  During the first extraction 
cycle at wells EX-8 and EX-9, poor weather conditions (such as high humidity) prevented 
collection of accurate field methane measurements.  Field methane measurements were used to 
determine when to move the extraction systems to the next extraction well.  As a conservative 
measure, extraction continued at wells EX-8 and EX-9 until weather conditions improved and 
until the instrumentation was functioning properly, allowing verification that the methane 
concentrations were below 2.5 percent.  Extraction continued at well EX-8 for 17 days and at 
well EX-9 for 15 days. 

During the first cycle of active gas extraction, methane concentrations at wells EX-6 through 
EX-10 and the GMPs within the ROI of these extraction wells were reduced to below the TCRA 
goals.  As the second extraction cycle began, monitoring showed that no rebound had occurred at 
wells EX-6 through EX-10 or at the GMPs within the ROI of these extraction wells; therefore, 
the second cycle of active extraction was not conducted at extraction wells EX-6 through EX-10.   
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During the second cycle of active gas extraction at well EX-3 (from December 5, 2002, to 
December 17, 2002), methane concentrations increased at wells EX-3 and EX-2 and at GMP22.  
A maintenance issue along the barrier wall appeared to be the cause of the increase at these 
locations.  The second cycle continued without deviation until after the active extraction system 
at well EX-4 was shut down.  Instead of beginning the second cycle of extraction at well EX-6, 
the active extraction system was moved to GMP01A, and extraction began on January 3, 2003 
(Figure 25).  Also, instead of moving the extraction system located at wells EX-5 to EX-7, the 
extraction unit was moved to well EX-3 on January 8, 2003 (Figure 26).  These adjustments were 
made after observing the increase in methane concentrations at wells EX-3 and EX-2 and 
GMP22.  In an attempt to decrease the methane at these locations, active extraction at GMP01A 
continued until January 14, 2003, and continued at well EX-3 until January 20, 2003.  During 
this time of active extraction at both GMP01A and well EX-3, methane concentrations began to 
decrease, but not below target levels that would allow for gas extraction to be terminated.  On 
January 14, 2003, extraction at GMP01A was terminated and moved to PV-01.  Active gas 
extraction began at PV-01 on January 15, 2003, to further decrease the methane to below target 
levels (Figure 27).  This was achieved, and on January 20, 2003, the active gas extraction on the 
UCSF compound was terminated. 

The gas control system can operate passively or actively.  Currently, PV-01 of the control system 
is operating passively and, on an intermittent basis, actively, to prevent methane migration.  The 
Navy conducted investigations and implemented maintenance response actions in an effort to 
have the gas system operate completely passively.  These activities are documented in 
Appendix I.  However, active extraction will still be used to control the migration of landfill gas, 
if appropriate. 

5.0  CONCLUSIONS 

This landfill gas TCRA closeout report documents that the landfill gas TCRA goals have been 
successfully met.  Active extraction reduced methane concentrations in extraction wells and 
GMPs on the UCSF compound to below each of the extraction cycle goals and the ultimate 
TCRA goal of 5 percent.  Completion of the TCRA was verified through 4 weeks of weekly 
monitoring and 4 months of monthly monitoring, during which methane concentrations in the 
extraction wells and GMPs on the UCSF compound remained below the goals presented on 
Figure 7.  Risk evaluations also show that VOC concentrations are below the EPA’s risk 
management range.   

The landfill gas control system operates passively and, on an intermittent basis, actively to 
control landfill gas migration.  The Navy, in conjunction with the regulatory agencies, is 
currently developing an interim landfill gas monitoring and control plan in accordance with 
27 CCR (Tetra Tech 2004).  The monitoring and control plan discusses the steps that will be 
implemented to prevent landfill gas from migrating onto the UCSF compound or further on to 
adjacent Parcel A. 
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FIGURE 1
FACILITY LOCATION MAP

U.S. Navy, Southwest Division, NAVFAC, San Diego
Hunters Point Shipyard, San Francisco, California
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FIGURE 2
SITE LOCATION MAP

Tetra Tech EM Inc.
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FIGURE 3
METHANE CONCENTRATION

BEFORE EXTRACTION

Tetra Tech EM Inc.

U.S. Navy, Southwest Division, NAVFAC, San Diego
Hunters Point Shipyard, San Francisco, California
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FIGURE 6
METHANE CONCENTRATION

AFTER EXTRACTING DURING CYCLE 1

Tetra Tech EM Inc.

U.S. Navy, Southwest Division, NAVFAC, San Diego
Hunters Point Shipyard, San Francisco, California

SAN FRANCISCO BAY
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NON-NAVY
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RAILROAD YARD
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#* Passive Vent
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Limit of Landfill Cap

! ! ! ! ! ! V-Ditch
Subsurface Pipe

D D Fence
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Parcel Boundary
Building
Road
Rail Line
UCSF Compound
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Notes:   The date and result (percent methane by
              volume) of monitoring during cycle 1, after
              extraction, are noted below location ID number.

GMP      Gas monitoring probe
UCSF    University of California, San Francisco



Begin gas extraction system
for minimum period of 5 days

Repeat gas extraction cycle

Days 1
through 9

Day 
10

Monitor according to requirements
in Table 2

Monitor according to requirements
in Table 2

Is methane less than or equal to 2.5%
at the current well?

Is methane less than or equal to 0.5%
at the current well?

Terminate gas extraction
Begin weekly monitoring

Continue extraction at current location
for maximum period of 10 days

Move gas extraction treatment system 
to next adjacent well location

Has extraction occurred at all 
extraction wells (E-X1 through EX-10)?

Move gas extraction treatment system
to next adjacent well location

or directed by
system engineer

Continue extraction at current location
for maximum period determined by

system engineer

Is methane greater than 5%
based on TM-3C or do TO-14A

results indicate risks?

Is methane greater than 5%
based on TM-3C or do TO-14A

results indicate risks?

Reevaluate extraction process, 
well spacings, 

and well locations

Move gas extraction treatment system 
to next adjacent well location
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extraction wells (EX-1 through EX-10) 

For 4th week collect Summa canister 
for analysis by EPA Methods 

TO-14A and TM-3C in 
GMP22 through GMP26 
Begin monthly monitoring

For 1st through 3rd week
continue weekly monitoring

For 4th month:
 Collect SummaTM canister 

for analysis by EPA Methods 
TO-14A and TM-3C in 

GMP22 through GMP26 

Notes:	 See Section 3.5 and Table 1

Action levels lower than 5 percent are used during 
the active extraction phase because of an 
expected rebound effect.

EPA	 U.S. Environmental Protection Agency
GMP	 Gas monitoring probe

	 Green box denotes action extraction
	 Blue box denotes weekly monitoring
	 Purple box denotes monthly monitoring

For 1st through 3rd month
continue weekly monitoring

End Time-Critical
Removal Action

Move gas extraction treatment system
to next adjacent well location

After 1 minute, collect influent and
effluent samples in SummaTM canister for 

analysis by EPA Method TO-14A

Is methane less than or equal to 0.5%
in all extraction wells  (EX-1 through 

EX-10) and is methane less than 1% in
GMP22 through GMP26?

Weekly Monitoring:
Is methane greater than 1%
in any extraction wells or is 

methane greater than 2% in any GMP?

Have three unsuccessful
attempts been made at

completing 4 weeks of  monitoring?

Monthly Monitoring:
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in any extraction well or is methane less
than 5% in any GMP?
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No Yes
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Hunters Point Shipyard, San Francisco, California

U.S. Navy Southwest Division NAVFAC, San Diego

FIGURE 7
CLOSURE CRITERIA FLOW CHART

Draft Landfill Gas 
Time-Critical Removal Action Closeout Report

Tetra Tech EM Inc.
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FIGURE 8
METHANE CONCENTRATION AFTER

STOPPING ACTIVE EXTRACTION

Tetra Tech EM Inc.

U.S. Navy, Southwest Division, NAVFAC, San Diego
Hunters Point Shipyard, San Francisco, California

SAN FRANCISCO BAY
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NON-NAVY
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97 Removed GMP
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#* Passive Vent
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Approximate Extent of Solid Waste
Limit of Landfill Cap

! ! ! ! ! ! V-Ditch
Subsurface Pipe

D D Fence
Parcel Boundary
Building
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Road
Rail Line
UCSF Compound
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Notes:   The date and result (percent methane by
              volume) of monitoring during cycle 2, after
              extraction, are noted below location ID number.

GMP      Gas monitoring probe
UCSF     University of California, San Francisco
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FIGURE 9
ESTIMATED RADIUS OF INFLUENCE

FOR EXTRACTION WELLS

Tetra Tech EM Inc.

U.S. Navy, Southwest Division, NAVFAC, San Diego
Hunters Point Shipyard, San Francisco, California
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Notes: The legend shows distances from active extraction well in feet.
The first round of active extraction at EX-1 began on October 4, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft. 
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

FIRST CYCLE OF EXTRACTION AT EX-1
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 10
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The first round of active extraction at EX-2 began on October 9, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft. 
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

FIRST CYCLE OF EXTRACTION AT EX-2
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 11
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The first round of active extraction at EX3 began on October 11, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft. 
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

FIRST CYCLE OF EXTRACTION AT EX-3
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 12
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The first round of active extraction at EX-4 began on October 15, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft Feet
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

FIRST CYCLE OF EXTRACTION AT EX-4
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 13
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The first round of active extraction at EX-5 began on October 17, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft. 
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

FIRST CYCLE OF EXTRACTION AT EX-5
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 14
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The first round of active extraction at EX-6 began on October 23, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft. 
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

FIRST CYCLE OF EXTRACTION AT EX-6
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 15
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The first round of active extraction at EX-7 began on October 25, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft Feet
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

FIRST CYCLE OF EXTRACTION AT EX-7
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 16
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The first round of active extraction at EX-8 began on October 30, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft Feet
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

FIRST CYCLE OF EXTRACTION AT EX-8
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 17
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The first round of active extraction at EX-9 began on November 1, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft Feet
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

FIRST CYCLE OF EXTRACTION AT EX-9
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 18
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The first round of active extraction at EX-10 began on November 15, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft Feet
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

FIRST CYCLE OF EXTRACTION AT EX-10
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 19
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The second round of active extraction at EX-1 began on November 18, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft. 
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

SECOND CYCLE OF EXTRACTION AT EX-1
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 20
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The second round of active extraction at EX-2 began on November 21, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft. 
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

SECOND CYCLE OF EXTRACTION AT EX-2
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 21
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The second round of active extraction at EX-3 began on December 5, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft. 
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

SECOND CYCLE OF EXTRACTION AT EX-3
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 22
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The second round of active extraction at EX-4 began on December 6, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft. 
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

SECOND CYCLE OF EXTRACTION AT EX-4
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 23
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The second round of active extraction at EX-5 began on December 18, 2002.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft. 
GMP Gas monitoring probe Time-Critical Removal Action Closeout Report

SECOND CYCLE OF EXTRACTION AT EX-5
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 24
METHANE CONCENTRATIONS DURING
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Notes: The first round of active extraction at GMP01A began on January 3, 2003.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
GMP Gas monitoring probe

Time-Critical Removal Action Closeout Report

ACTIVE EXTRACTION AT GMP01A
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 25
METHANE CONCENTRATIONS DURING
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Notes: The legend shows distances from active extraction well in feet.
The third round of active extraction at EX-3 began on January 7, 2003.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
ft. 

         Gas monitoring probe Time-Critical Removal Action Closeout Report

FINAL EXTRACTION AT EX-3
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 26
METHANE CONCENTRATIONS DURING
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Notes: The first round of active extraction at PV-01 began on January 15, 2003.
Heavy line denotes period of active extraction.
Methane is measured in percent volume in air.

EX Extraction well
GMP Gas monitoring probe
PV Passive vent Time-Critical Removal Action Closeout Report

EXTRACTION AT PV-01
Draft Landfill Gas

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

FIGURE 27
METHANE CONCENTRATIONS DURING
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Draft Landfill Gas TCRA Closeout Report Page 1 of 3 

TABLE 1:  CONSTRUCTION ACTIVITIES TIMELINE 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E 
Hunters Point Shipyard, San Francisco, California 

Date Activity 
7/8/2002 Mobilized and held site preparation meeting for extraction system and Gundwall construction 

7/10/2002 Began (1) mobilization of site facilities and heavy construction equipment; (2) site security by 
posting guard at gate during working hours and night patrol during evenings; (3) removal of 
concrete, brush, and wood debris from area north of landfill cap; and (4) dust control with 
water truck 

7/15/2002 Began grading of road 

7/16/2002 Electricians arrived on site and prepared to set up electricity to run extraction system 

7/19/2002 Installed electrical conduits along Building 810 

7/23/2002 Began spreading large pile of surface concrete and wood debris for radiological screening 

7/30/2002 Began radiological screening of concrete and wood debris before transporting debris to a 
Class II disposal facility 

8/2/2002 Surveyor located extraction wells to be installed on UCSF and GGRR property 

8/8/2002 Installed extraction wells EX-1, EX-2, EX-3, and EX-4 on the UCSF compound 

8/9/2002 Installed extraction wells EX-5, EX-6, and EX-7 on the UCSF compound 

8/12/2002 Held kick-off meeting for extraction system and Gundwall construction; installed extraction 
wells EX-8 and EX-9 on the UCSF compound and extraction well EX-10 on GGRR property; 
plugged and abandoned groundwater monitoring well IR01MW07A 

8/19/2002 Received 16 drums (4 short-term, 12 long-term) of Rusmar® foam to be sprayed on open 
sections of the trench at the end of each work day to minimize landfill gas migration to the 
atmosphere; received 160 tons of river rock 

8/22/2002 Began (1) excavating trench in northwest corner (station 13+30) to about 15 feet bgs with one 
excavator, then backfilled and fluffed with combination of excavated soil and BART soil; 
(2) applying foam in trench excavation and on soil stockpiles at end of each day; and 
(3) radiological screening of soil and debris removed during excavation 

8/23/2002 Continued excavating beginning at station 13+76 

8/26/2002 Continued excavating from west to east starting at station 13+30; groundwater located at 
about 16 feet bgs; began backfilling with gravel (river rock) from 7 feet bgs to 2 feet bgs 

8/27/2002 Removed GMP02 from ground and part of the fence between landfill and the UCSF 
compound; continued excavation and backfill operation beginning at station 11+96 

8/28/2002 Continued excavation and backfill operation beginning at station 10+86 

8/29/2002 Removed unmarked groundwater piezometer within trench alignment; continued excavation 
and backfill operation beginning at station 9+88 



TABLE 1:  CONSTRUCTION ACTIVITIES TIMELINE (Continued) 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E 
Hunters Point Shipyard, San Francisco, California 

Draft Landfill Gas TCRA Closeout Report Page 2 of 3 

Date Activity 
9/3/2002 Received gravel and carbon treatment units for extraction systems; removed GMP04; 

continued excavation and backfill operation beginning at station 9+00 
9/4/2002 Received gravel and geotextile material; remove GMP05; continued excavation and backfill 

operation beginning at station 8+00 
9/5/2002 Began installation of 4-inch PVC gas collection piping at 2 feet bgs; continued excavation and 

backfill operation beginning at station 6+85; began receipt of sand as substitute for gravel 
backfill material to realize cost savings 

9/6/2002 Received gravel and removal of GMP06; continued excavation and backfill operation 
beginning at station 5+60; completed test section of trench (station 6+23) where sand was 
used as backfill material instead of gravel 

9/9/2002 Began setting up to drive Gundwall panels into ground; install first Gundwall panel to 17 feet 
bgs in test section of trench; received gravel; continued excavation and backfill operation 
beginning at station 4+94 

9/10/2002 Received final load of gravel and continue to receive sand; continued installation of Gundwall 
panels beginning at station 8+26; continued excavation and backfill operation beginning at 
station 4+50 

9/11/2002 Continued installation of Gundwall panels beginning at station 11+92; continued excavation 
and backfill operation beginning at station 3+35; installed GMP22 through GMP26 within 
UCSF compound 

9/12/2002 Continued installation of Gundwall panels beginning at station 10+67; continued excavation 
and backfill operation beginning at station 2+36; completed installation of replacement GMPs 
previously removed due to trench construction activities 

9/13/2002 Continued installation of Gundwall panels beginning at station 10+15; continued excavation 
and backfill operation beginning at station 2+18 

9/16/2002 Mobilized second crew and crane to install Gundwall panels; continued installation of Gundwall 
panels beginning at stations 8+87 and 2+79 (2nd crew); continued excavation and backfill 
operation beginning at station 1+40 

9/17/2002 Continued installation of Gundwall panels beginning at stations 7+67 and 2+79 (2nd crew); 
continued excavation and backfill operation beginning at station 1+40; installed meteorological 
station at location N450820 E1458390 

9/18/2002 Continued installation of Gundwall panels beginning at stations 6+59 and 2+19 (2nd crew); 
continued excavation and backfill operation beginning at station 1+00; tear (7 feet deep) in 
Gundwall panel at location 2+00 (panel must be removed, and new panel must be installed); 
two other tears (at locations 2+20 to a depth of 7 feet and at location 2+00 to a depth of 3 feet) 
will be repaired with a welder 

9/19/2002 Continued installation of Gundwall panels beginning at stations 5+15 and 1+79 (2nd crew); 
completed excavation and backfill operation; began installation of electrical conduit along 
trench; collected samples of excavated soil for waste profiling; deep tear in Gundwall at 
location 1+50; removed and reinstalled two sections of the Gundwall. 

9/20/2002 Continue installation of Gundwall panels beginning at STA 4+47 and STA 1+55 (2nd crew)  

9/23/2002 Continued installation of Gundwall panels beginning at station 2+95 and ended at station 2+79 
(to join panels where 2nd crew started); the 2nd crew began at station 0+75 and ended at 
station 0+00; began receiving super sacks of bentonite chips 



TABLE 1:  CONSTRUCTION ACTIVITIES TIMELINE (Continued) 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E 
Hunters Point Shipyard, San Francisco, California 

Draft Landfill Gas TCRA Closeout Report Page 3 of 3 

Date Activity 
9/24/2002 Continued installation of Gundwall panels beginning at STA 14+40; the 2nd crew began 

demobilizing from the site; received bentonite super sacks. 
9/25/2002 Continued installation of Gundwall panels beginning at STA 13+54; received bentonite super 

sacks; began cutting and trimming Gundwall panels to design elevation; received analytical 
results on the soil stockpile 

9/26/2002 Continued installation of Gundwall panels beginning at station 12+26 and ended at station 
11+92; began pouring bentonite at eastern end of excavation (STA 0+00); received bentonite 
super sacks 

9/27/2002 Installed replacement Gundwall panels at STA 1+86 to 2+02; continued pouring bentonite at 
STA 4+00; received bentonite super sacks; conduct successful test run of extraction systems 

9/30/2002 Continued pouring bentonite at station 8+00; received bentonite super sacks; began 
installation of UCSF replacement fencing 

10/1/2002 Completed driving Gundwall panels; extrusion welder repaired Gundwall tears that occurred 
during construction activities 

10/3/2003 Completed pouring bentonite, completed laying PVC piping, hydrate bentonite chip with water 
truck; surveyed corners of Gundwall panels for as-built drawings 

Notes: 

BART Bay Area Rapid Transit 
bgs Below ground surface 
EX Extraction well 
GMP Gas monitoring probe 
GGRR Golden Gate Railroad  
PVC Polyvinyl chloride 
UCSF University of California, San Francisco 
 

 



TABLE 2:  GAS MONITORING PROBE CONSTRUCTION SPECIFICATIONS
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

GMP 
Location 
Number

Temporary          
Soil-Gas Location Date Installed

Total Drilled Depth 
(feet bgs)

Screen Interval 
(feet bgs)

Filter Pack      
(feet bgs)

Bentonite Seal 
(feet bgs)

Concrete Seal 
(feet bgs)

GMP01 SG01 04/15/02 14 6.0 to 13.5 5.0 to 14.0 3.0 to 5.0 0 to 3.0
GMP01A --- 09/12/02 13.5 6.0 to 13.5 5.0 to 14.0 2.0 to 5.0 0 to 2.0
GMP02 SG02 04/15/02 14 6.0 to 13.5 5.0 to 14.0 3.0 to 5.0 0 to 3.0

GMP02A --- 09/12/02 13.5 6.0 to 13.5 5.0 to 14.0 2.0 to 5.0 0 to 2.0
GMP03 SG03 04/15/02 14 6.0 to 13.5 5.0 to 14.0 3.0 to 5.0 0 to 3.0

GMP03A --- 09/12/02 13.5 6.0 to 13.5 5.0 to 14.0 2.0 to 5.0 0 to 2.0
GMP04 SG04 04/15/02 14 6.0 to 13.5 5.0 to 14.0 3.0 to 5.0 0 to 3.0

GMP04A --- 09/12/02 13.5 6.0 to 13.5 5.0 to 14.0 2.0 to 5.0 0 to 2.0
GMP05 SG05 04/15/02 14 6.0 to 12.5 5.0 to 14.0 3.0 to 5.0 0 to 3.0

GMP05A --- 09/12/02 12.5 6.0 to 12.5 5.0 to 13.0 2.0 to 5.0 0 to 2.0
GMP05B --- 11/25/02 14 6.0 to 12.5 5.0 to 14.0 3.0 to 5.0 0 to 3.0
GMP06 SG06 04/15/02 14 6.0 to 13.5 5.0 to 14.0 3.0 to 5.0 0 to 3.0

GMP06A --- 09/12/02 13.5 6.0 to 13.5 5.0 to 14.0 2.0 to 5.0 0 to 2.0
GMP06B --- 11/25/02 14 6.0 to 13.5 5.0 to 14.0 3.0 to 5.0 0 to 3.0
GMP07 SG07 04/15/02 14 6.0 to 13.5 5.0 to 14.0 3.0 to 5.0 0 to 3.0

GMP07A --- 09/12/02 13.5 6.0 to 13.5 5.0 to 14.0 2.0 to 5.0 0 to 2.0
GMP08 SG08 04/16/02 13 6.0 to 12.5 5.0 to 13.0 3.0 to 5.0 0 to 3.0

GMP08A --- 09/12/02 12.5 6.0 to 12.5 5.0 to 13.0 3.0 to 5.0 0 to 3.0
GMP09 SG09 04/16/02 10 6.0 to 9.5 5.0 to 10.0 3.0 to 5.0 0 to 3.0
GMP10 SG23 04/15/02 7 4.0 to 6.5 3.0 to 7.0 2.0 to 3.0 0 to 2.0
GMP11 SG24 04/15/02 6 4.0 to 5.5 3.0 to 6.0 2.0 to 3.0 0 to 2.0

GMP11A --- 11/25/03 6 4.0 to 5.5 3.0 to 6.0 2.0 to 3.0 0 to 2.0
GMP12 SG25 04/15/02 13.5 5.0 to 13.0 4.0 to 13.5 2.0 to 4.0 0 to 2.0
GMP13 --- 05/31/02 19.5 6.0 to 12.0 5.0 to 13.0 2.0 to 5.0 0 to 2.0
GMP14 --- 05/31/02 10.5 6.0 to 10.0 5.0 to 10.5 2.0 to 5.0 0 to 2.0
GMP15 --- 05/31/02 12.5 6.0 to 12.0 5.0 to 12.5 2.0 to 5.0 0 to 2.0
GMP16 --- 05/31/02 10.5 5.0 to 10.0 4.0 to 10.5 2.0 to 4.0 0 to 2.0
GMP17 --- 05/31/02 10.5 6.0 to 10.0 5.0 to 10.5 2.0 to 5.0 0 to 2.0
GMP18 --- 05/31/02 13.5 6.0 to 12.0 5.0 to 13.0 2.0 to 5.0 0 to 2.0
GMP19 --- 05/31/02 5.5 4.5 to 5.5 4.0 to 5.5 2.0 to 4.0 0 to 2.0
GMP20 SG20 06/07/02 7 3.5 to 4.5 3.0 to 5.0 1.5 to 3.0 0 to 1.5
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TABLE 2:  GAS MONITORING PROBE CONSTRUCTION SPECIFICATIONS (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

GMP 
Location 
Number

Temporary          
Soil-Gas Location Date Installed

Total Drilled Depth 
(feet bgs)

Screen Interval 
(feet bgs)

Filter Pack      
(feet bgs)

Bentonite Seal 
(feet bgs)

Concrete Seal 
(feet bgs)

GMP21 SG21-SG22 06/07/02 7 3.5 to 4.0 3.0 to 4.5 1.0 to 3.0 0 to 1.0
GMP22 --- 09/11/02 13.5 6.0 to 13.5 5.0 to 14.0 2.0 to 5.0 0 to 2.0
GMP23 --- 09/11/02 13.5 6.0 to 13.5 5.0 to 14.0 2.0 to 5.0 0 to 2.0
GMP24 --- 09/11/02 13.5 6.0 to 13.0 5.0 to 13.5 2.0 to 5.0 0 to 2.0
GMP25 --- 09/11/02 12.0 6.5 to 11.5 5.0 to 12.0 2.0 to 5.0 0 to 2.0
GMP26 --- 09/11/02 12.0 6.5 to 11.5 5.0 to 12.0 2.0 to 5.0 0 to 2.0

Notes:

--- Not applicable
bgs  Below ground surface
GMP  Gas monitoring probe

All GMPs were installed using hollow-stem auger drilling methods and 5.5-inch-diameter augers.  Each probe was completed using 0.75-inch-diameter 
0.010-slot schedule 40 polyvinyl chloride screen and blank casing.  Filter packs consisted of No. 2/16 Monterey sand.
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TABLE 3:  EXTRACTION SYSTEM MONITORING LOCATIONS AND FREQUENCIES 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California 

Extraction System  
Component Monitored Parameter Recorded Instrument Used 

Monitoring 
Frequency Data Use  

Carbon Vessel Life 
Hydrosil Vessel Life 

• Start date 
• End date 

• PID 
• GEM 2000a 

Daily Document days of exposure before breakthrough 
occurs  

Carbon Bed  Pressure drop across 
adsorption bed 

• Magnahelic gauge  Daily Ensure that carbon bed is not clogged or 
channeled 

Area Surrounding the Passive and 
Gas Extraction Wells 

• Methane 
• VOCs 

• PID 
• GEM 2000 

Daily Ensure that unacceptable concentrations of 
methane or hydrocarbons are not present 

Active Extraction System 
• At the influent sample port 

(wellhead) 
• Between the carbon vessels 
• Between the second carbon vessel 

and the Hydrosil vessel 
• At the system effluent (after the 

Hydrosil vessel) 
See Figure 5 for extraction system 
monitoring locations 

NMOCs • PID 
• GEM 2000 
• Summa™ Canister 

Sample 

Daily Ensure that capture efficiencies are maintained 

Gas Monitoring Probes and Extraction 
Wells 

• Vapor pressure 
• Vapor temperature 
• Barometric pressure 

• Magnahelic pressure 
gauge reads vacuum 
pressure in inches of 
water 

• Thermometer 
• GEM 2000 

Daily Document the effect of extraction system on 
surrounding wells to determine ROI for extraction 
unit 

Extraction Unit Flow rate • Flowmeter on extraction 
unit reads flow in cubic 
feet per minute 

Daily Ensure that gas extraction of soil-gas is 
occurring at an acceptable rate and that 
increasing gas flow at the extraction unit 
coincides with increase in vacuum pressure at 
ROI probes and wells 



TABLE 3: EXTRACTION SYSTEM MONITORING LOCATIONS AND FREQUENCIES (Continued) 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California 

Draft Landfill Gas TCRA Closeout Report Page 2 of 2 

Extraction System  
Component Monitored Parameter Recorded Instrument Used 

Monitoring 
Frequency Data Use  

Meteorological Station • Wind speed 
• Wind direction 
• Temperature 
• Relative humidity 
• Precipitation 

• Meteorological Tower 
Sensors 

Daily To investigate observations of odors and 
dispersion of vented gases 

Notes: The landfill gas extraction system monitoring data are recorded on monitoring logs in Appendix C. 

a GEM 2000 is a field instrument used to measure methane, carbon dioxide, oxygen, and the percent lower explosive limit 

NMOC Nonmethane organic compound 
PID Photoionization detector 
ROI Radius of influence 
VOC Volatile organic compound 
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TABLE 4:  LANDFILL GAS EXTRACTION TIMELINE 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E 
Hunters Point Shipyard, San Francisco, California 

Date Activity 
10/4/2002 Began active extraction at EX-1; collected Summa™ samples at influent and effluent sample 

ports 
10/9/2002 Began active extraction at EX-2; collected Summa™ samples from influent and effluent 

sample ports 
10/10/2002 Stopped extraction at EX-1; moved extraction system to EX-3 to begin extraction on 

10/11/2002 
10/11/2002 Began extraction at EX-3; collected Summa™ samples from influent and effluent sample 

ports 
10/14/2002 Stopped extraction at EX-2; moved system to EX-4 to begin extraction on 10/15/2002 
10/15/2002 Began extraction at EX-4; collected Summa™ samples from influent and effluent sample 

ports 
10/16/2002 Stopped active extraction at EX-3; moved system to EX-5 to begin active extraction on 

10/17/2002 
10/17/2002 Began active extraction at EX-5; collected Summa™ samples from influent and effluent 

sample ports 
10/19/2002 Restoration Advisory Board toured landfill and extraction system 
10/21/2002 Stopped extraction at EX-4; moved system to EX-6 
10/23/2002 Began active extraction at EX-6; collected Summa™ samples from influent and effluent 

sample ports 
10/24/2002 Stopped active extraction at EX-5; moved system to EX-7 to begin extraction on 10/25/2002 
10/25/2002 Began active extraction at EX-7; collected Summa™ samples from influent and effluent 

sample ports 
10/28/2002 Stopped active extraction at EX-6; moved system to EX-8 
10/30/2002 Began active extraction at EX-8; collected Summa™ samples from influent and effluent 

sample ports 
10/31/2002 Stopped active extraction at EX-7; moved system to EX-9 to begin extraction on 11/1/2002 
11/1/2002 Began active extraction at EX-9; collected Summa™ samples from influent and effluent 

sample ports 
11/14/2002 Stopped active extraction at EX-8; moved system to EX-10 to begin extraction on 11/15/2002
11/15/2002 Began active extraction at EX-10; collected Summa™ samples from influent and effluent 

sample ports; stop extraction at EX-9 
11/18/2002 Began second round of extraction; moved system from EX-9 to EX-1 and began extraction at 

EX-1 
11/21/2002 Began active extraction at EX-2 
12/4/2002 Stopped extraction at EX-1; moved system to EX-3 to begin extraction on 12/5/2002 
12/5/2002 Stopped extraction at EX-2; moved system to EX-4 to begin extraction on 12/6/2002; began 

extraction at EX-3 
12/6/2002 Began active extraction at EX-4 
12/12/2002 Stopped extraction at EX-4; moved system to EX-5 



TABLE 4:  LANDFILL GAS EXTRACTION TIMELINE (Continued) 
Draft Landfill Gas Time-Critical Removal Action Closeout Report 
Parcel E, Hunters Point Shipyard, San Francisco, California 

Draft Landfill Gas TCRA Closeout Report Page 2 of 2 

Date Activity 
12/17/2002 Stopped extraction at EX-3 
12/18/2002 Began active extraction at EX-5 
1/3/2003 Began active extraction at GMP01A because methane concentration at EX-3 (10.4 percent) 

is high and not decreasing; stopped active extraction at EX-5 due to elevated VOC readings 
at sample ports on the carbon and Hydrosil drums 

1/6/2003 Switched carbon 1 drum from active extraction unit 2 with carbon 1 drum at PV-01; restarted 
active extraction at EX-5 

1/7/2003 Stopped extraction at EX-5; moved system to EX-3 
1/8/2003 Began active extraction at EX-3; methane concentration at EX-3 before extraction was 

8.0 percent 
1/14/2003 Stopped extraction at GMP01A 
1/15/2003 Started active extraction at PV-01 
1/20/2003 Methane concentrations in all wells and GMPs on the UCSF compound were below 0.5 

percent; active extraction systems at PV-01 and EX-3 were shutdown; began weekly 
monitoring 

1/29/2003 1st round of weekly monitoring 
2/5/2003 2nd round of weekly monitoring; active extraction system started at PV-01  
2/12/2003 3rd round of weekly monitoring 
2/19/2003 4th round of weekly monitoring; methane was less than 2 percent in all GMPs, and less than 

1 percent in all extraction wells 
2/25/2003 Summa™ canister samples collected after 4th round of weekly monitoring 
2/26/2003 1st round of monthly monitoring conducted after extraction on the UCSF compound is 

stopped  
3/26/2003 2nd round of monthly monitoring conducted after extraction on the UCSF compound is 

stopped 
4/21/2003 3rd round of monthly monitoring conducted after extraction on the UCSF compound is 

stopped 
5/23/2003 4th round of monthly monitoring conducted after extraction on the UCSF compound is 

stopped 
5/27/2003 Summa™ canister samples collected from GMPs on the UCSF compound; end time-critical 

removal action  

Notes: 

EX Extraction well 
GMP Gas monitoring probe 
PV Passive vent 
UCSF University of California, San Francisco 
VOC Volatile organic compound 
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TABLE 5:  MAINTENANCE INSPECTION SCHEDULE 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California 

Task Type of Inspectiona Frequency 
Gas Extraction System   

Inspect gas extraction wells (EX-1 through EX-10) for fugitive emissions Visual; GEM 2000; PID Weekly 
Inspect GMPs (GMP22 through GMP26) for fugitive emissions Visual; GEM 2000; PID Weekly 
Inspect soil vapor extraction unit (units 1 and 2) for fugitive emissions Visual; GEM 2000; PID Daily 
Inspect fittings, valves, and seals of blower and treatment unit (units 1 and 2) for fugitive emissions Visual; GEM 2000; PID Weekly 
Passive Venting System   
Inspect passive vents for fugitive emissions Visual; GEM 2000; PID Weekly 
Inspect GMPs (GMP01 through GMP12) for fugitive emissions Visual; GEM 2000; PID Weekly 
Inspect fittings, valves, and seals of treatment units for fugitive emissions Visual; GEM 2000; PID Weekly 
Inspect ground cover along collection trench for breaches in surface seal Visual; GEM 2000; PID Monthly 

Notes: 

a GEM 2000 is a field instrument used to measure, methane, carbon dioxide, oxygen, and percent lower explosive limit  

EX Extraction well 
GMP  Gas monitoring probe 
PID  Photoionization detector 



TABLE 6:  METHANE CONCENTRATIONS DURING FIRST CYCLE OF ACTIVE GAS EXTRACTION
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Well 
Identification 

No.
Extraction
Start Date

Methane 
Concentration Prior 
to Beginning Gas 

Extraction on 
10/4/2002

(%)

Preextraction
Methane 

Concentrationa 

(%)

First 
Round of 
Extraction
End Date

Postextraction 
Methane 

Concentration 
(%)

Methane
Concentration After 

Terminating First Round 
of Gas Extraction on 

1/20/2003
(%)

EX-1 10/4/2002 17.1 17.1 10/10/2002 0.4 0.0

EX-2 10/9/2002 9.7 6.1 10/14/2002 0.8 0.1

EX-3 10/11/2002 15.4 1.4 10/16/2002 0.1 0.0

EX-4 10/15/2002 35.8 21.2 10/21/2002 0.0 0.0

EX-5 10/17/2002 38.9 17.8 10/24/2002 0.2 0.2

EX-6 10/23/2002 47.2 0.0 10/28/2002 0.2 0.0

EX-7 10/25/2002 27.9 15.2 10/31/2002 0.0 0.4

EX-8 10/30/2002 36.5 8.8 11/14/2002 0.0 0.0

EX-9 11/1/2002 36.2 12.0 11/14/2002 0.3 0.4

EX-10 11/15/2002 0.1 0.0 11/20/2002 0.0 0.0

GMP01A 10/4/2002b 1.0 -- 11/20/2002b -- 0.0

GMP02A 10/4/2002b 4.9 -- 11/20/2002b -- 0.0

GMP03A 10/4/2002b 7.7 -- 11/20/2002b -- 0.0

GMP04A 10/4/2002b 0.0 -- 11/20/2002b -- 0.0c

GMP05B 10/4/2002b NA -- 11/20/2002b -- 0.0c

GMP06B 10/4/2002b 0.0 -- 11/20/2002b -- 0.0c

GMP12 10/4/2002b 8.8 -- 11/20/2002b -- 0.0

GMP13 10/4/2002b 0.0 -- 11/20/2002b -- 0.0

GMP14 10/4/2002b 0.0 -- 11/20/2002b -- 0.0

GMP15 10/4/2002b 0.0 -- 11/20/2002b -- 0.0

GMP22 10/4/2002b 22.2 -- 11/20/2002b -- 0.2

GMP23 10/4/2002b 48.5 -- 11/20/2002b -- 0.0

GMP24 10/4/2002b 43.6 -- 11/20/2002b -- 0.3c

GMP25 10/4/2002b 28.2 -- 11/20/2002b -- 0.8c

GMP26 10/4/2002b 8.9 -- 11/20/2002b -- 0.4c

Notes:
a Methane concentrations on the day active extraction began from that location
b Active extraction did not occur at the GMPs, so the beginning of the first round and the end of the first round are the dates provided.
c Data collected on January 22, 2003; 2 days after ending active extraction.

EX Extraction well
GMP Gas monitoring probe
NA Data not collected immediately before or beginning extraction due to damaged well.
-- Active extraction did not occur at the GMPs; therefore, data are not provided.

1st Round of Active Gas Extraction
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TABLE 7:  METHANE  CONCENTRATIONS DURING SECOND CYCLE OF 
ACTIVE GAS EXTRACTION
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E
Hunters Point Shipyard, San Francisco, California

Well 
Identification 

No.
Extraction
Start Date

Preextraction
Methane 

Concentration 
(%)

Extraction
End Date

Postextraction 
Methane 

Concentration 
(%)

Methane
Concentration After 

Terminating Gas Extraction 
on 1/20/2003

(%)
EX-1 11/18/2002 0.8 12/4/2002 0.1 0.0

EX-2 11/21/2002 0.1 12/5/2002 0.0 0.1

EX-3a 12/5/2002 0.5 12/17/2002 4.5 0.0

EX-4 12/6/2002 1.1 12/12/2002 0.0 0.0

EX-5 12/18/2002 0.4 1/7/2003 0.0 0.2

GMP01A 1/3/2003 0.3 1/14/2003 17.3 0.0

EX-3a 1/7/2003 8.0 1/20/2003 0.0 0.0

PV-01 1/15/2003 28 1/20/2003 14.8 14.8

EX-6 11/20/2002b -- 1/20/2003 -- 0.0c

EX-7 11/20/2002b -- 1/20/2003 -- 0.4c

GMP02A 11/20/2002b -- 1/20/2003 -- 0.0

GMP03A 11/20/2002b -- 1/20/2003 -- 0.0

GMP04A 11/20/2002b -- 1/20/2003 -- 0.1c

GMP12 11/20/2002b -- 1/20/2003 -- 0.0

GMP14 11/20/2002b -- 1/20/2003 -- 0.0

GMP22 11/20/2002b -- 1/20/2003 -- 0.3

GMP23 11/20/2002b -- 1/20/2003 -- 0.1
GMP24 11/20/2002b -- 1/20/2003 -- 0.0c

Notes:
a Extraction occurred at EX-3 twice during the second round of extraction, and is therefore presented twice.
b Active extraction did not occur at these locations, so the beginning and the end of the second round are the dates provided.
c Data collected on January 22, 2003, two days after ending active extraction.

EX Extraction well
GMP Gas monitoring probe
PV Passive vent
-- Extraction did not occur at these locations; therefore, data are not provided.

Second Cycle of Active Gas Extraction
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TABLE 8: WEEKLY AND MONTHLY METHANE CONCENTRATIONS
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunter's Point Shipyard, San Francisco, California

Well 
Identification 

No.
Week 1

(1/29/2003)
Week 2

(2/5/2003)
Week 3

(2/12/2003)
Week 4

(2/19/2003)

Laboratory
Analysis

(2/25/2003)
Month 1

(2/25/2003)
Month 2

(3/26/2003)
Month 3

(4/21/2003)
Month 4

(5/23/2003)

Laboratory
Analysis

(5/27/2003)
EX-1 0.0 0.0 0.1 0.0 NA 0.0 0.0 0.0 0.0 NA
EX-2 0.0 0.0 0.0 0.0 NA 0.0 0.0 0.0 0.0 NA
EX-3 0.0 0.0 0.0 0.0 NA 0.0 0.0 0.0 0.0 NA
EX-4 0.0 0.0 0.2 0.1 NA 0.3 0.4 0.2 0.1 NA
EX-5 0.1 0.0 0.1 0.2 NA 0.3 0.4 0.6 0.6 NA
EX-6 0.0 0.0 0.0 0.0 NA 0.0 0.0 0.0 0.0 NA
EX-7 0.4 0.3 0.5 0.4 NA 0.4 0.3 0.2 0.1 NA
EX-8 0.0 0.0 0.0 0.0 NA 0.0 0.0 0.0 0.0 NA
EX-9 0.3 0.3 0.3 0.2 NA 0.3 0.0 0.1 0.1 NA

EX-10 0.0 0.0 0.0 0.0 NA 0.0 0.0 0.0 0.0 NA
GMP22 0.1 0.0 0.1 0.0 ND 0.1 0.0 0.0 0.1 ND
GMP23 0.0 0.0 0.1 0.1 ND 0.2 0.3 0.3 0.4 0.8
GMP24 0.4 0.5 0.8 0.7 0.8 0.9 1.2 1.3 0.0 0.9
GMP25 0.8 0.9 0.3 0.7 0.8 0.8 0.5 0.2 0.1 ND
GMP26 0.0 0.3 0.0 0.0 ND 0.0 0.0 0.0 0.0 ND

Notes:

EX Extraction well
GMP Gas monitoring probe
NA Not applicable
ND Nondetected

Weekly Methane Monitoring
Concentration (% Volume in Air)

Monthly Methane Monitoring
Concentration (% Volume in Air)
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APPENDIX A  
PHOTOGRAPHIC LOG



 

Appendix A, Draft Landfill Gas TCRA Closeout Report A-1 

 
Photograph A-1.  Cleared treatment area and soil compaction.  
Parcel E, Hunters Point Shipyard, July 11, 2002. 

 
Photograph A-2.  Condensed wood debris pile.  
Parcel E, Hunters Point Shipyard, July 11, 2002.   
(Note:  clearing and grubbing activities have exposed and condensed.) 

 
 



 

Appendix A, Draft Landfill Gas TCRA Closeout Report A-2 

 
Photograph A-3.  Grading along fence line. 
Parcel E, Hunters Point Shipyard, July 12, 2002.  

 
Photograph A-4.  Off-loading geomembrane liner. 
Parcel E, Hunters Point Shipyard, July 12, 2002. 

 



 

Appendix A, Draft Landfill Gas TCRA Closeout Report A-3 

 
Photograph A-5.  Excavated and compacted 9-foot by 30-foot area for  
concrete containment pad.  
Parcel E, Hunters Point Shipyard, July 12, 2002. 

 
Photograph A-6.  Cleared area near extraction well EX-1 looking toward  
fence line.  Originally planned beginning point for placement of geomembrane 
liner.  Portions of this area are within University of California, San Francisco 
(UCSF) compound in Parcel E, Hunters Point Shipyard, July 12, 2002. 



 

Appendix A, Draft Landfill Gas TCRA Closeout Report A-4 

 
Photograph A-7.  Black sand within exclusion zone.  
Parcel E, Hunters Point Shipyard, July 15, 2002. 

 
Photograph A-8.  Bay Area Rapid Transit (BART) soil being spread 
over cut areas to provide smooth surface for linear low-density 
polyethylene (LLDPE) liner placement; Parcel E, Hunters Point 
Shipyard, July 15, 2002. 



 

Appendix A, Draft Landfill Gas TCRA Closeout Report A-5 

 
Photograph A-9.  Exclusion zone field screening and sampling. 
Parcel E, Hunters Point Shipyard, July 16, 2002. 

 
Photograph A-10.  Concrete form construction. 
Parcel E, Hunters Point Shipyard, July 16, 2002. 

 
 



 

Appendix A, Draft Landfill Gas TCRA Closeout Report A-6 

 
Photograph A-11.  Slope construction on ramp.  
Parcel E, Hunters Point Shipyard, July 16, 2002. 

 
Photograph A-12.  Completed Navy portion of area ready for LLDPE 
placement.  Parcel E, Hunters Point Shipyard, July 16, 2002. 

 
 



 

Appendix A, Draft Landfill Gas TCRA Closeout Report A-7 

 
Photograph A-13.  Methane gas monitoring after dry ice was placed in 
borehole, during extraction well installation on UCSF compound. 
Parcel E, Hunters Point Shipyard, August 8, 2002. 

 
Photograph A-14.  IR01MW07A before plugging and abandoning 
activities; Parcel E, Hunters Point Shipyard, August 12, 2002. 

 



 

Appendix A, Draft Landfill Gas TCRA Closeout Report A-8 

 
Photograph A-15.  RAD screening of dump trucks with rock backfill in 
foreground.  Parcel E, Hunters Point Shipyard, August 22, 2002. 

 
Photograph A-16.  Trench alignment from station 13+30 to station 
13+76.  Parcel E, Hunters Point Shipyard, August 22, 2002. 

 



 

Appendix A, Draft Landfill Gas TCRA Closeout Report A-9 

 
Photograph A-17.  Rusmar foam application at the end of the day; 
Parcel E, Hunters Point Shipyard, August 22, 2002. 

 
Photograph A-18.  Concrete obstruction removed. 
Parcel E, Hunters Point Shipyard, August 23, 2002. 

 



 

Appendix A, Draft Landfill Gas TCRA Closeout Report A-10 

 
Photograph A-19.  Excavation after obstruction removal.  Parcel E, 
Hunters Point Shipyard, August 23, 2002.  (Note:  additional concrete 
remains within the trench alignment.) 

 
Photograph A-20.  Concurrent trenching and backfilling.  Notice 
reduced size of concrete obstructions, although large enough to 
widen trench from 2- to about 4-foot average along 80-foot section.  
Parcel E, Hunters Point Shipyard, August 26, 2002. 

 



 

Appendix A, Draft Landfill Gas TCRA Closeout Report A-11 

 
Photograph A-21.  Looking at STA 13+00 after concrete removal.  
Notice backfill material on both sides of trench is excavated trench 
soils with pea gravel located along Gundwall® centerline.  
Parcel E, Hunters Point Shipyard, August 26, 2002. 

 
Photograph A-22.  Concurrent trenching 
and backfilling. Parcel E, Hunters Point 
Shipyard, August 27, 2002.   
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Photograph A-23.  Typical type of debris removed, consisting of 
paper, wood, tape, pipes, cloth, and rubber; Parcel E, Hunters 
Point Shipyard, August 27, 2002.  (Note that state of 
decomposition is not advanced.) 

 
Photograph A-24.  “Completed” trench alignment 
looking from station 13+77.  Parcel E, Hunters Point 
Shipyard, August 28, 2002.  (Note:  the trench section 
has temporarily been backfilled with gravel during 
backfill activities to provide stabile sides for the 
backfill excavator to advance.  Pipe installation will 
require removal of some gravel to place pipe at design 
depth.) 
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Photograph A-25.  Reinforced concrete obstruction removed;  
Parcel E, Hunters Point Shipyard, August 28, 2002.   

 
Photograph A-26.  Backfilled trench section.  
Parcel E, Hunters Point Shipyard, August 28, 2002. 
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Photograph A-27.  Daily cover of Rusmar foam on trench excavation.  
Parcel E, Hunters Point Shipyard, August 28, 2002. 

 
Photograph A-28.  Debris pocket at station 9+30; Parcel E, Hunters 
Point Shipyard, August 29, 2002. 
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Photograph A-29.  Monitoring trench for lower explosive limit (LEL) 
and volatile organic compounds (VOC).  Parcel E, Hunters Point 
Shipyard, August 29, 2002. 

 
Photograph A-30.  Spraying trench line and open trench with long-term 
foam at end of day; Parcel E, Hunters Point Shipyard, August 29, 2002. 
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Photograph A-31.  Excavated “fluffed” soil at 
station 8+50.  Parcel E, Hunters Point Shipyard, 
September 3, 2002. 

 
Photograph A-32.  Edge of landfill waste at 
station 8+10.  Parcel E, Hunters Point 
Shipyard, September 3, 2002. 
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Photograph A-33.  Trailer-mounted carbon treatment unit.  Parcel E, 
Hunters Point Shipyard, September 3, 2002.  (Note the enclosed 
blower system.) 

 
Photograph A-34.  Center line of gravel 
backfilled trench with long term foam 
application, looking from station 12+00 
toward station 11+00.  Parcel E, Hunters 
Point Shipyard, September 4, 2002. 
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Photograph A-35.  Representative view of edge of 
Industrial Landfill waste.  Parcel E, Hunters Point 
Shipyard, September 4, 2002. 

 
Photograph A-36.  Preparing gravel backfilled trench for 
polyvinyl chloride (PVC) pipe installation.  Parcel E, Hunters 
Point Shipyard, September 4, 2002. 
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Photograph A-37.  Field-slotted PVC pipe, slots spaced every 
5 inches.  Parcel E, Hunters Point Shipyard, September 4, 2002. 

 
Photograph A-38.  Field-slotted PVC pipe, slot length about 
3 inches and 0.1-inch wide.  Parcel E, Hunters Point Shipyard, 
September 4, 2002. 
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Photograph A-39.  Concrete stockpile cumulated during excavation 
activities.  Parcel E, Hunters Point Shipyard, September 6, 2002. 

 
Photograph A-40.  Backfilling with pea gravel over geotextile-enclosed 
PVC pipe.  Parcel E, Hunters Point Shipyard, September 6, 2002.  
(Note:  wooden stakes are markers for Gundwall® installer.) 
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Photograph A-41.  Completed section of 
trench ready for Gundwall® installation.  
Parcel E, Hunters Point Shipyard, 
September 6, 2002. 

 
Photograph A-42.  Gundwall® panels.  Parcel E, Hunters 
Point Shipyard, September 9, 2002.  
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Photograph A-43.  Driving I-beams.  Parcel E, Hunters Point Shipyard, 
September 9, 2002. 

 
Photograph A-44.  Gundwall® panel installed 
into trench.  Parcel E, Hunters Point 
Shipyard, September 9, 2002. 
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Photograph A-45.  Gundwall® panel installed into test section.  Parcel E,  
Hunters Point Shipyard, September 10, 2002. 

 
Photograph A-46.  Gundwall® panel installed into test section.  Parcel E, 
Hunters Point Shipyard, September 10, 2002. 
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Photograph A-47.  Reversed template because of conflict with UCSF 
fencing.  Parcel E, Hunters Point Shipyard, September 10, 2002. 

 
Photograph A-48.  Installation of Gundwall® 
panel at station 12+86.  Parcel E, Hunters 
Point Shipyard, September 10, 2002. 
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Photograph A-49.  Pretrenched soil in 2-foot-wide trench.  Parcel E, 
Hunters Point Shipyard, September 10, 2002. 

 
Photograph A-50.  Gas monitoring probes 
(GMP) being installed within UCSF compound.  
Parcel E, Hunters Point Shipyard, September 
11, 2002. 
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Photograph A-51.  Installed Gundwall® panels (top of panels will be cut to 
design elevation).  Parcel E, Hunters Point Shipyard, September 11, 2002. 

 
Photograph A-52.  Bentonite plug installed in the panels interlocks.  Parcel E, 
Hunters Point Shipyard, September 11, 2002. 
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Photograph A-53.  Excavated material—that is, concrete and 
deteriorated drums—located near station 2+40.  Parcel E, Hunters 
Point Shipyard, September 12, 2002. 

 
Photograph A-54.  Deteriorated drums remaining to be excavated.  
Parcel E, Hunters Point Shipyard, September 12, 2002. 
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Photograph A-55.  Backfilling operation (with sand) near station 1+65.  
Parcel E, Hunters Point Shipyard, September 13, 2002. 

 
Photograph A-56.  Excavated concrete near station 1+40; Parcel E. 
Hunters Point Shipyard, September 13, 2002. 
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Photograph A-57.  Measuring depth to 
groundwater.  Parcel E, Hunters Point 
Shipyard, September 13, 2002. 

 
Photograph A-58.  Checking Gundwall® elevation near station 8+00. 
Parcel E, Hunters Point Shipyard, September 16, 2002. 
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Photograph A-59.  End of trench at station 0+00 
(partially backfilled).  Parcel E, Hunters Point 
Shipyard, September 16, 2002. 

 
Photograph A-60.  White paint line shows trench alignment ahead 
of Gundwall® installation.  Parcel E, Hunters Point Shipyard, 
September 16, 2002. 



 

Appendix A, Draft Landfill Gas TCRA Closeout Report A-31 

 
Photograph A-61.  Long-term foam installed on stockpiled debris 
before disposal.  Parcel E, Hunters Point Shipyard, September 16, 2002. 

 
Photograph A-62.  Installed Gundwall® showing changes in elevation. 
Parcel E, Hunters Point Shipyard, September 17, 2002. 
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Photograph A-63.  Setting elevations on the 
Gundwall® with the second installation 
team.  Parcel E, Hunters Point Shipyard, 
September 17, 2002. 

 
Photograph A-64.  Measuring the depth of concrete (approximate top 
elevation is 0.5foot); left in place.  Parcel E, Hunters Point Shipyard, 
September 18, 2002. 
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Photograph A-65.  Foam to limit 
emissions in place on trench.  Parcel 
E, Hunters Point Shipyard, 
September 19, 2002. 

 
Photograph A-66.  Preformed 
Gundwall® corner near railroad 
museum.  Parcel E, Hunters Point 
Shipyard, September 19, 2002. 
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Photograph A-67.  Setting elevations of trench for bentonite placement. 
Parcel E, Hunters Point Shipyard, September 23, 2002. 

 
Photograph A-68.  Four-inch PVC collection pipe installed in trench. 
Parcel E, Hunters Point Shipyard, September 23, 2002 
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Photograph A-69.  Feeding Gundwall® panel onto the interlock of the 
previously installed panel; Parcel E, Hunters Point Shipyard,  
September 23, 2002. 

 
Photograph A-70.  Trimming Gundwall® panels.  Parcel E, Hunters 
Point Shipyard, September 25, 2002 
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Photograph A-71.  Section of Gundwall® panels–trimmed and 
ready for bentonite placement.  Parcel E, Hunters Point Shipyard, 
September 25, 2002. 

 
Photograph A-72.  Electrical installation–
one additional receptacle to be added to 
each post.  Parcel E, Hunters Point 
Shipyard, September 25, 2002. 



 

Appendix A, Draft Landfill Gas TCRA Closeout Report A-37 

 
Photograph A-73.  Gundwall® panels separated.  Parcel E, Hunters Point 
Shipyard, September 26, 2002. 

 
Photograph A-74.  Bentonite placement into wooden form within trench. 
Parcel E, Hunters Point Shipyard, September 26, 2002. 
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Photograph A-75.  Completed section before the removal of the wooden form. 
Parcel E, Hunters Point Shipyard, September 26, 2002. 

 
Photograph A-76.  Trench section after wooden form removed with bentonite 
ready for hydration.  Parcel E, Hunters Point Shipyard, September 26, 2002. 
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Photograph A-77.  At station 14+40, looking toward station 14+76, last 
remaining section of Gundwall® installation.  Parcel E, Hunters Point 
Shipyard, September 26, 2002. 

 
Photograph A-78.  Testing treatment system.  Parcel E, Hunters Point 
Shipyard, September 27, 2002. 
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Photograph A-79.  Reinstallation of Gundwall® panels. 
Parcel E, Hunters Point Shipyard, September 27, 2002. 

 
Photograph A-80.  Trench section after 
bentonite was hydrated. Parcel E, Hunters 
Point Shipyard, September 27, 2002. 
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Photograph A-81.  Bentonite placement, with GMP in the foreground. 
Parcel E, Hunters Point Shipyard, September 30, 2002. 

 
Photograph A-82.  Moving wooden form for bentonite placement.  Parcel E, 
Hunters Point Shipyard, September 30, 2002. 
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Photograph A-83.  Wooden form in trench, backfilling with BART soil in outer 
sides.  Parcel E, Hunters Point Shipyard, September 30, 2002. 

 
Photograph A-84.  Preliminary grading in work areas.  Parcel E, Hunters Point 
Shipyard, September 30, 2002. 
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Photograph A-85.  Continuation of section where UCSF fencing was 
removed.  Parcel E, Hunters Point Shipyard, October 1, 2002 (from Daily 
Engineer’s report). 

 
Photograph A-86.  Last trench section where Gundwall® panels had to 
be reinstalled.  Parcel E, Hunters Point Shipyard, October 1, 2002 (from 
Daily Engineer’s report). 
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Photograph A-87.  Grading activities – filling area with excavated 
soil.  Parcel E, Hunters Point Shipyard, October 2, 2002 (from Daily 
Engineer’s report). 

 
Photograph A-88.  Final section Gundwall® installation near 
station 14+40.  Parcel E, Hunters Point Shipyard, October 2, 2002 
(from Daily Engineer’s report). 
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Photograph A-89.  Setting up extraction unit at EX-1.  
Parcel E, Hunters Point Shipyard, October 3 and 4, 
2002 (from Daily Engineer’s report). 

 
Photograph A-90.  New fence posts installed at east end of trench. 
Parcel E, Hunters Point Shipyard, October 7, 2002 (from Daily 
Engineer’s report). 
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Photograph A-91.  BART soil used in grading.  Parcel E, Hunters Point 
Shipyard, October 7, 2002 (from Daily Engineer’s report). 

 
Photograph A-92.  Grading site.  Parcel E, Hunters Point Shipyard, 
October 7, 2002 (from Daily Engineer’s report). 
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Photograph A-93.  Covering truckload (Class II soil disposal) departing 
from site.  Parcel E, Hunters Point Shipyard, October 8, 2002 (from Daily 
Engineer’s report). 

 
Photograph A-94.  Flow control valve on extraction well EX-2.  Parcel E, 
Hunters Point Shipyard, October 9, 2002 (from Daily Engineer’s report). 
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Photograph A-95.  Extraction at well EX-2.  Parcel E, Hunters Point 
Shipyard, October 9, 2002 (from Daily Engineer’s report). 

 
Photograph A-96.  Continue installing fence along UCSF compound.  
Top rail will replace tension wire at top of fence.  Parcel E, Hunters Point 
Shipyard, October 11, 2002 (from Daily Engineer’s report). 
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Photograph A-97.  Grading along UCSF fence line.  Parcel E, Hunters 
Point Shipyard, October 11, 2002 (from Daily Engineer’s report). 

 
Photograph A-98.  Constructing V-ditch.  Parcel E, Hunters Point 
Shipyard, October 14, 2002 (from Daily Engineer’s report). 
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Photograph A-99.  Construction of gravel road.  Parcel E, Hunters Point 
Shipyard, October 15, 2002 (from Daily Engineer’s report). 

 
Photograph A-100.  Construction of gravel road.  Parcel E, Hunters Point 
Shipyard, October 15, 2002 (from Daily Engineer’s report). 
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Photograph A-101.  Passive vent at station 8+50 (piping and vertical 
riser).  Parcel E, Hunters Point Shipyard, October 15, 2002 (from Daily 
Engineer’s report). 

 
Photograph A-102.  Passive vent at station 5+00 (lateral over drainage 
ditch).  Parcel E, Hunters Point Shipyard, October 15, 2002 (from Daily 
Engineer’s report). 
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Photograph A-103.  Drainage ditch moved slightly north of original 
location to avoid GMP06A.  Passive vent at station 5+00 near GMP. 
Parcel E, Hunters Point Shipyard, October 16, 2002 (from Daily 
Engineer’s report). 

 
Photograph A-104.  Plug for riser at passive vent.  Parcel E, Hunters 
Point Shipyard, October 16, 2002 (from Daily Engineer’s report). 
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Photograph A-105.  Repairing road along fence in UCSF compound.  
Parcel E, Hunters Point Shipyard, October 16, 2002 (from Daily 
Engineer’s report). 

 
Photograph A-106.  East end of new gravel road.  Parcel E, Hunters Point 
Shipyard, October 16, 2002 (from Daily Engineer’s report). 
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APPENDIX B 
AS-BUILT DRAWINGS 

The following drawings represent the as-built construction details for the landfill gas time-
critical removal action at Installation Restoration Site 01/21 of Hunters Point Shipyard in San 
Francisco, California.  This set of drawings reflect the design drawings issued with the “Time-
Critical Landfill Gas Removal Action, Project Work Plan” prepared by Innovative Technical 
Solutions, Inc., except for design pages C-1 through C-3, Demolition and Grading Plan, which 
have been replaced with as-built drawing C-1 “As-Built Cut-Off Wall and Seam Locations.”  
The page numbering system utilized in both sets of drawings is a standard industry practice 
relating the alpha-numeric letter to the engineering discipline and a sequencing number; for 
example C-1 is civil page one, G-1 is general page 2, and C-101 is civil details page one. 
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LIST OF EXTRACTION WELL AND GAS MONITORING PROBE BORING AND 
WELL CONSTRUCTION LOGS 

EX-1 GMP07 
EX-2 GMP07A 
EX-3 GMP08 
EX-4 GMP08A 
EX-5 GMP09 
EX-6 GMP10 
EX-7 GMP11 
EX-8 GMP11A 
EX-9 GMP12 
EX-10 GMP13 
GMP01 GMP14 
GMP01A GMP15 
GMP02 GMP16 
GMP02A GMP17 
GMP03 GMP18 
GMP03A GMP19 
GMP04 GMP20 
GMP04A GMP21 
GMP05 GMP22 
GMP05A GMP23 
GMP05B GMP24 
GMP06 GMP25 
GMP06A GMP26 
GMP06B  

 
 
 











































GMP01

5.50

HSA

DO 003
GMP WELLS

04/15/02
14.00

0.75

PARCEL E LANDFILL

04/15/02

REBECCA LESHER
TETRA TECH

GREGG
18.23

NA

CL 

SC

Ground Surface
                                                                           
SANDY CLAY:  dark gray (10YR 4/1); 70% lean clay; 30% sand, increasing to
well graded; decrease in moisture content

                                                                           
Well-graded CLAYEY SAND:  dark bluish gray (5B 4/1); increase in moisture
content; occasional gravel

Total depth of boring = 14 feet

NOTE: LITHOLOGY WAS 
LOGGED FROM BORING SG01. 

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP01 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  04/15/02   TIME:    
WELL INSTALLATION BEGAN: 
DATE:  04/15/02   TIME:  10:30  
WELL INSTALLATION FINISHED: 
DATE:  04/15/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:  
MFG. BY:  
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
VOLUME CALCULATED:  
AMOUNT USED:  160 LBS.

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:  12 GALLONS
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
VOLUME CALCULATED:   
AMOUNT USED:  25 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
VOLUME CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13.5 FEET  
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3 
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5 
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14 



GMP01A

5.50

HSA

DO 003
GMP WELLS

09/12/02
14.00

0.75

PARCEL E LANDFILL

09/12/02

REBECCA LESHER
TETRA TECH

GREGG
18.80

NA

 CL

 SC 

Ground Surface
                                                                           
SANDY CLAY:  dark gray (10YR 4/1); 70% lean clay; 30% sand, increasing 
to well graded; decrease in moisture

                                                                           
Well-graded CLAYEY SAND:  dark bluish gray (5B 4/1); increase in moisture 
content; occasional gravel

Total depth of boring = 14 feet

NOTE: GMP01A IS A 
REPLACEMENT FOR GMP01. 
LITHOLOGY IS FROM BORING  
SG01.

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 

6 

5 

13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP01A 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  09/12/02   TIME:  13:50  
WELL INSTALLATION BEGAN: 
DATE:  09/12/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  09/12/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:  
MFG. BY:  
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:  . 

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
VOLUME CALCULATED:   
AMOUNT USED:  50 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:   

FILTER PACK 
VOLUME CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13.5 FEET  
 



GMP02

5.50

HSA

DO 003
GMP WELLS

04/15/02
14.00

0.75

PARCEL E LANDFILL

04/15/02

REBECCA LESHER
TETRA TECH

GREGG
17.91

NA

 cl 
Ground Surface
                                                                           
SANDY CLAY with organic matter (grass):  dark grayish brown (10YR 4/2)
                                                                           
SANDY CLAY with gravel: very dark gray (10YR 3/1); 20% gravel (up to 1-inch
diameter)

                                                                           
SANDY CLAY with gravel:  dark greenish gray (5BG4/1); 20% gravel; 10% sand
- 20% well graded

Total depth of boring = 14 feet

NOTE: LITHOLOGY WAS 
LOGGED FROM BORING SG02. 

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

3 

6 

5 

13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP02 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  04/15/02   TIME:    
WELL INSTALLATION BEGAN: 
DATE:  04/15/02   TIME:  11:25  
WELL INSTALLATION FINISHED: 
DATE:  04/15/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:  160 LBS.

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:  12 GALLONS
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
VOLUME CALCULATED:   
AMOUNT USED:  25 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
VOLUME CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13 FEET  
 



GMP02A

5.50

HSA

DO 003
GMP WELLS

09/12/02
14.00

0.75

PARCEL E LANDFILL

09/12/02

REBECCA LESHER
TETRA TECH

GREGG
18.60

NA

CL 

SW

Ground Surface
                                                                           
SANDY CLAY with organic matter (grass):  dark grayish brown (10YR 4/2)
                                                                           
SANDY CLAY with gravel:  very dark gray (10YR 3/1); 20% gravel (up to 1-inch 
diameter)

                                                                           
SANDY CLAY with gravel:  dark greenish gray (5BG 4/1); 20% gravel; 10% sand 
- 20% well graded

                                                                           
Well-graded SAND with gravel and clay:  brown (10YR 4/2); saturated at 13 feet;
10% gravel; 10% clay

Total depth of boring = 14 feet

NOTE: GMP02A IS A 
REPLACEMENT FOR GMP02.  
LITHOLOGY IS FROM SG02 
BORING.

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 

6 

5 

13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP02A 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  09/12/02   TIME:  15:20  
WELL INSTALLATION BEGAN: 
DATE:  09/12/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  09/12/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
VOLUME CALCULATED:   
AMOUNT USED:  50 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13 FEET  
 



GMP03

5.50

HSA

DO 003
GMP WELLS

04/15/02
14.00

0.75

PARCEL E LANDFILL

04/15/02

REBECCA LESHER
TETRA TECH

GREGG
18.43

NA

CL 

 SC 

Ground Surface
                                                                           
SANDY CLAY with organic matter (grass):  dark grayish brown(10YR 4/2) 
                                                                           
SANDY CLAY with gravel: dark gray (10YR 4/1); 10% gravel (up to 1-inch diameter)
                                                                           
CLAYEY SAND with gravel:  dark bluish gray (5B 4/1); 30% clay; 25% gravel

Total depth of boring = 14 feet

NOTE: LITHOLOGY WAS 
LOGGED FROM BORING SG03. 

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 
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13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP03 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  04/15/02   TIME:    
WELL INSTALLATION BEGAN: 
DATE:  04/15/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  04/15/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:  12 GALLONS
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
VOLUME CALCULATED:   
AMOUNT USED:  25 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13.5 FEET  
 



GMP03A

5.50

HSA

DO 003
GMP WELLS

09/12/02
14.00

0.75

PARCEL E LANDFILL

09/12/02

REBECCA LESHER
TETRA TECH

GREGG
17.50

NA

 CL

 SC 

Ground Surface
                                                                           
SANDY CLAY with organic matter (grass):  dark grayish brown (10YR 4/2) 
                                                                           
SANDY with gravel: dark gray (10YR 4/1); 10% gravel (up to 1-inch diameter)
                                                                           
CLAYEY SAND with gravel:  dark bluish gray (5B 4/1); 30% clay; 25% gravel

Total depth of boring = 14 feet

NOTE: GMP03A IS A 
REPLACEMENT FOR GMP03.  
LITHOLOGY WAS LOGGED 
FROM BORING SG03.

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 
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5 

13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP03A 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  09/12/02   TIME:    
WELL INSTALLATION BEGAN: 
DATE:  09/12/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  09/12/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
VOLUME CALCULATED:   
AMOUNT USED:  25 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13.5 FEET  
 



GMP04

5.50

HSA

DO 003
GMP WELLS

04/15/02
14.00

0.75

PARCEL E LANDFILL

04/15/02

REBECCA LESHER
TETRA TECH

GREGG
16.51

NA

CL 

SC

 CL

Ground Surface
                                                                           
CLAY with sand: dusky red (2.5YR 4/2); fine-grained sand
                                                                           
SANDY CLAY with gravel:  dark gray (7.5YR 4/1); fine- to medium-grained sand

                                                                           
CLAY with sand: brown (7.5YR 4/4); slightly moist; fine- to medium-grained sand

                                                                           
SANDY CLAY with gravel:  dark gray (7.5YR 4/1); slightly moist;  30 to 40% fine- to
medium-grained sand

                                                                           
Increase in sand content to a CLAYEY SAND:  greenish gray (5G/5/i); slightly moist, 
increasing to moist          

                                                                           
CLAY with sand:  very dark grayish brown (10YR 3/2); moist; 10% fine-grained sand 

Total depth of boring = 14 feet

NOTE: LITHOLOGY WAS 
LOGGED FROM BORING SG04. 

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 
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13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP04 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  04/15/02   TIME:    
WELL INSTALLATION BEGAN: 
DATE:  04/15/02   TIME:  13:45  
WELL INSTALLATION FINISHED: 
DATE:  04/15/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:  160 LBS.

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
VOLUME CALCULATED:   
AMOUNT USED:  25 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13 FEET  
 



GMP04A

5.50

HSA

DO 003
GMP WELLS

09/12/02
14.00

0.75

PARCEL E LANDFILL

09/12/02

REBECCA LESHER
TETRA TECH

GREGG
16.60

NA

CL 

 SC 

 CL 

Ground Surface
                                                                           
CLAY with sand:  dusky red (2.5YR 4/2); fine-grained sand
                                                                           
SANDY CLAY with gravel:  dark gray (7.5YR 4/1); fine- to medium-grained sand 

                                                                           
CLAY with sand:  brown (7.5YR 4/4); slightly moist; fine- to medium-grained sand

                                                                           
SANDY CLAY with gravel:  dark gray (7.5YR 4/1); slightly moist; 30 to 40% fine- to 
medium-grained sand

                                                                           
Increase in sand content to CLAYEY SAND:  greenish gray (5G/5/i); slightly moist, 
increasing to moist

                                                                           
CLAY with sand:  very dark grayish brown (10YR 3/2); moist; 10% fine-grained sand 

Total depth of boring = 14 feet

NOTE: GMP04A IS A 
REPLACEMENT FOR GMP04.  
LITHOLOGY IS FROM BORING
SG04.

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):

Page 1 of 1

Tetra Tech EM Inc.
D

E
P

TH
 (F

E
E

T)

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

D
R

IV
E

 IN
TE

R
V

A
L

R
E

C
O

V
E

R
Y

 (I
N

)

S
A

M
P

LE
 ID

O
V

M
 (P

P
M

)

W
A

TE
R

 L
E

V
E

L

G
R

A
P

H
IC

 L
O

G

A
S

TM
 S

O
IL

 T
Y

P
E

DESCRIPTION COMMENTS



  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 

6 

5 

13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP04A 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  09/12/02   TIME:  10:35  
WELL INSTALLATION BEGAN: 
DATE:  09/12/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  09/12/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
VOLUME CALCULATED:   
AMOUNT USED:  1 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13 FEET  
 



GMP05

5.50

HSA

DO 003
GMP WELLS

04/15/02
14.00

0.75

PARCEL E LANDFILL

04/15/02

REBECCA LESHER
TETRA TECH EMI

GREGG
14.51

NA

SC 

 CL

Ground Surface
                                                                           
Well-graded CLAYEY SAND:  dark gray (10YR 4/1); moist
                                                                           
SANDY CLAY:  very dark grayish brown (2.5Y 3/2); slightly moist; more fine- to 
medium-grained sand, subangular to subrounded

                                                                           
SANDY CLAY:  dark gray (5Y 4/1); with occasional gravel

                                                                           
Boring not logged from 12 to 14 feet
Total depth of boring = 14 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

3 

6 

5 

12.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP05 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  04/15/02   TIME:  14:25  
WELL INSTALLATION BEGAN: 
DATE:  04/15/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  04/15/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  6.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:  160 LBS.

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:  12 GALLONS
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
VOLUME CALCULATED:   
AMOUNT USED:  25 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13 FEET  
 



GMP05A

5.50

HSA

DO 003
GMP WELLS

09/12/02
13.00

0.75

PARCEL E LANDFILL

09/12/02

REBECCA LESHER
TETRA TECH

GREGG NA

SC 

CL

Ground Surface
                                                                           
Well-graded CLAYEY SAND:  dark gray (10YR 4/1); moist
                                                                           
SANDY CLAY:  very dark grayish brown (2.5Y 3/2); slightly moist; more fine- to
medium-grained sand; subangular to subrounded

                                                                           
SANDY CLAY:  dark gray (5Y 4/1); with occasional gravel

                                                                           
Boring not logged from 12 to 13 feet
Total depth of boring = 13 feet

NOTE: GMP05A IS A 
REPLACEMENT WELL FOR 
GMP05.  LITHOLOGY IS FROM 
BORING SG05A.

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 

6 

5 

12.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP05A 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  09/12/02   TIME:  11:18  
WELL INSTALLATION BEGAN: 
DATE:  09/12/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  09/12/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  13 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.16 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  6.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:  N/A 
AMOUNT USED:  75 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/12  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13 FEET  
 



GMP05B

5.50

HSA

DO 003
GMP WELLS

11/25/02
14.00PARCEL E LANDFILL

11/25/02

KATHY VENDENHEUVEL
TETRA TECH

GREGG
15.40

NA

SC 

 CL

Ground Surface
                                                                           
Well-graded CLAYEY SAND:  dark gray (10YR 4/1); moist
                                                                           
SANDY CLAY:  very dark grayish brown (2.5Y 3/2); slightly moist; more fine- to 
medium-grained sand; subangular to subrounded

                                                                           
SANDY CLAY:  dark gray (5Y 4/1); with occasional gravel

                                                                           
Boring not logged from 12 to14 feet

Total depth of boring = 14 feet

NOTE: GMP05B IS A 
REPLACEMENT FOR GMP05A.  
LITHOLOGY IS FROM BORING
SG05A.

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):

Page 1 of 1

Tetra Tech EM Inc.
D

E
P

TH
 (F

E
E

T)

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

D
R

IV
E

 IN
TE

R
V

A
L

R
E

C
O

V
E

R
Y

 (I
N

)

S
A

M
P

LE
 ID

O
V

M
 (P

P
M

)

W
A

TE
R

 L
E

V
E

L

G
R

A
P

H
IC

 L
O

G

A
S

TM
 S

O
IL

 T
Y

P
E

DESCRIPTION COMMENTS



  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

3 

6 

5 

12.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP05B 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  04/15/02   TIME:  14:25  
WELL INSTALLATION BEGAN: 
DATE:  04/15/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  04/15/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  6.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:  160 LBS.

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:  12 GALLONS
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  25 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  250 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13 FEET  
 



GMP06

5.50

HSA

DO 003
GMP WELLS

04/15/02
14.00

0.75

PARCEL E LANDFILL

04/15/02

REBECCA LESHER
TETRA TECH

GREGG
17.03

NA

 SC

 CL 

 SC 

Ground Surface
                                                                           
CLAYEY SAND:  very dark grayish brown (2.5Y 3/2); slightly moist; fine- to medium- 
grained sand; subangular to subrounded

                                                                           
LEAN CLAY:  reddish brown (3.5Y 4/4); 5 to 10% fine-grained sand; color changes
tovery dark grayish brown (2.5Y 3/2); increase in sand content                   

                                                                           
Decreasing sand content to about 20%

                                                                           
CLAYEY SAND with gravel:  very dark gray (N3/); slightly moist; gravel and sand are 
serpentinite in content; sand is well graded; gravel up to 1-inch diameter; no staining

Total depth of boring = 14 feet

NOTE: LITHOLOGY WAS 
LOGGED FROM BORING SG06. 

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 
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13 

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP06 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  04/15/02   TIME:  15:00  
WELL INSTALLATION BEGAN: 
DATE:  04/15/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  04/15/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  25 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  12 FEET  
 



GMP06A

5.50

HSA

DO 003
GMP WELLS

04/15/02
14.00

0.75

PARCEL E LANDFILL

04/15/02

REBECCA LESHER
TETRA TECH

GREGG NA

SC 

 CL 

 SC 

Ground Surface
                                                                           
CLAYEY SAND:  very dark grayish brown (2.5Y 3/2); slightly moist; fine- to medium- 
grained sand; subangular to subrounded

                                                                           
LEAN CLAY:  reddish brown (3.5Y 4/4); 5 to 10% fine-grained sand;
color changes to very dark grayish brown (2.5Y 2/3); increase in sand content

Decreasing sand content to about 20%

                                                                           
CLAYEY SAND with gravel:  very dark grey; slightly moist; gravel and sand are 
serpentinite in content; sand is well graded; gravel up to 1-inch diameter

Total depth of boring = 14 feet

NOTE: GMP06A IS A 
REPLACEMENT FOR GMP06. 
LITHOLOGY IS FROM BORING
SG06.

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 

6 

5 

13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP06A 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  09/12/02   TIME:    
WELL INSTALLATION BEGAN: 
DATE:  09/12/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  09/12/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  50 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  12 FEET  
 



GMP06B

5.50

HSA

DO 003
GMP WELLS

11/25/02
14.00

0.75

PARCEL E LANDFILL

11/25/02

REBECCA LESHER
TETRA TECH

GREGG
15.10

NA

 SC 

 CL

 SC

Ground Surface
                                                                           
CLAYEY SAND:  very dark grayish brown (2.5Y 3/2); slightly moist; more fine- to 
medium-grained sand; subangular to subrounded

                                                                           
LEAN CLAY:  reddish brown (3.5Y 3/2); 5 to 10% fine-grained sand; color changes 
to very dark grayish brown (2.5Y 3/2); increase in sand content

Decreasing sand content to about 20%

                                                                           
CLAYEY SAND with gravel:  very dark gray (N3/); slightly moist; gravel and sand 
are serpentinite in content; sand is well graded; gravel up to 1-inch diameter; no
staining

Total depth of boring = 14 feet

NOTE: GMP06B IS A 
REPLACEMENT FOR GMP06A.  
LITHOLOGY IS FROM BORING 
SG06.

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

3 

6 

5 

13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP06B 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  11/25/02   TIME:    
WELL INSTALLATION BEGAN: 
DATE:  11/25/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  11/25/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:   

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  150 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  12 FEET  
 



GMP07

5.50

HSA

DO 003
GMP WELLS

04/15/02
14.00

0.75

PARCEL E LANDFILL

04/15/02

REBECCA LESHER
TETRA TECH

GREGG
16.90

NA

  

 CL

 GR 
 CL 

Ground Surface
Asphalt and concrete

Black staining at 1.5 to 2.0 feet 
CLAY with gravel: 1.5-foot lens of clay contains more gravel; approximately 
10% fine-grained gravel; slightly moist; no staining

SANDY CLAY:  reddish brown (5YR 4/4); slightly moist; approximately 20% fine- to
medium-grained sand; occasional fine gravel; 2-inch lens of fine-grained sand 
(light gray) at 4.25 feet

Increasing gravel content at 9.5 to 10.5; lens of gravel (serpentinite)
SANDY CLAY:  very dark (N3/); slightly moist; 70% clay; 30% fine-grained sand; no 
staining; occasional gravelly layer (about 1 to 2 inches thick); soils saturated at 
about 11 feet

Total depth of boring = 14 feet

NOTE: LITHOLOGY WAS 
LOGGED FROM BORING SG07. 

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

3 
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13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP07 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  04/15/02   TIME:  15:00  
WELL INSTALLATION BEGAN: 
DATE:  04/15/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  04/15/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:   

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:   

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:    

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13 FEET  
 



GMP07A

5.50

HSA

DO 003
GMP WELLS

09/12/02
14.00

0.75

PARCEL E LANDFILL

09/12/02

REBECCA LESHER
TETRA TECH

GREGG
15.20

NA

CL 
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 CL 

Ground Surface
                                                                           
CLAY:  black staining from 1.5 to 2 feet; reddish brown (5YR 4/4); slightly moist; 
about 20% fine- to medium-grained sand; occasional fine gravel; 2-inch lens of
fine-grained  sand (light gray) at 4.25 feet

                                                                           
CLAY with gravel:  slightly moist; clay lens from 5.5 to 7 feet containing  about
10% fine-grained gravel

                                                                           
CLAYwith gravel:  very slightly moist; no staining

                                                                           
GRAVEL: Increasing gravel content 
At 9.5 to 10.5 feet: gravel lens serpentinite)
                                                                           
SANDY CLAY:  very dark gray (N3/); slightly moist; 70% clay; 30% fine-grained;
sand; no staining; occasional gravelly layer (about 1 to 2 inches thick); saturated at 
about 11 feet

Total depth of boring = 14 feet

NOTE: GMP07A IS A 
REPLACEMENT FOR GMP07.  
LITHOLOGY IS FROM BORING
SG07.

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 

6 

5 

13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP07A 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  09/12/02   TIME:  13:10  
WELL INSTALLATION BEGAN: 
DATE:  09/12/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  09/12/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  50 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  14 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13 FEET  
 



GMP08

5.50

HSA

DO 003
GMP WELLS

04/16/02
13.00

0.75
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04/16/02

REBECCA LESHER
TETRA TECH

GREGG
16.68
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 CL
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Ground Surface
                                                                           
SANDY CLAY:  dark yellowish brown (10YR 3/4); 60% lean clay; 40% fine sand

                                                                           
Poorly graded SAND: coarse-grained, subangular to subrounded
                                                                           
LEAN CLAY with sand:  dark yellowish brown (10YR 4/4); slightly moist; about 10% 
fine-grained sand; no staining                        

                                                                           
LEAN CLAY:  dark reddish brown (5YR 3/4); 2-inch lens of blackish soil at 4.75 feet

                                                                           
CLAYEY SAND:  greenish gray (5GY 5/1); slightly moist; about 30% lean clay;
serpentinite in content

                                                                           
LEAN CLAY:  dark reddish brown (5YR 3/4) slightly moist.
                                                                           
Poorly graded SAND:  light gray (10YR 4/2); 100% fine-grained sand; some 
fines
                                                                           
Lens of slightly sandier material: (20% fine sand) then lean clay from 11 to 16 feet; 
soils saturated at 13.5 feet
                                              

Total depth of boring = 13 feet

NOTE: LITHOLOGY WAS 
LOGGED FROM SG08 BORING.

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 
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12.5

13 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP08 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  04/16/02   TIME:  08:00  
WELL INSTALLATION BEGAN: 
DATE:  04/16/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  04/16/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  13 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  6.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  25 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  13 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  12.5 FEET  
 



GMP08A

5.50

HSA

DO 003
GMP WELLS

09/12/02
12.00

0.75

PARCEL E LANDFILL

09/12/02

REBECCA LESHER
TETRA TECH

GREGG
13.10

NA

 14 

 24 

 CL

 SC 
 CL 

Ground Surface
                                                                           
SANDY CLAY:  very dark brown (10YR 3/1); very slightly moist; 30% sand; 
occasional gravel

                                                                           
CLAYEY SAND:  greenish gray (5G 5/1); fine- to medium-grained
                                                                           
SANDY CLAY:  greenish gray (5BG 4/1); occasional gravel
                                                                           
Poor recovery from 8 to 12 feet due to cobble/boulder 

Total depth of boring = 12 feet

NOTE: GMP08A IS A 
REPLACEMENT FOR GMP08.   
LITHOLOGY IS FROM BORING

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

1 

4.5 

4 

9.5 

13 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP08A 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  09/12/02   TIME:  08:00  
WELL INSTALLATION BEGAN: 
DATE:  09/12/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  09/12/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  12 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:   

 PELLETS, SIZE:   
 CHIPS, SIZE:  0.75 INCHES, MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  4 FEET BGS  OD:  12 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  10 FEET  
 



GMP09

5.50

HSA

DO 003
GMP WELLS

04/16/02
10.00

0.75

PARCEL E LANDFILL

04/16/02

REBECCA LESHER
TETRA TECH

GREGG
10.46

NA

 CL

 SP 
 CL 

Ground Surface
                                                                           
LEAN CLAY with sand:  dark yellowish brown (10YR 3/4); slightly moist; about 10% 
fine-grained sand; slightly moist

                                                                           
SANDY CLAY:  dark grayish brown (2.5Y 4/2); slightly moist; about 20% fine- to
coarse-grained sand; occasional gravel   

                                                                           
Poorly graded SAND:  olive (5Y 4/3); fine-grained
                                                                           
LEAN CLAY:  dark yellowish brown (10YR 3/4); very little to no sand
                                                                           
SANDY CLAY:  slightly moist; increasing clay content with depth

Total depth of boring = 10 feet

NOTE: LITHOLOGY WAS 
LOGGED FROM BORING SG09. 

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

3 
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10 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP08A 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  04/16/02   TIME:  08:30  
WELL INSTALLATION BEGAN: 
DATE:  04/16/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  04/16/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  10 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  3.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  25 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  175 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  10 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  9 FEET   
 



GMP10

5.50

HSA

DO 003
GMP WELLS

04/15/02
 7.00

0.75

PARCEL E LANDFILL

04/15/02

KATHY VANDENHEUVEL
TETRA TECH

GREGG
11.83

NA

 SW
 SC 

 SW 

 CL 

Ground Surface
                                                                           
Well-graded SAND:  dark grayish brown (10 YR 4/2) 
                                                                           
CLAYEY SAND with gravel:  very dark gray (10YR 3/1); slightly moist

                                                                           
Well-graded SAND with clay and gravel:  reddish brown (5YR4/3); 100% clay; 40% 
gravel (up to 1-inch diameter)
                                                                           
SANDY LEAN CLAY with gravel:  brown (10YR 4/3); color changes to very dark 
gray (10YR 3/1) 

Total depth of boring = 7 feet

NOTE: LITHOLOGY WAS 
LOGGED FROM BORING SG23. 

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 

4 

3 

6.5 

7 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP09 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  04/15/02   TIME:  09:00  
WELL INSTALLATION BEGAN: 
DATE:  04/15/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  04/15/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  7 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  2.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  25 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  2.5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  175 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  3 FEET BGS  OD:  7 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  6.5 FEET  
 



GMP11

5.50

HSA

DO 003
GMP WELLS

04/15/02
 6.00

0.75

PARCEL E LANDFILL

04/15/02

REBECCA LESHER
TETRA TECH

GREGG
14.94

NA

 CL
Ground Surface
                                                                           
LEAN CLAY with sand:  very dark grayish brown (10YR 3/2); moist; 10% sand; sand 
lens at 3.5 feet for 2 inches in depth

                                                                           

Soil saturated at 4 feet

                                                                           

Refusal at 6 feet; concrete chunks in sampler shoe

Total depth of boring = 6 feet

NOTE: LITHOLOGY WAS 
LOGGED FROM BORING SG24.

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 
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5.5 

6 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP11 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  04/15/02   TIME:  09:36  
WELL INSTALLATION BEGAN: 
DATE:  04/15/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  04/15/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  6 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  1.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  10 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  175 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  3 FEET BGS  OD:  6 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  5 FEET   



GMP11A

5.50

HSA

DO 003
GMP WELLS

11/25/02
 6.00

0.75

PARCEL E LANDFILL

11/25/02

KATHY VENDENHEUVAL
TTEMI

GREGG
16.30

NA

CL
Ground Surface
                                                                           
LEAN CLAY with sand:  very dark grayish brown (10YR 3/2); moist; 10% sand; 
sand lens at 3.5 feet for 2 inches in depth

                                                                           
Soil saturated at 4 feet

                                                                           
Groundater not encountered; refusal at 6 feet; concrete chunks in sampler shoe

Total depth of boring = 6 feet

NOTE: GMP01A IS A 
REPLACEMENT FOR GMP11. 
LITHOLOGY IS FROM BORING 
SG24.

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 
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MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP11A 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  11/25/02   TIME:    
WELL INSTALLATION BEGAN: 
DATE:  11/25/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  11/25/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  6 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  1.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  10 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:   

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  75 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  3 FEET BGS  OD:  6 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  5 FEET   



GMP12

5.50

HSA

DO 003
GMP WELLS

04/15/02
13.50

0.75

PARCEL E LANDFILL

04/15/02

REBECCA LESHER
TETRA TECH

GREGG
17.32

NA

 CL
Ground Surface
                                                                           
Well-graded SANDY CLAY:  dark gray; slightly moist, increasing in moisture content;
30% sand

                                                                           
Interbedded green and brown sand lenses from 8 to 12 feet

Total depth of boring = 13.5 feet

NOTE:  LITHOLOGY WAS 
LOGGED FROM BORING SG25. 

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 

5 

4 

13 

13.5

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP12 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  04/15/02   TIME:  10:00  
WELL INSTALLATION BEGAN: 
DATE:  04/15/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  04/15/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  13.5 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  8 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:  160 LBS.

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  25 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  4 FEET BGS  OD:  13.5 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13 FEET  



GMP13

5.50

HSA

DO 003
GMP WELLS

05/31/02
19.50

0.75

PARCEL E LANDFILL

05/31/02

REBECCA LESHER
TETRA TECH

GREGG
22.60

NA
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 9 

 9 

 9 

 9 
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 18 
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 18 

 18 

 18 

 18 
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Ground Surface
                                                                           
3-Inch asphalt and road base
                                                                           
FILL: poorly graded sand with clay and gravel
                                                                           
CLAY and gravel: brown; moist; medium- to fine-grained sand; about 10% fine 
sand, with 60% medium-grained gravel
                                                                           
CLAY and gravel: gravels are serpentine and chert in content

                                                                           
CLAYEY SAND:  yellowish brown; moist; 70% fine-grained sand; 30% clay

                                                                           
LEAN CLAY:  yellowish brown; 90% lean clay 10% sand; occasional gravel

                                                                           
Serpentinite bedrock:  slightly weathered, very hard

Total depth of boring = 19.5 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 

5 

5 

12 

13 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP13 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  05/31/02   TIME:  08:00  
WELL INSTALLATION BEGAN: 
DATE:  05/31/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  05/31/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  6 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  6 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:  60 LBS.

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:   

 PELLETS, SIZE:   
 CHIPS, SIZE:  0.75 INCHES, MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  150 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5 FEET BGS  OD:  13.0 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  12 FEET  

19.5 



GMP14

5.50

HSA

DO 003
GMP WELLS

05/31/02
10.50

0.75

PARCEL E LANDFILL

05/31/02

REBECCA LESHER
TETRA TECH 

GREGG
21.70

NA
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Ground Surface
                                                                           
3-Inch asphalt and road base
                                                                           
SANDY CLAY with gravel: dark brown; 65% clay; 30% fine-grained sand; 5% gravel

                                                                           
CLAYEY SAND with gravel:  dark brown to black; slightly moist; 60% medium- to 
firm sand; 30% lean clay; 60% serpentine gravels, with grain from serpentine

Total depth of boring = 10.5 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 
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10 

10.5

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP14 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  05/31/02   TIME:  09:12  
WELL INSTALLATION BEGAN: 
DATE:  05/31/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  05/31/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  10.5 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  4 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  50 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  50 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5.5 FEET BGS  OD:  10.5 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  9 FEET  
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GMP WELLS
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Ground Surface
                                                                           
0-3-Inch asphalt and road base
                                                                           
FILL, poorly graded SAND with clay and gravel:  dark brown;  70% medium- to fine-
grained sand; 20% clay; 10% gravel

                                                                           
Poor recovery due to gravel lens at 8 to 10 feet; subrounded to subangular; gravel is 
medium- to fine-grained.
                                                                           
Soil saturated
                                                                           
BEDROCK: serpentine and chert, very hard
                                                                           

Total depth of boring = 12.5 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 
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12 

12.5

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP15 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  05/31/02   TIME:  09:46  
WELL INSTALLATION BEGAN: 
DATE:  05/31/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  05/31/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  12.5 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  6 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  75 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:   

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  75 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5.0 FEET BGS  OD:  12.5 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  10.5 FEET  



GMP16

5.50

HSA

DO 003
GMP WELLS

05/31/02
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Ground Surface
                                                                           
0 to 3 inches asphalt and road base
                                                                           
SANDY CLAY: dark brown; slightly moist; 80% clay; 20% fine-grained sand

                                                                           
BEDROCK: serpenite and greenstone

Total depth of boring = 10.5 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 
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10 

10.5

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP16 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  05/31/02   TIME:  10:26  
WELL INSTALLATION BEGAN: 
DATE:  05/31/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  05/31/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  10.5 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  50 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:   

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  100 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  4.0 FEET BGS  OD:  10.5 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  10 FEET  



GMP17

5.50

HSA

DO 003
GMP WELLS

05/31/02
10.50

0.75

PARCEL E LANDFILL
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Ground Surface
                                                                           
3-Inch asphalt and road base
                                                                           
CLAYEY SAND: brown; moist; 70% medium- to fine-grained sand; 30% lean clay

                                                                           
SERPENTINE BEDROCK: serpenite and greenstone; slightly moist
                                                                           
Iron oxide staining in bedrock at 8 feet

                                                                           
Increasing moisture content at 9 feet
                                                                           

Total depth of boring = 10.5 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 
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10 
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MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP17 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  05/31/02   TIME:  11:15  
WELL INSTALLATION BEGAN: 
DATE:  05/31/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  05/31/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  10.5 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  4 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:  50 LBS.

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  50 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:   

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  75 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5.0 FEET BGS  OD:  10.5 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  9.5 FEET  
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Ground Surface
                                                                           
3-Inch asphalt and road base
                                                                           
Fill CLAYEY SAND:  brown; slightly moist; 80% fine-grained sand; 20% lean clay; 
occasional gravel
                                                                           
CLAYEY SAND:  brown; slightly moist; 70% medium- to fine-grained sand;
20% lean clay

                                                                           
Poorly graded GRAVEL: slightly moist; medium- to fine-grained gravels; some 
angular to subrounded

                                                                           
Possible bedrock at 13 feet

Total depth of boring = 13 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS
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MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP18 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  05/31/02   TIME:  11:45  
WELL INSTALLATION BEGAN: 
DATE:  05/31/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  05/31/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  13.0 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  6 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  50 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  N/A 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:   

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  100 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  5.0 FEET BGS  OD:  13.0 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  12.5 FEET  



GMP19

5.50

HSA

DO 003
GMP WELLS
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TETRA TECH
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13.80
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SC
Ground Surface
                                                                           
3-Inch asphalt and road base
                                                                           
CLAYEY SAND with gravel:  medium- to fine-grained sand; 20% clay; 5 to 10% 
gravel

                                                                           
Hit something hard at 5.5 feet

Total depth of boring = 5.5 feet

NOTE: BORING WAS LOGGED 
FROM CUTTINGS.

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS
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MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP19 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  05/31/02   TIME:  12:00  
WELL INSTALLATION BEGAN: 
DATE:  05/31/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  05/31/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  5.5 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  1 FOOT

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  30 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  N/A 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:   

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  30 LBS.  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  4.0 FEET BGS  OD:  4.5 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  N/A   
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Ground Surface
                                                                           
SANDY CLAY:  dark yellowish brown (10YR 4/4); slightly moist; lean; about 30% 
fine-grained sand

                                                                           
At 3 feet, small glass fragment and few wood chips (less than 1 inch)
                                                                           
At 4 feet, color changes to very dark grayish brown (10YR 3/2); sand content 
increases to about 40%; increasing moisture content at 5 feet

Total depth of boring = 7 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS
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MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP20 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  06/07/02   TIME:  11:20  
WELL INSTALLATION BEGAN: 
DATE:  06/07/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  06/07/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  7 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  1 F00T

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:  NO WEIGHT GIVEN

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  NO WEIGHT GIVEN 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:   

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  NO WEIGHT GIVEN  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  3 FEET BGS  OD:  5 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  6.5 FEET  

7.5 
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GMP WELLS
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Ground Surface
                                                                           
Grass/trash at surface
                                                                           
Poorly graded CLAYEY SAND:  brown (10YR 4/3); slightly moist; fine- to medium-
grained sand; about 30% lean clay
                                                                           
LEAN CLAY with sand: dark yellowish brown (10YR 4/4); slightly moist;  about
10% fine-grained sand

                                                                           
At 5 feet, small root (0.25 inch in diameter)

                                                                           
At 6.5 feet, color changes to dark brown (7.5YR 3/2) 
Total depth of boring = 7 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

1.5 
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4.5 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP21 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  06/07/02   TIME:  11:20  
WELL INSTALLATION BEGAN: 
DATE:  06/07/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  06/07/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  7 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  1 F00T

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:  NO WEIGHT GIVEN

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  NO WEIGHT GIVEN 

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:   

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  NO WEIGHT GIVEN  

 SAND, SIZE:  #2/16  
 FORMATION COLLAPSE 
FROM:  3 FEET BGS  OD:  5 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  N/A   

7 
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Ground Surface
                                                                           
Approximately 2 inches of gravel at surface
                                                                           
CLAYEY SAND:  brown (7.5YR 4/4); very slightly moist; 60% fine-grained sand;
20% medium-grained sand; 20% clay

                                                                           
Slight petroleum odor at 12 feet

                                                                           
Saturated at 14 feet

Total depth of boring = 14 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 

6 

5 

13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP22 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  09/11/02   TIME:  10:20  
WELL INSTALLATION BEGAN: 
DATE:  09/11/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  09/11/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14.0 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:  160 LBS.

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:  25 LBS. 

 PELLETS, SIZE:   
 CHIPS, SIZE:  N/A 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:   

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:    

 SAND, SIZE:    
 FORMATION COLLAPSE 
FROM:  5.0 FEET BGS  OD:  14.0 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13.5 FEET  



GMP23

5.50

HSA

DO 003
GMP WELLS

09/11/02
14.00

0.75

PARCEL E LANDFILL

09/11/02

REBECCA LESHER
TETRA TECH

GREGG
19.40

NA

 9 

 18 

 8 

 SW 

 SC 

Ground Surface
                                                                           
Gravel and asphalt
                                                                           
Well-graded SAND WITH CLAY:  very dark grayish brown (10YR 3/2); 40% 
medium-grained; 30% coarse-grained; 20% fine-grained; 10% lean clay

                                                                           
CLAYEY SAND:  pale brown (10YR 6/3); slightly moist; 40% medium-grained; 
10% coarse-grained; 20% fine-grained; 30% clay; no odor or staining

                                                                           
Black staining and petroleum odor at 12 feet; moist

                                                                           
Very moist at 13.5 feet; 1-inch piece of glass

Total depth of boring = 14 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 

6 

5 

13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP23 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  09/11/02   TIME:  11:05  
WELL INSTALLATION BEGAN: 
DATE:  09/11/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  09/11/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  14.0 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7.5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  
AMOUNT USED:  160 LBS.

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:   

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  200 LBS.  

 SAND, SIZE:    
 FORMATION COLLAPSE 
FROM:  5.0 FEET BGS  OD:  14.0 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13.5 FEET  



GMP24

5.50

HSA

DO 003
GMP WELLS

09/11/02
13.50

0.75

PARCEL E LANDFILL

09/11/02

REBECCA LESHER
TETRA TECH

GREGG
16.80

NA

 9 

 24 

 9 

 CL 

 SC 

Ground Surface
                                                                           
3-inch asphalt surface
                                                                           
SANDY CLAY:  brown (7.5YR 4/4); slightly moist; 30% fine- to medium-grained 
sand; 70% clay

                                                                           
CLAYEY SAND:  very dark grayish brown (2.5Y 3/2); slightly moist; 40% medium- 
to fine-grained and 30% coarse-grained sand; 30% lean clay; slaturated at 13 feet

Total depth of boring = 13.5 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 

6 

5 

13.5

14 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP24 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 

 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  09/11/02   TIME:  12:05  
WELL INSTALLATION BEGAN: 
DATE:  09/11/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  09/11/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  13.5 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  7 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  N/A
AMOUNT USED:   

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:   

 PELLETS, SIZE:   
 CHIPS, SIZE:   
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:   

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:  150 LBS.  

 SAND, SIZE:    
 FORMATION COLLAPSE 
FROM:  5.0 FEET BGS  OD:  13.5 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  13 FEET  



GMP25

5.50

HSA

DO 003
GMP WELLS

09/11/02
12.00

0.75

PARCEL E LANDFILL

09/11/02

REBECCA LESHER
TETRA TECH

GREGG
15.50

NA

 5 

 24 

 GW 

 CL 

Ground Surface
                                                                           
3-inch asphalt cover
                                                                           
Well-graded GRAVEL with serpentine rocks:  slightly moist; minor iron oxide 
staining; no odor

                                                                           
CLAY:  greenish gray (5G 5/1); 90% lean clay, 10% fine-grained sand; saturated 

Total depth of boring = 12 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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at 11 feet



  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 

2 

6.5 

5 

11.5

12 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP25 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 

 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  09/11/02   TIME:  13:20  
WELL INSTALLATION BEGAN: 
DATE:  09/11/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  09/11/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  12.0 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  N/A
AMOUNT USED:  160 LBS.

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:   

 PELLETS, SIZE:   
 CHIPS, SIZE:  MEDIUM 
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:    

 SAND, SIZE:    
 FORMATION COLLAPSE 
FROM:  5.0 FEET BGS  OD:  12.0 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  11 FEET  



GMP26

5.50

HSA

DO 003
GMP WELLS

09/11/02
12.00

0.75

PARCEL E LANDFILL

09/11/02

REBECCA LESHER
TETRA TECH

GREGG
15.40

NA

 9 

 7 

 CL 

Ground Surface
                                                                           
3-inch asphalt at surface
                                                                           
SANDY CLAY:  dark greenish gray (5g 4/1); 30% medium- to fine-grained and 
5% coarse-grained sand

                                                                           
At 5 feet, slightly moist
                                                                           

At 10 feet, occasional gravel; serpentinite in content

                                                                           
Saturated at 12 feet

Total depth of boring = 12 feet

Log of Boring:

Boring Diameter (inches):

Drilling Method:

Project No:
Project:

Completed:
Boring Depth (feet bgs):

Casing Diameter (inches):

Location:

Boring Started:

Logged By:
Logging Consultant:
Drilling Company:

Ground Surface Elevation (feet MSL):
Top of Casing Elevation (feet MSL):
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  TETRATECH EM INC  
 
 
 

 
 
 

 

LEGEND 

BGS  BELOW GROUND SURFACE 
ID INSIDE DIAMETER 
N/A  NOT APPLICABLE 
OD OUTSIDE DIAMETER 
PVC POLYVINYL CHLORIDE 
TOC  TOP OF CASING 

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

DEPTH BGS

0 
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11 

12 

MONITORING WELL COMPLETION RECORD 

MONITORING WELL 
MONITORING WELL NO.:  GMP26 
PROJECT:  PARCEL E NONSTANDARD DGI 
SITE:  IR-01/21 
BOREHOLE NO.:   
WELL PERMIT NO.:  N/A 
TOC TO BOTTOM OF WELL:   

SURFACE COMPLETION 
 FLUSH MOUNT 
 ABOVE GROUND WITH BUMPER POST 
 CONCRETE   ASPHALT 

DRILLING INFORMATION 
DRILLING BEGAN: 
DATE:  09/11/02   TIME:  14:10  
WELL INSTALLATION BEGAN: 
DATE:  09/11/02   TIME:    
WELL INSTALLATION FINISHED: 
DATE:  09/11/02   TIME:    
DRILLING CO.:  GREGG DRILLING  
DRILLER:    
LICENSE:    
DRILL RIG:    
DRILLING METHOD:   

 HOLLOW STEM AUGER 
 AIR ROTARY 
 OTHER:    

DIAMETER OF AUGERS: 
ID:     OD:  5.5 INCHES  

 WELL CASING 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER:   

ID:  0.75 INCHES   OD:   
LENGTH OF CASING:  12.0 FEET BGS 

 WELL SCREEN 
 SCHEDULE 40 PVC 
 OTHER:   

PRODUCT:   
MFG. BY:   
CASING DIAMETER: 

ID:  0.75 INCHES   OD:  
SLOT SIZE:  0.010 
LENGTH OF SCREEN:  5 FEET

ANNULAR SEAL 
AMOUNT CALCULATED:  N/A
AMOUNT USED:  160 LBS.

 GROUT FORMULA  
PORTLAND CEMENT:  95%
BENTONITE:  5% 
WATER:   
 PREPARED MIX 
PRODUCT:   
MFG. BY:   

METHOD INSTALLED: 
 POURED  TREMIE
 OTHER:   

BENTONITE SEAL 
AMOUNT CALCULATED:   
AMOUNT USED:   

 PELLETS, SIZE:   
 CHIPS, SIZE:   
 OTHER:   

PRODUCT:   
MFG. BY:   
METHOD INSTALLED:   

 POURED  TREMIE 
 OTHER:     

AMOUNT OF WATER USED:  5 GALLONS 

FILTER PACK 
AMOUNT CALCULATED:  N/A  
AMOUNT USED:    

 SAND, SIZE:    
 FORMATION COLLAPSE 
FROM:  5.0 FEET BGS  OD:  12.0 FEET BGS  

PRODUCT:    
MFG. BY:    
METHOD INSTALLED: 

 POURED   TREMIE 
 OTHER:     

WATER LEVEL:  11.5 FEET  
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1.0  INTRODUCTION 

This extraction, monitoring, and maintenance plan (EMMP) describes the procedures for operating, 

monitoring, and maintaining the landfill gas extraction and control system near the inactive Industrial 

Landfill (Installation Restoration [IR] Site 01/21) at Parcel E of Hunters Point Shipyard (HPS) in San 

Francisco, California.  The landfill is in the northwestern corner of IR-01/21 (Figure 1).   

Landfill gas was discovered beyond the landfill’s northern perimeter in April 2002 during a soil-gas 

investigation that was conducted as a part of a data gaps investigation of Parcel E (Tetra Tech EM Inc. 

[TtEMI] 2002).  As part of a time-critical removal action (TCRA) to correct the situation, the U.S. 

Department of the Navy (Navy) is installing a landfill gas extraction system north-northeast of the 

Parcel E landfill.  This property is owned by the University of California, San Francisco (UCSF) and 

contains laboratory facilities.  A landfill gas control system, consisting of a gas barrier wall and passive 

venting system, is being installed along the fence line between the landfill and the UCSF compound to 

prevent future subsurface gas migration from the landfill.   

The primary goal for the TCRA is to reduce subsurface methane levels within the UCSF compound to 

below 5 percent methane in air, which is the lower explosive limit (LEL) of methane.  A secondary goal 

is to prevent methane migration from the landfill so that methane levels at the landfill fence line remain 

below 5 percent (100 percent LEL).  The northern fence line between the landfill and the UCSF 

compound is considered to be the limit of the landfill site, as it bounds the landfill waste.  

Section 2.0 discusses the components and layout of the landfill gas extraction and control system.  

Section 3.0 discusses the operation and maintenance of the gas extraction and the passive venting 

components.  Section 4.0 discusses the performance monitoring required to ensure the extraction and 

control system is operating as intended.  Section 5.0 discusses record-keeping requirements, Section 6.0 

describes health and safety requirements for system operation, and Section 7.0 includes the contingency 

plan for dealing with unexpected events during the TCRA.  Section 8.0 lists the references used to prepare 

this EMMP.  Figures and tables follow Section 8.0.  Appendix A provides the monitoring log forms, 

Appendix B includes copies of manufacturer operation and maintenance (O&M) manuals and 

specifications for equipment used in the system, and Appendix C includes the Tetra Tech standard 

operating procedures (SOP). 
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2.0  LANDFILL GAS EXTRACTION AND CONTROL SYSTEM COMPONENTS 

The landfill gas extraction and control system consists of two primary components:  a gas extraction 

system consisting of extraction wells, vacuum extraction units, and treatment filters, and a gas control 

system consisting of a long-term gas barrier, passive venting system, and treatment filters.  

2.1  GAS EXTRACTION SYSTEM 

The gas extraction system consists of 10 gas extraction wells, 2 trailer-mounted gas extraction units with 

vacuum blowers, and carbon/Hydrosil filter treatment units.  Nine of the extraction wells are in the UCSF 

compound and one is within Navy property in the railroad museum area located east of the UCSF 

compound (Figure 2).  Five gas monitoring probes (GMP) have been installed within the UCSF 

compound (GMP22 to GMP26), and nine GMPs have been installed along the northern landfill fence line, 

on the UCSF side of the barrier (GMP01 to GMP08, and GMP11).  The 10 extraction wells are located 

outside of the landfill area, beyond the limit of refuse, and north of the barrier wall described in 

Section 2.2.  Each gas extraction unit will be connected to one extraction well so that two wells are in 

operation at any one time.  The units are expected to be at each location for about 1 to 2 weeks before 

being moved to the next location.  The gas extraction units will be routed through the series of extraction 

wells on a cyclical schedule until gas has been extracted from all wells.  The number of cycles through all 

wells will be based on methane soil-gas concentration goals and will be verified by monitoring GMPs and 

extraction wells for methane.  A minimum of two complete cycles through all wells is expected to be 

required to achieve the cleanup goal of less than 5 percent methane (100 percent LEL) within the UCSF 

compound. 

The gas extraction blower is a Carbonair Model CE-404/1 (maximum flow capacity of about 100 cubic 

feet per minute [cfm]) equipped with a moisture separator.  The extraction blowers are expected to 

operate at each gas extraction well for 1 to 2 weeks at 20 to 50 cfm before being moved to the next 

location.  Methane production will be monitored at the extraction wellhead to determine when to 

terminate operation at each well.  Soil vapor pressure (vacuum pressure) will be monitored in the 

surrounding wells and GMPs to establish the effective radius of influence of the induced vacuum and to 

adjust the vacuum and flow rate of the blower to optimize system performance. 

The treatment system consists of two Carbonair Model GPC3 carbon vessels (with 200 pounds of carbon 

per vessel) in series and one Hydrosil HS-600 vessel (with 400 pounds of permanganate-infused zeolite) 

as a polishing filter to remove select constituents not removed by the carbon.  The treatment units will 

remove nonmethane organic compounds (NMOC), and methane will be vented to the atmosphere at a 
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minimum elevation of 15 feet above the ground surface.  The expected life of the carbon and Hydrosil 

units on the gas extraction systems will vary depending on the flow rate and influent concentration of the 

various constituents.  However, the design model for the filter system predicts that the carbon vessels will 

last 487 days (16 months), assuming the expected average influent concentration of 0.01 micrograms per 

liter (2 parts per billon by volume).  The Hydrosil vessel, in series with the carbon, is predicted to last 

3,333 days (9.1 years). 

2.2  BARRIER WALL AND PASSIVE VENTING SYSTEM 

The barrier wall and passive venting system consists of a Gundwall high-density polyethylene (HDPE) 

barrier that extends from the ground surface to below the water table, a gas collection trench on the 

landfill side of the barrier, four passive vents, and treatment filters. 

The barrier wall/vent trench is installed at the outermost limits of waste but not within the waste fill.  Any 

landfill gas migrating northward will be prevented from off-site migration by the HDPE barrier and will 

collect in the gas collection trench, which will offer lower resistance to air flow and will be a preferential 

gas flow pathway.  The collected landfill gas will then pass through the four vents to the carbon and 

Hydrosil treatment units (as described in Section 2.1).  The maximum flow rate from each vent is 

expected to be about 1 cfm.  The treatment units will remove NMOCs, and the methane will be vented to 

the atmosphere at a minimum elevation of 15 feet above the ground surface.  Passive venting will 

continue until the final remedy for the Parcel E landfill is implemented.  The treatment units will remain 

in place unless future monitoring shows that NMOC concentrations escaping from the vents do not pose a 

threat. 

3.0  OPERATION AND MAINTENANCE OF THE LANDFILL GAS  
EXTRACTION AND CONTROL SYSTEM  

Personnel conducting operation and maintenance activities must comply with the following: 

• Ensure that all personnel are trained in accordance with the approved health and safety plan 
(HASP) (Innovative Technical Solutions, Inc. [ITSI] 2002) and are authorized to be on site. 

• Maintain up-to-date records that demonstrate compliance with Occupational Safety and 
Health Administration (OSHA) requirements. 

• Follow all site safety protocols and the site-specific HASP (ITSI 2002). 

Inspection, maintenance, and monitoring activities must be conducted and documented using the forms 

provided in Appendix A. 
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This section discusses procedures for initial startup of the system, gas extraction operation including 

criteria for changing locations, system maintenance requirements and criteria for completion of the work 

(turning off the gas extraction system). 

3.1  INITIAL SETUP AND STARTUP 

Extraction will begin using the first blower and treatment trailer at well EX-1.  Extraction will begin at 

well EX-2 with a second blower and treatment trailer within 3 days after extraction starts at EX-1.  As gas 

extraction from each individual well ends, the trailer will be moved to the next well in numerical 

sequence (that is, EX-3, EX-4, EX-5, EX-6, EX-7, EX-8, EX-9, EX-10).  For example, the trailer at EX-1 

would be moved to EX-3, the trailer at EX-2 would be moved to EX-4, and so on until reaching EX-10.  

The wells used in succeeding cycles may vary depending upon the results of earlier operations.  The 

typical startup procedure for each well is summarized below. 

1. Measure and record methane and NMOC concentrations in all gas extraction wells and GMPs 
located within 200 feet of the intended extraction well using field instruments (Appendix C). 

2. Connect intake of the vacuum extraction hose to the wellhead and ensure a tight seal. 

3. Turn on the blower at 30 inches of water vacuum and 20 cfm flow rate. 

4. After 1 minute, measure methane and NMOCs at the extraction system intake using field 
instruments and collect influent and effluent samples with Summa canisters for laboratory 
analysis of NMOCs. 

5. Measure vapor pressure, methane, and NMOC concentrations using field instruments at all 
GMPs and gas extraction wells within 200 feet of the gas extraction well. 

6. At each gas extraction well, record the vacuum pressure and flow rate at 15-minute intervals 
for the first 2 hours, and then at 30-minute intervals for the next 2 hours.  Record methane 
and NMOC measurements hourly for the first 4 hours. 

7. At GMPs, record vacuum pressure hourly for the first 4 hours. 

8. If little to no vacuum pressure is measurable at about 100 feet, increase the flow rate by 
10 cfm hourly to a maximum vacuum pressure of 50 cfm. 

9. Daily record the vapor pressure at all GMPs and extraction wells located within 200 feet of 
the operating extraction well, and record vacuum pressure, flow rate, temperature, barometric 
pressure, and methane and NMOC concentrations gathered using field instruments at the 
operating gas extraction well for the duration of the extraction event. 

10. Weekly record the methane concentrations at all extraction wells and UCSF GMPs using 
field instruments. 
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3.2  GAS EXTRACTION REQUIREMENTS 

Gas extraction is to be conducted at each extraction well, according to the interim extraction criteria 

shown on Figure 3, or until the system engineer determines that extraction can end and the removal action 

goal (5 percent methane) is achieved. 

3.3  MAINTENANCE OF THE GAS EXTRACTION SYSTEM 

Gas extraction wells and GMPs are to be visually inspected and scanned with the field instruments 

weekly for fugitive emissions during the duration of the TCRA.  The soil vapor extraction units will be 

checked daily for fugitive emissions.  Table 1 lists the scheduled maintenance activities.  Upon achieving 

the performance criteria as discussed in Section 3.5, the gas extraction wells will be plugged and 

abandoned in accordance with California regulations.  

The fittings, valves, and seals of the blower and treatment unit are to be inspected weekly, including a 

scan for fugitive emissions using field instruments (Table 1).  Additional items to be checked for proper 

operation include the moisture separator and gauges.  Equipment inspections will conform to the 

manufacturer’s recommended standards (Appendix B). 

The performance of the carbon and Hydrosil filters will be monitored daily for breakthrough using field 

instruments in accordance with the procedures outlined in Section 4.0.  If a sudden increase or a steady 

increase over 1 week is observed in NMOC concentrations between or after the carbon vessels, indicating 

breakthrough, the carbon filter exhibiting the increase will be replaced.  If breakthrough occurs after the 

Hydrosil vessel, the extraction trailer will be shut down until the Hydrosil filter is replaced.  Table 2 

describes the monitoring activities.  

3.4  MAINTENANCE OF THE PASSIVE VENTING SYSTEM 

Passive vents and GMPs are to be visually inspected and scanned with field instruments for fugitive 

emissions each week during the duration of the TCRA.  The fittings, valves, and seals of the treatment 

units are to be inspected weekly.  This inspection will include a scan for fugitive emissions using field 

instruments.  Table 1 lists the scheduled maintenance activities.  

The ground cover of the collection trench is to be inspected monthly for breaches in the surface seal for 

the duration of the TCRA.  Proper drainage is to be maintained to ensure that surface water does not 

infiltrate into the trench.  Upon completion of the removal action, the trench ground cover and treatment 
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unit inspection will convert to coincide with the normal gas monitoring program until the final site 

remedy is implemented. 

The performance of the carbon and Hydrosil filters will be monitored weekly for breakthrough using the 

GEM 2000 in accordance with the procedures outlined in Section 4.0.  If a sudden or steady increase over 

1 month in NMOC concentrations is observed between or after the carbon vessels, the carbon filter 

exhibiting the increase will be replaced.  If the increase occurs after the Hydrosil vessel, the vent will be 

closed until the Hydrosil filter is replaced. 

3.5  COMPLETION OF GAS EXTRACTION 

Gas extraction will be performed in accordance with the steps shown in green on Figure 3.  Upon 

achieving no greater than 0.5 percent methane in each extraction well and no greater than 1 percent 

methane in all GMPs on the UCSF property (UCSF GMPs), the extraction systems will be shut down.  

The interim extraction criteria of 1 and 0.5 percent account for the migration of residual methane as the 

soil-gas pressures and chemical gradients equilibrate once the extraction systems have been shutdown (or 

rebound effect).  After the extraction systems are shutdown, the methane and NMOC concentrations are 

to be monitored weekly (as shown in blue on Figure 3), using field instruments in all extraction wells and 

UCSF GMPs.  If the methane level in an individual extraction well is above 0.5 percent during the weekly 

monitoring, the well is to be remeasured for methane 48 hours after the initial measurement.  If the 

methane level in an extraction well exceeds 1.0 percent during the initial and verification measurements 

and previous measurements indicate rising gas levels, or if the methane level in a UCSF GMP exceeds 2.0 

percent, then gas extraction will be initiated at the nearest adjacent extraction wells, as shown on Figure 3.  

The interim monitoring criteria of 0.5, 1, and 2 percent account for the possibility of rebound.   

The gas extraction program will be discontinued when methane concentrations are below the weekly 

monitoring goals identified on Figure 3 for a period of 4 continuous weeks.  At completion of the 4-week 

period, Summa canister samples will be collected from each extraction well and each UCSF GMP in 

accordance with the procedures outlined in TtEMI SOP No. 074 (Appendix C) for analysis by 

U.S. Environmental Protection Agency (EPA) Method Toxic Organics (TO)-14A and Code of Federal 

Regulations (CFR) promulgated Test Method (TM) 3C to verify field instrument readings and show that 

closure criteria have been met.  The extraction wells and GMPs within the UCSF compound will then be 

monitored monthly (shown in purple on Figure 3) for at least 4 months to verify that gas levels do not rise 

above the 5 percent cleanup criterion.  If methane levels exceed 5 percent during this 4-month period, the 

gas system will be reassessed and recommendations will be made to the Navy.  At completion of the 4-
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month monitoring period, Summa canister samples will be collected from each extraction well and each 

UCSF GMP for analysis by EPA Method TO-14A and TM3C.  The monitoring schedule will then revert 

to that of the ongoing landfill gas monitoring program. 

If after three gas extraction episodes (where one episode equals a gas extraction event plus an attempt at a 

4-week monitoring event) an extraction well continues to have a methane level at or above 1.0 percent, or 

a UCSF GMP continues to have a methane level at or above 2.0 percent, then the extraction process and 

the extraction well spacing and locations will be reevaluated and recommendations will be submitted to 

the Navy for consideration (Figure 3).   

4.0  PERFORMANCE MONITORING 

The landfill gas extraction and control system will be monitored in accordance with the activities 

summarized in Table 2 to ensure proper system operation and performance.  At startup, inlet and outlet 

treatment system air samples will be collected at both the active wells and passive vents using Summa 

canisters to verify inlet and outlet NMOC concentrations and treatment system removal efficiencies.  

Upon gas extraction completion, Summa canister air samples will be collected for laboratory analysis to 

demonstrate the attainment of cleanup goals.  Monitoring, sampling, and laboratory analyses are 

discussed below.  Table 4 summarizes the sampling quality criteria. 

4.1  FIELD MONITORING 

During gas extraction activities, monitoring will be conducted along the flow line of the active extraction 

system and at the wellheads of extraction wells and GMPs located within 200 feet of the operating 

extraction well.  Gas vapor pressure and methane and NMOC concentrations will be monitored using 

field instruments according to the monitoring schedule presented in Table 2. 

The inlets and outlets of the treatment system will be field screened at both active wells and passive vents. 

The field screening instruments include a photoionization detector (PID) and a GEM 2000.  PID 

sensitivity is related to the ionization potential of the compound being monitored.  Because the ionization 

potential of methane (12.48 electron volts [eV]) exceeds the limits of the PID (10.2 or 11.7 eV), methane 

is excluded from the PID readings; the PID provides field screening readings for NMOCs only.  The 

GEM 2000 will be used to monitor methane.  The GEM 2000 is equipped with an infrared analyzer that 

provides accurate measurements of methane concentrations.   

The GEM 2000 will be calibrated and used in accordance with the manufacturer’s operations manual.  

The PID will be operated in accordance with TtEMI SOP No. 003 in Appendix C.  The instruments will 
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be calibrated at the beginning of each day and will be recalibrated if readings become suspect or erratic, 

or if the ambient temperature changes more than 20 °F during 1 day of operation.  All calibration 

information will be recorded in a field logbook.  Any field instrument that is faulty will be segregated, 

clearly marked, and not used until it is repaired.   

GMPs and extraction wells on UCSF property that display concentrations of NMOCs exceeding 5 parts 

per million (ppm) over background concentrations will be sampled monthly during the TCRA in 

accordance with the procedures described in Section 4.2, and gas samples from these wells and GMPs 

will be analyzed at a laboratory to determine the constituents present and their concentrations.  

Background levels of NMOCs will be established at an upwind, off-site location. 

4.1.1  Gas Extraction System Samples 

Daily readings are to be taken of vapor pressure at the GMPs and extraction wells located within 200 feet 

of the operating gas extraction wells (the wells connected to the blower and treatment system).  Daily 

readings of flow rate of the blower units, and vacuum pressure, temperature, barometric pressure, and 

methane and NMOC concentrations at each operating extraction well are to be recorded for the duration 

of each extraction event. 

Treatment systems are to be monitored daily for NMOCs and methane using a PID and the GEM 2000.  

Monitoring is to occur at the following locations:  (1) at the wellhead, (2) between the carbon vessels, 

(3) between the second carbon vessel and the Hydrosil vessel, and (4) at the system effluent after the 

Hydrosil (Figure 4).  If NMOC concentrations after the Hydrosil exceed 5 ppm, a sample is to be 

collected from that point with a Summa canister, and the system will be shut down until the Hydrosil is 

replaced.  Summa canister samples will be analyzed for the list of EPA Method TO-14A compounds 

(Table 5).  NMOC concentrations for the system effluent will be compared with EPA Region IX 

preliminary remediation goals for ambient air (Table 6), which are the desired maximum limits for 

discharge from the system (EPA 2000).  Breakthrough of a carbon vessel or the Hydrosil is assumed if 

(1) there is a steady observed increase in vapor concentrations over 1 week or (2) there is a sudden 

increase in NMOC concentrations.  When breakthrough occurs in a carbon or Hydrosil vessel, the filter 

will be replaced. 

4.1.2  Passive Venting System Samples 

Weekly vapor pressure readings are to be recorded at the perimeter GMPs and at all passive vents 

connected to a treatment system.  Treatment systems are to be monitored weekly for methane using the 
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GEM 2000, and for NMOCs using a PID.  Monitoring is to occur at the following locations:  (1) at the 

passive vent, (2) between the carbon vessels, (3) between the second carbon vessel and the Hydrosil 

vessel, and (4) at the system effluent after the Hydrosil (Figure 4).  If concentrations after the Hydrosil 

exceed 5 ppm, a sample is to be collected from that point with a Summa canister and the Hydrosil is to be 

replaced.  Summa canister samples will be analyzed for the list of EPA Method TO-14A compounds 

(Table 5).  NMOC concentrations for the system effluent will be compared to the allowable air permit 

values to ensure compliance.  Breakthrough of a carbon vessel or the Hydrosil is assumed if there is a 

steady observed increase in vapor concentrations over 1 month or if there is a sudden increase in NMOC 

concentrations.  When breakthrough occurs in a carbon or Hydrosil vessel, the unit will be replaced. 

4.2  GAS SAMPLING PROCEDURES 

Gas samples will be collected using evacuated 1-liter Summa canisters, Teflon tubing, and a sampling 

probe in accordance with TtEMI SOP No. 074 (Appendix C).  Summa canisters are “self filling”—

because they are evacuated prior to sampling and draw in an air sample when opened; therefore, no 

sampling pumps are required to fill the canisters.  Pumps will be used to evacuate the Teflon tubing. 

A unique sample identification (ID) number will be given to each sample collected and will provide a 

means of tracking the sample from collection through analysis.  A sample label will be attached to all 

sample containers and will be completed with the following information: 

• Project name and location 

• Sample ID number 

• Date and time of sample collection 

• Sample collector’s initials 

• Analysis required 

Sample ID numbers will be assigned in accordance with the following ID system: 

Well/Vent ID - Sample Type - Sample Number 

where: 

Well/Vent ID  =  Extraction well or vent connected to the treatment system during 
sampling 

Sample Type  =  “I” for influent or “E” for effluent (only needed for samples collected 
from the treatment system) 

Sample Number  =  Sequential sample number starting with 001 
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Standard sample chain-of-custody (COC) procedures will be used to maintain and document sample 

integrity during collection, transportation, and analysis.  COC procedures provide an accurate written 

record that traces the possession of individual samples from the time of collection in the field to the time 

of acceptance by the laboratory.  The following information will be recorded on the COC form: 

• Project name and number 

• Sampling location 

• Name and signature of sampler 

• Laboratory name 

• Sample ID number 

• Date and time of collection 

• Number and type of sample containers filled 

• Analysis requested 

• Sample designation 

• Signatures of individuals involved in custody transfer 

• Project contact and telephone number 

Unused lines on the COC form will be crossed out.  Field personnel will sign COC forms initiated in the 

field and record the air bill number.     

The precision and accuracy of the chemical measurements of samples in the Summa canisters will be 

assessed through a combination of field and laboratory quality control (QC) samples.  Field QC samples 

will be collected as follows: 

• Duplicates.  One duplicate Summa canister sample will be collected from 10 percent of the 
gas sampling locations.  Duplicate samples will be collected sequentially at each location.  
Both the duplicate sample and the original sample will be placed in a Summa canister 
shipping container for transport to the analytical laboratory.   

• Field Blank.  Field blanks will be collected to assess potential sample contamination from 
ambient sources at the site, as well as during sample handling and transport.  Field blanks will 
consist of an evacuated Summa canister that (1) travels from the laboratory to the field, (2) is 
carried with the sampling canisters to the sampling locations, (3) is filled with ambient air in 
the vicinity of sampling, and (4) is returned to the laboratory with the sample containers.  One 
Summa canister will be denoted as a field blank each day that Summa canisters samples are 
collected.   
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4.3  LABORATORY ANALYSES  

Gas samples will be analyzed by a Navy-approved laboratory using EPA Method TO-14A that will 

provide quantitation and speciation of organic compounds (Table 5), and CFR TM-3C that will provide 

laboratory confirmation of methane concentration at completion of the TCRA.  All chemical 

measurement results will be evaluated for precision, accuracy, representativeness, completeness, and 

comparability to ensure the quality of the data.  Precision is the degree of mutual agreement between 

individual measurements of the same property under similar conditions.  Precision will be evaluated by 

collecting and analyzing field duplicates and calculating the variance between the samples, typically as a 

relative percent difference.  Accuracy is the degree of agreement between an analytical measurement and 

a reference accepted as a true value.  Representativeness expresses the degree to which sample data 

accurately and precisely represent the characteristics of a population or variations in a parameter at a 

sampling point.  Representative data will be obtained through careful selection of sampling locations and 

analytical parameters.  Representative data also will be obtained through proper collection and handling 

of samples to avoid interference and minimize contamination.  Field and laboratory blank samples will be 

evaluated for contaminants to aid in evaluating the representativeness of sample results.  Data determined 

to be nonrepresentative in comparison to existing data will be used only if accompanied by appropriate 

qualifiers and limits of uncertainty.  Completeness is a measure of the percentage of project-specific data 

that are valid.  Valid data are obtained when samples are collected and analyzed in accordance with all 

applicable QC procedures.  Comparability expresses the confidence with which one data set can be 

compared to another.  Comparability of data will be achieved by consistently following standard field and 

laboratory procedures and using standard measurement units to reporting measurement results.  Table 5 

summarizes the laboratory reporting limits for EPA Method TO-14A.  Table 7 summarizes sampling 

procedures and methods.  Table 8 lists analytes and sample volumes for the landfill gas samples.   

5.0  RECORD-KEEPING REQUIREMENTS 

A final TCRA Closure Report of gas monitoring and maintenance activities will be compiled and 

submitted to the Base Realignment and Closure (BRAC) Cleanup Team upon completion of the removal 

action.  Data also will be included in the weekly site report provided to the Navy.  Records will, at a 

minimum, include the following: 
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• Operation log 

• Maintenance activity log 

• Inspection records 

• Monitoring records 

• Laboratory analytical results 

• System performance evaluations 

• Notification procedures 

6.0  HEALTH AND SAFETY REQUIREMENTS 

The off-site activities will only be conducted when equipment operators are present.  OSHA-trained 

personnel will operate system equipment.  The immediate off-site area will be cordoned off with safety 

tape or other barriers when off-site systems are operating.  A site-specific HASP will be distributed to all 

site personnel; the site-specific HASP will be implemented and strictly enforced (ITSI 2002).  If 

monitoring indicates that concentrations of gas emissions from the landfill gas extraction and control 

systems exceed the action levels specified in the HASP, either site personnel will take immediate action 

to reduce the emissions levels to below the health and safety limits or the systems will be shutdown until 

modifications or repairs can be made to reduce emission levels to allowable limits.  The HPS Caretaker 

Site Office will be notified as soon as possible of any emergency shutdown and of any modifications 

made to the systems. 

Public access to the system area is restricted by the Parcel E property fence.  Only OSHA-trained 

personnel are authorized to be in this restricted area.  Signs to control traffic and public access are 

prominently displayed around the perimeter.   

7.0  CONTINGENCY PLAN 

This section provides information about emergency response inspection procedures to be implemented in 

case of natural disasters likely to occur in the San Francisco Bay area that may affect the Industrial 

Landfill at IR-01/21, including earthquakes, floods or major storms, and fires.  The HPS Caretaker Site 

Office will be notified of all emergency system shutdowns and will be given notice before the systems are 

restarted. 
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7.1  EARTHQUAKES 

The San Francisco Bay area has a high potential for earthquakes.  In the event of a 5.0-magnitude or 

higher earthquake centered within 5 miles of the industrial landfill at Parcel E, the system will be shut 

down as soon as practical.  The system will not be restarted until after a thorough inspection of the barrier 

wall, gas extraction wells and vents, gas extraction systems, and treatment units has been conducted and 

any necessary repairs have been made.  The system can be restarted only after a California-registered 

professional engineer certifies that the system will operate in accordance with design specifications and in 

compliance with the site-specific HASP.   

7.2  FLOODS OR MAJOR STORMS 

In the event of a flood or major storm, the systems will be inspected for damage and operation integrity.  

Repairs will be made as soon as practical.  

7.3  FIRES 

In the event of a fire, the HPS fire department (Federal Fire Chief, [415] 330-0580) will be notified and 

the Navy’s integrated contingency plan will be implemented.  The landfill gas extraction and control 

system will be shutdown until the emergency response for the fire is complete.  The Navy will share 

applicable landfill information with local fire officials.  In addition, the Navy BRAC office will dispatch a 

landfill fire specialist to assist in any fire emergency response.  In the event of a landfill fire, if the cap is 

observed to be breached, other firefighting methods (such as foam or smothering with dirt) will be 

considered and used, as appropriate.  After the incident, the Navy will thoroughly inspect the landfill cap 

using the emergency response checklist in the landfill cap O&M manual to ensure that the integrity of the 

synthetic layers has not been comprised.  If any fire damage occurs, the Navy will implement corrective 

action to ensure that contaminants are contained and human health is protected. 

The gas extraction and control system will not be restarted until after a thorough inspection of the barrier 

wall, gas extraction wells and vents, gas extraction systems, and treatment units has been conducted, and 

any necessary repairs have been made.  The system can be restarted only after a California-registered 

professional engineer certifies that the system will operate in accordance with design specifications and in 

compliance with the site-specific HASP (ITSI 2002).   
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TABLE 1 
 

MAINTENANCE INSPECTION SCHEDULE 
EXTRACTION, MONITORING, AND MAINTENANCE PLAN 

LANDFILL GAS REMOVAL ACTION 
PARCEL E INDUSTRIAL LANDFILL 

HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

Task Type of Inspection Frequency 
Gas Extraction System 

Inspect gas extraction wells (EX-1 through EX-10) for 
fugitive emissions Visual; GEM2000; PID Weekly 

Inspect GMPs (GMP22 through GMP26) for fugitive 
emissions Visual; GEM2000; PID Weekly 

Inspect soil vapor extraction unit (Units 1 and 2) for 
fugitive emissions Visual; GEM2000; PID Daily 

Inspect fittings, valves, and seals of blower and 
treatment unit (Units 1 and 2) for fugitive emissions Visual; GEM2000; PID Weekly 

Passive Venting System 

Inspect passive vents for fugitive emissions Visual; GEM2000; PID Weekly 

Inspect GMPs (GMP1 through GMP12) for fugitive 
emissions Visual; GEM2000; PID Weekly 

Inspect fittings, valves, and seals of treatment units for 
fugitive emissions Visual; GEM2000; PID Weekly 

Inspect ground cover along collection trench for 
breaches in surface seal Visual; GEM2000; PID Monthly 

Notes:   

GMP Gas monitoring probe   
PID Photoionization detector   

 
 



 

Page 1 of 1 

TABLE 2 
 

MONITORING ACTIVITIES 
EXTRACTION, MONITORING, AND MAINTENANCE PLAN  

LANDFILL GAS REMOVAL ACTION 
PARCEL E INDUSTRIAL LANDFILL 

HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

Parameter Description of Monitoring 

1.   Carbon and Hydrosil Filter Life Record start date and stop date to document days of exposure. 
2.   Carbon Bed Pressure Drop Take daily readings of the pressure drop across the adsorption beds to ensure that they are not 

clogged or channeled. 
3.   Methane and Nonmethane Organic Compounds 

(NMOC) for Fugitive Emissions 
Conduct daily monitoring of the area surrounding the passive vents, the gas extraction wells, and the 
extraction and treatment trailers using a GEM-2000 and a photoionization detector to ensure that 
unacceptable concentrations of methane and other hydrocarbons are not present.  

4.   NMOCs Conduct daily monitoring of the treatment system using field instruments.  Monitoring is to occur 
(1) at the wellhead, (2) between the carbon vessels, (3) between the second carbon vessel and the 
Hydrosil vessel, and (4) at the system effluent (after the Hydrosil vessel).  If NMOC concentrations 
after the Hydrosil vessel are equal to or exceed 5 parts per million, a Summa canister sample will be 
collected for laboratory analysis and the Hydrosil filter is to be replaced.  Summa canister samples 
will be analyzed for the list of U.S. Environmental Protection Agency Method Toxic Organics 14A 
compounds.  NMOC concentrations of the system effluent will be compared to permitted values to 
ensure that capture efficiencies are maintained.  When breakthrough occurs in a carbon or Hydrosil 
vessel, the unit will be changed.  

5.   Methane   Conduct weekly monitoring at all extraction wells and UCSF GMPs using a GEM-2000.  Collect 
Summa canister samples from the extraction wells and vents at completion of the 4-week and 
4-month monitoring periods.  The Summa canister samples will be analyzed for methane by Code of 
Federal Regulations Promulgated Test Method 3C to verify that methane concentrations have been 
mitigated to below the action levels.   

5.  Vapor Pressure and Air Flow Rate Take readings of vapor pressure, vapor temperature, and barometric pressure at gas monitoring 
probes and extraction wells.  Take readings of the flow rate of extraction units. 

6.  Meteorological Monitoring A 10-meter tower installed at the landfill will continuously record wind speed, wind direction, 
temperature, relative humidity, and precipitation.  The data will be used to investigate observations 
of odors and dispersion of vented gases. 
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TABLE 3 
 

OUTLINE OF CLOSURE CRITERIA AND REQUIREMENTS 
EXTRACTION, MONITORING, AND MAINTENANCE PLAN  

LANDFILL GAS REMOVAL ACTION 
PARCEL E INDUSTRIAL LANDFILL 

HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
 
 
 
1. If all extraction wells (EW) contain less than or equal to 0.5 percent methane and all University of 

California, San Francisco (UCSF) gas monitoring probes (GMP) contain less than or equal to 
1.0 percent methane, then shut down the extraction systems and conduct weekly monitoring for 
4 weeks. 

 
2. If the methane level in an EW is greater than 0.5 percent, then remeasure the methane level in 

48 hours. 
 
3. If the methane level is greater than 1.0 percent in an EW during both the initial and verification 

measurements or greater than 2.0 percent in a GMP, then restart the gas extraction system. 
 
4. If after three gas extraction episodes (where one episode equals a gas extraction event and an 

attempt at four continuous weeks of monitoring without extraction) either methane in an EW 
increases to 1.0 percent or above, or methane in a GMP increases to 2.0 percent or above, then 
reevaluate the extraction process, well spacing and locations. 

 
5. If during four weeks of monitoring, methane levels in all EW are less than 1.0 percent and less than 

2.0 percent in all UCSF GMPs, then collect Summa canister samples from all extraction wells and 
all UCSF GMPs, and begin monthly monitoring of the UCSF GMPs.  

 
6. If UCSF GMPs are less than 5.0 percent for 4 months, then discontinue the removal action and 

implement the regular gas monitoring program. 
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TABLE 4 
 

SAMPLING QUALITY CRITERIA 
EXTRACTION, MONITORING, AND MAINTENANCE PLAN  

LANDFILL GAS REMOVAL ACTION 
PARCEL E INDUSTRIAL LANDFILL 

HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

Statement of Problem 
The concentrations of methane and volatile organic compounds (VOC) in landfill gas at the site are 
needed to monitor potential risks to human health near gas vents and release areas (open monitoring 
vents and fugitive emissions), and to evaluate the effectiveness of the gas collection system to 
mitigate the off-site migration of landfill gas, and to monitor the service life of the treatment system 
filters. 

Required Decisions 
• Does the methane concentration create a potential explosion hazard? 
• Are VOCs (nonmethane organic compounds [NMOC]) being released to the work area at 

concentrations that create a potential risk to site workers? 
• Is the gas collection system reducing the volume of off-site landfill gas? 
• Are the treatment system filters still functioning and removing VOCs and NMOCs at design 

specifications or do the filters need to be recharged or replaced? 
Inputs to Decision Resolution 

• Analytical results from monitoring probes for methane concentrations and general NMOC 
screening results. 

• Laboratory analytical results for VOCs when general NMOC screening concentrations equal or 
exceed 5 parts per million by volume (ppmv) organic vapors. 

Study Boundary 
• The immediate areas around the gas extraction and gas treatment units and the related 

connections to the gas extraction wells and the passive gas vents. 
• The immediate areas around the wellheads of the gas monitoring probes (GMP) on the University 

of California, San Francisco (UCSF) property.  The GMPs should be sealed shut except during 
monitoring activities.  

Decision Rules 
• If the concentration of NMOCs after the Hydrosil vessel of a treatment unit exceeds 5 ppmv, then 

the gas extraction system is to be shut down and the Hydrosil filter replaced before the system is 
restarted. 

• If the concentration of NMOCs after a carbon vessel (but before the next vessel in sequence) 
exceeds 5 ppmv then the treatment unit is to be shut down and the carbon filter replaced before 
the system is restarted. 

• If fugitive emissions about the extraction unit, treatment units, or wellhead connections equal or 
exceed 5 ppmv, the leak is to be located, the system shutdown and repairs made before the system 
is restarted. 

• If the methane concentration in fugitive emissions is within the explosive range, then immediate 
measures will be taken to mitigate risks, followed by steps to repair the system to prevent the 
emissions. 

• If landfill gas in an operating extraction well meets the completion criterion for an individual 
extraction event, then operators will move the extraction and treatment unit to the next extraction 
well. 



TABLE 4 (Continued) 
 

SAMPLING QUALITY CRITERIA 
EXTRACTION, MONITORING, AND MAINTENANCE PLAN  

LANDFILL GAS REMOVAL ACTION 
PARCEL E INDUSTRIAL LANDFILL 

HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
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Decision Rules (Continued) 
• If the landfill gas concentrations in all off-site GMPs and all extraction wells or all passive vents 

meet project completion criteria for the active portion of the project, then the operators will 
switch to the monitoring phase to ensure that the wells or vents do not experience a rebound of 
landfill gas. If a rebound occurs, the operators will return to the active extraction phase. 

• If all gas and vapor concentrations meet project completion criteria in all UCSF GMPs and all 
extraction wells for both the 4-week and 4-month post-operation monitoring period, then the gas 
extraction wells can be plugged and abandoned, and the UCSF GMPs will be incorporated into 
the regular gas monitoring program. 

• If all gas and vapor concentrations meet project completion criteria in all landfill perimeter GMPs 
outside the barrier wall and in all passive vents for both the 4-week and 4-month post-operation 
monitoring period, then the passive vents can be sealed shut or abandoned, and regular gas 
monitoring will continue for the perimeter GMPs to the end of the post-closure care period. 

Tolerable Limits on Decision Errors 
• Site-specific sampling objectives and the media being monitored negate the use of statistical 

methods because specific sampling locations are defined by unit operations and potential 
exposure points.  Tolerable limits on decision errors cannot be precisely defined because the 
project criteria precisely define action concentrations.  

Optimization of Sampling Design 
• Extraction systems are to be monitored between the carbon vessels, between the carbon and 

Hydrosil vessels, after the Hydrosil vessel at the system effluent, and at hose connections to the 
well head and the extraction and treatment units. 

• Influent gas concentrations are to be monitored at the wellhead of the extraction wells and passive 
vents. 

• Gas concentrations at GMPs are to be monitored at the wellhead. 
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TABLE 5 
 

LABORATORY REPORTING LIMITS FOR EPA METHOD TO-14A 
EXTRACTION, MONITORING, AND MAINTENANCE PLAN  

LANDFILL GAS REMOVAL ACTION 
PARCEL E INDUSTRIAL LANDFILL 

HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

Volatile Organic Compounds  
Laboratory Reporting Limit 

(µg/m3) 
1,1,1-Trichloroethane 2.7 
1,1,2,2-Tetrachloroethane 3.4 
1,1,2-Trichloro-1,2,2-trifluoroethane 3.8 
1,1,2-Trichloroethane 2.7 
1,1-Dichloroethane 2.0 
1,1-Dichloroethylene 2.0 
1,2,4-Trichlorobenzene 14.8 
1,2,4-Trimethylbenzene 2.5 
1,2-Dibromoethane 3.8 
1,2-Dichloro-1,1,2,2-tetrafluoroethane 3.5 
1,2-Dichlorobenzene 3.0 
1,2-Dichloroethane 2.0 
1,2-Dichloropropane 2.3 
1,3,5-Trimethylbenzene 2.5 
1,3-Butadiene 4.4 
1,3-Dichlorobenzene 3.0 
1,4-Dichlorobenzene 3.0 
2-Butanone 5.8 
2-Hexanone 8.2 
4-Ethyltoluene 10.0 
4-Methyl-2-pentanone 8.2 
Acetone 4.8 
Benzene 1.6 
Bromodichloromethane 3.4 
Bromoform 20.8 
Bromomethane 1.9 
Carbon disulfide 6.4 
Carbon tetrachloride 3.1 
Chlorobenzene 2.3 
Chloroethane 1.3 
Chloroform 2.4 
Chloromethane 1.0 
cis-1,2-Dichloroethene 2.0 
cis-1,3-Dichloropropene 2.2 
Cyclohexane 6.8 



TABLE 5 (Continued) 
 

LABORATORY REPORTING LIMITS FOR EPA METHOD TO-14A 
EXTRACTION, MONITORING, AND MAINTENANCE PLAN  

LANDFILL GAS REMOVAL ACTION 
PARCEL E INDUSTRIAL LANDFILL 

HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

Page 2 of 2 

Volatile Organic Compounds  
Laboratory Reporting Limit 

(µg/m3) 
Dibromochloromethane 17.2 
Dichlorofluoromethane 8.4 
Ethanol 3.8 
Ethylbenzene 2.2 
Heptane 8.0 
Hexachlorobutadiene 21.2 
Hexane 7.2 
Isopropyl alcohol 5.0 
m,p-Xylenes 2.2 
Methylene chloride 2.0 
MTBE 7.2 
o-Xylene 2.2 
Propylene 3.6 
Styrene 2.1 
trans-1,2-Dichloroethylene 8.0 
trans-1,3-Dichloropropene 2.2 
Tetrachloroethylene 3.4 
Tetrahydrofuran 6.0 
Toluene 1.9 
Trichloroethene 2.7 
Trichlorofluoromethane 10.4 
Vinyl acetate 7.0 
Vinyl chloride 1.3 

Notes: 

EPA U.S. Environmental Protection Agency 
MTBE Methyl-tertiary-butyl-ether 
TO Toxic Organics 
µg/m3 Micrograms per cubic meter 
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TABLE 6 
 

EPA REGION IX PRGs FOR AMBIENT AIR 
EXTRACTION, MONITORING, AND MAINTENANCE PLAN  

LANDFILL GAS REMOVAL ACTION 
PARCEL E INDUSTRIAL LANDFILL 

HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

Compound 
 

PRGa Unit 
1,1,1-Trichloroethane 1,000 µg/m3 
1,1,2-Trichloro-1,2,2-trifluoroethane 31,000 µg/m3 
1,1,2-Trichloroethane 0.12 µg/m3 
1,1-Dichloroethane 520 µg/m3 
1,2,4-Trichlorobenzene 210 µg/m3 
1,2,4-Trimethylbenzene 6.2 µg/m3 
1,2-Dibromomethane NA µg/m3 
1,2-Dichloro-1,1,2,2-tetrafluoroethane NA µg/m3 
1,2-Dichlorobenzene 210 µg/m3 
1,2-Dichloroethane 0.074 µg/m3 
1,2-Dichloropropane 0.099 µg/m3 
1,3,5-Trimethylbenzene 6.2 µg/m3 
1,3-Butadiene 0.0037 µg/m3 
1,3-Dichlorobenzene 3.3 µg/m3 
1,4-Dichlorobenzene 0.31 µg/m3 
2-Butanone 1,000 µg/m3 
2-Hexanone NA µg/m3 
4-Ethyltoluene NA µg/m3 
4-Methyl-2-pentanone 83 µg/m3 
Acetone 370 µg/m3 
Benzene 0.25 µg/m3 
Bromomethane 5.2 µg/m3 
Carbon dioxide NA % 
Carbon disulfide 730 µg/m3 
Carbon tetrachloride 0.13 µg/m3 
Chlordaneb 0.019 µg/m3 
Chlorobenzene 62 µg/m3 
Chloroethane 2.3 µg/m3 
Chloroform 0.084 µg/m3 
Chloromethane 1.1 µg/m3 
Cyclohexane 21,000 µg/m3 
Dichlorodifluoromethane 210 µg/m3 
cis-1,2-Dichloroethene 37 µg/m3 
trans-1,2-Dichloroethylene 73 µg/m3 
trans-1,3-Dichloropropene 0.48 µg/m3 
Ethylbenzene 1,100 µg/m3 



TABLE 6 (Continued) 
 

EPA REGION IX PRGs FOR AMBIENT AIR 
EXTRACTION, MONITORING, AND MAINTENANCE PLAN  

LANDFILL GAS REMOVAL ACTION 
PARCEL E INDUSTRIAL LANDFILL 

HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
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Compound 
 

PRGa Unit 
Ethanol NA µg/m3 
Hexachlorobutadiene 0.086 µg/m3 
Hexane 210 µg/m3 
Heptane NA µg/m3 
Isopropyl Alcohol NA µg/m3 
Methane NA ppmv 
Methane NA % 
Methylene chloride 4.1 µg/m3 
Nitrogen NA % 
NMOC NA ppmv 
Oxygen NA % 
Polychlorinated biphenyls (PCBs)b 0.0034 µg/m3 
Polypropyleneb NA µg/m3 
Propylene NA µg/m3 
Radonb NA µg/m3 
Styrene 1,100 µg/m3 
Tetrachloroethylene 3.3 µg/m3 
Tetrahydrofuran 0.99 µg/m3 
Toluene 400 µg/m3 
Trichloroethene 1.1 µg/m3 
Trichlorofluoromethane 7,300 µg/m3 
Vinyl chloride 0.22 µg/m3 
m,p-Xylenes 730 µg/m3 
o-Xylene 730 µg/m3 

Notes: 

a NA is listed for compounds with no PRG 
b No analysis for this compound was performed during initial EPA Method TO-14 testing 

EPA U.S. Environmental Protection Agency 
µ/m3 Micrograms per cubic meter  
NA Not applicable 
NMOC   Nonmethane organic compound 
PCB Polychlorinated biphenyl 
ppmv     Parts per million by volume 
PRG      Preliminary remediation goal 
TO Toxic Organics 
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TABLE 7 
 

SAMPLING PROCEDURES AND METHODS 
EXTRACTION, MONITORING, AND MAINTENANCE PLAN  

LANDFILL GAS REMOVAL ACTION 
PARCEL E INDUSTRIAL LANDFILL 

HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

Task Media Analyte 
 

Analytical Test Method 
Gas Extraction Gas VOCs, NMOCs, methane Concentration:  GEM 2000 and PID  

Presence and concentration 
(collected in Summa canister) 

Conducted in field in accordance with GEM 2000 
Operation Manual and TtEMI SOPs Nos. 003 and 074 
(Appendix C) 
Analyses conducted at laboratory include EPA Method 
TO-14A and CFR TM-3C 

Passive Venting Gas VOCs, NMOCs, and methane  Concentration:  GEM 2000 and PID 
Presence and concentration 
(collected in Summa canister) 

Conducted in field in accordance with GEM 2000 
operation manual and TtEMI SOPs Nos. 003 and 074 
(Appendix C) 
Analyses conducted at laboratory include EPA Method 
TO-14A and CFR TM-3C 

Notes: 

CFR Code of Federal Regulations 
EPA U.S. Environmental Protection Agency 
NMOC Nonmethane organic compound 
PID Photoionization detector 
SOP Standard operating procedure 
TM Test method 
TO Toxic Organics 
TtEMI Tetra Tech EM Inc. 
VOC Volatile organic compound 
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TABLE 8 
 

ANALYTES AND SAMPLE VOLUMES 
EXTRACTION, MONITORING, AND MAINTENANCE PLAN  

LANDFILL GAS REMOVAL ACTION 
PARCEL E INDUSTRIAL LANDFILL 

HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

Analysis Method 
Sample Volume  
and Container  

Extra MS/MSD 
Volume Preservation 

Analytical 
Holding Time 

Volatile Organic Compounds EPA Method TO-14A 1-L Summa Canister LCS/LCSD  NA NS 
Methane CFR TM-3C 1-L Summa Canister LCS/LCSD NA NS 

Notes: 

CFR Code of Federal Regulations 
EPA U.S. Environmental Protection Agency 
L Liter 
LCS Laboratory control sample 
LCSD Laboratory control sample duplicate 
MS Matrix spike 
MSD Matrix spike duplicate 
NA Not applicable 
NS Not specified 
TM Test method 
TO Toxic Organics 
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MONITORING LOG FORMS 
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Tetra Tech EM Inc.

Date  
Meter Type
SN
Date Calibrated

Time Location ID Emission Reading Upwind Downwind Comments
(ppm) (ppm) (ppm) (ppm)

Notes:
ID Identification

ppm Parts per million
SN Serial number

AIR MONITORING LOG              

 

 



Tetra Tech EM Inc. CALIBRATION LOG FOR METHANE METER

Reading
Date Time Brand Model Serial No. Type Lot # Exp. Date concen. (%)

CES-Landtec GEM 2000 Methane 15%
CO2 15%
O2 0%
Methane 0%
CO2 0%
O2 4%

CES-Landtec GEM 2000 Methane 15%
CO2 15%
O2 0%
Methane 0%
CO2 0%
O2 4%

CES-Landtec GEM 2000 Methane 15%
CO2 15%
O2 0%
Methane 0%
CO2 0%
O2 4%

CES-Landtec GEM 2000 Methane 15%
CO2 15%
O2 0%
Methane 0%
CO2 0%
O2 4%

CES-Landtec GEM 2000 Methane 15%
CO2 15%
O2 0%
Methane 0%
CO2 0%
O2 4%

Instrument Calibration Gas
Comments



Tetra Tech EM Inc. CALIBRATION LOG FOR PID/CGI/TOXIC GAS METER

Reading
Date Time Brand Model Serial No. Type Lot # Exp. Date concen. (%/ppm)

Methane 50 % LEL
O2 21%
H2S 25 ppm
Cl 10 ppm
Isobutylene 100 ppm
Methane 50 % LEL
O2 21%
H2S 25 ppm
Cl 10 ppm
Isobutylene 100 ppm
Methane 50 % LEL
O2 21%
H2S 25 ppm
Cl 10 ppm
Isobutylene 100 ppm
Methane 50 % LEL
O2 21%
H2S 25 ppm
Cl 10 ppm
Isobutylene 100 ppm
Methane 50 % LEL
O2 21%
H2S 25 ppm
Cl 10 ppm
Isobutylene 100 ppm
Methane 50 % LEL
O2 21%
H2S 25 ppm
Cl 10 ppm
Isobutylene 100 ppm

Notes:
LEL Lower explosive limit
PID Photoionization detector

ppm Parts per million

Instrument Calibration Gas
Comments



Name:
Date:

Tetra Tech EM Inc. PERFORMANCE MONITORING LOG

Sampling Location GEM2000

Location ID

Description (for 
example, GMP/ 

Well/Before 
Carbon/After 

Hydrosil)
Methane
(GEM -%)

CO2
(%)

O2
(%)

LEL
(%)

NMOCs
(ppm)

Background
NMOCs

(ppm)

Notes:
cfm Cubic feet per minute

GMP Gas monitoring probe
Hg Mercury
ID Identification

LEL Lower explosive limit
NMOC Nonmethane organic carbon

PID Photoionization detector
ppm Parts per million

Notes

PID

Recovery 
Blower 

Flowrate 
(cfm)

Relative 
Pressure (in 

H2O)

Water Level
(feet below 

casing) Time
Temp

(° C/° F)

Barometric 
Pressure          
(in Hg)
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1. INTRODUCTION 

CARBONAIR Environmental Systems Incorporated is the supplier of the soil 
remediation equipment for Innovative Technical Solutions to be installed at the Hunters 
Point Shipyard in San Francisco, CA. This Operation and Maintenance Manual contains 
important documentation and provides specific operation and maintenance information 
for this system and individual components. 

Section 2 provides a description of the groundwater treatment system. This section is 
useful for learning about the process and system operating conditions. 

Section 3 contains the Control Panel Schematic and a description of the system controls. 

Section 4 contains start up and shut down procedures. 

Section 5 contains a maintenance schedule for the system; the provided schedule is a 
summary of the recommended routine mainte nance items. Additional maintenance items 
or shorter maintenance intervals may be required depending on operating conditions. 

Section 6 contains troubleshooting guide for the system. The troubleshooting guide has 
been created to aid in simple troubleshooting tasks. More involved troubleshooting 
methods can be found in the appendices, or by calling CARBONAIR. 

Section 7 includes the test reports generated prior to shipping the equipment. 

The appendices contain the original equipment manufacturers’ operation and 
maintenance manuals, and specification sheets. 

If you have any questions or problems please contact CARBONAIR at (763) 544-2154. 

09/05/02 
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2. SYSTEM DESCRIPTION 

Item Description P&ID Designation 
SOB Vapor Extraction 
System 
SVE Moisture Separator 
S V E  Blower 
Vapor Treatment 
System 
Carbon & Hyrdosil 

Scope 
The soil treatment system described in this section is located at the Hunters Point 
Shipyard site. 

Manufacturer Model # 
CARBONAIR CE404 

Rotron MS2OOP 
Rotron EN404AR58ML 

CARBONAIR GPC-3 

The System Component Summary lists the major items in each system. The System 
Description describes how the contaminated vapor moves through the system listing each 
of the major components. For details on each of the items listed, refer to the Component 
Description immediately following the System Description. 

System Component Summary 
The following tables list the major items in each system: 

System Description 

Two systems were provided on trailers with an SVE blower system and off gas treatment. 
Four of the systems, were skid mounted systems with only off gas treatment. 

The trailer systems require 240 VAC, 1 phase power connected to the starter box for the 
motor. The blowers are used to induce a vacuum on the ground to pull vapors from the 
ground. 

The off gas in either system is treated by two vapor phase carbon vessels and one 
hydrosil vessel. The carbon removes the VOC contaminants and the hydrosil removes 
the vinyl chloride. 

Soil Vapor Extraction System 
The vapor/water mixture is extracted from the ground via the SVE manifold. The 
vapor/water enters the moisture separator where moisture is removed and the vapor is 
filtered and discharged. Water collects in the moisture separator. The system should be 
routinely inspected and drained of water. The frequency will be dependant on the 
amount of water developed from the ground. 

09/05/02 
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Component Descriptions 
Soil Vapor Extraction System (only the trailer systems have the SVE option) 
A CARBONAIR model CE404 soil vapor extraction system was supplied for the trailers. 
The soil vapor extraction system includes the following items 

SVE Moisture Separator 
The moisture seperator supplied as a part of the CARBONAIR CE656 SVE system has a 
capacity of 10 gallons. 

SVE Blower 
A Rotron model EN404AR58ML Regenerative blower was supplied with the SVE 
system. The blower provides up to 50 scfm and 40 in W.C. vacuum. The blower has a 1 
hp, 230V, one phase, EXP motor. The SVE blower provides a vacuum for the Soil Vapor 
Extraction wells 

Vapor Treatment System (included with all systems) 

Vapor Phase Carbon 
Each system includes (2) Carbonair model GPC3 vapor phase carbon vessels. The 
vessels have hose connections and are operated in series. Each vessel has a discharge 
sampling point. Each carbon vessel is filled with 200 Ibs of vapor phase carbon. 

Hydrosil Vessels 
Each system includes (1) Carbonair model GPC3 hydrosil vessel. The vessel has hose 
connections and is operated in series with the carbon vessels. The vessel has a discharge 
sampling point. Each hydrosil vessel is filled with 400 Ibs of hydrosil. 

09/05/02 
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3. CONTROLS DESCRIPTION 

The trailer mounted units were supplied with a starter for the SVE motor. An electrician 
will need to wire the starter with 240 VAC, 1 phase power. Rotation of the blower must 
be verified and correct if rotation is backwards. The motor amperage should be checked 
on each leg during operation to make sure the system is operating within the nameplate 
amperage of the motor. The system will shut down only if the internal motor temperature 
switch opens. 

09/05/02 
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4. STARTUP A N D  SHUTDOWN PROCEDURE 

Start up Procedures: 
Before starting any system, thoroughly inspect the system for signs of damage. Then, 
read the start up procedure. 

Control Panel 1 phase, 240V 
WARNING! - Do not power the panel until this procedure is complete. Damage to the 
panel may result. 
1. Switch the disconnect to the “OFF” position and open the inner door. Verify that the 
inner door disconnect is in the off position. 
2. Switch on the main incoming power to the panel. CAUTION! - The disconnect now 
has power! 
3. Confirm that incoming power is 240 V on all phases. 4. Record the following operating 
conditions: 
L1 to ground V 
L2 to ground V 
L1 to L2 V 
5. Be sure that all circuit protectors are reset. 

Regenerative SVE 
1.  Verify that all influent and effluent connection have been made, and open all inlet, 

outlet, and bleed valves to ensure that there are no restrictions on the blower. Close 
all sample taps. 

2. Verify that the panel is operational and installed correctly (see panel start up 
procedures) 

3. Bump the blower to verify rotation by holding the SVE blower HOA in the ‘‘HAND” 
position. Rotation arrows are located on the blower to signify proper rotation. It is 
pertinent to physically verify the proper flow. This can be achieved by testing to see 
if there is suction on the SVE bleed line. If rotation is backwards, have an electrician 
exchange two of the power leads. Be sure to lock out and tag the main incoming 
power. Verify that there is not power with a multhneter. 

4. Once rotation has been confirmed to be correct, put the SVE blower HOA in the 
“AUTO” position to start the blower. Let the blower run with no load for a few 
minutes. 

5. Throttle the inlet bleed valve until operating conditions are reached. Depending on 
the actual well restriction, the operating vacuum may not be reached. The desired 
flow conditions at the well header can now be adjusted. 

6 .  Record the following applicable operating conditions: 

SVE inlet vacuum 

SVE motor amp draw 

09/05/02 
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Pressure drop across the knock out filter 

SVE exhaust temperature 

SVE exhaust pressure 

SVE flow rate 

Shut Down Procedures 
CAUTION! - When disabling any motor or piece of equipment be certain that all source 
of power and fluid have been locked out and tagged. 

Regenerative SVE 

1. Remove all water from the moisture separator. 

2. Run blower for 10 minutes with clean dry air only. 

09/05/02 
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5. MAINTENANCE 

System 
Moisture Separator 

Filter 

Blower 

Vapor Phase 
Carbon/Hydmsil Units 

This section should be used as a guide for general maintenance items. The recommended 
maintenance intervals are based upon past experience with the equipment and equipment 
manufactures’ literature. It is important to use discretion when implementing the 
maintenance schedule. Unforeseen operating condition may require additional 
maintenance. 

Task 
C ld rep lace  inlet 
filter and demister 
Clean sunp, site glass, 
pump down switch 
Blower filter cleaning 
or replacement 
Grease blower motor 
bearings with NLGI #2. 
Grease, if applicable. 
Replace carbon 

09/05/02 

Recommended frequency 
When differential pressure across the filter exceeds 

As needed, depending on water quality. Recommend 
initial inspection after six month. 
As needed, depending on air quality conditions 

15”HzO. 

Yearly 

As needed, depending on the operating conditions. 
See carbon modeling to estimate the bed life of the 
carbon. 
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6. TROUBLE SHOOTING 

Problem Possible cause System 

Blower 

Solution 1 

09/05/02 

Blower will not operate 

Blower runs at a reduced 
performance 

Tripped circuit 
protector 

Open the inner door and reset the circuit protector. A 
tripped circuit protect can be an indication of a 
problem. Inspect the system thoroughly and check 
the operating conditions. 
Check to see that the motor temperature switch has 
been wired, or that there is a jumper, if a switch is not 
present. 
Refer to Appendix or contact CARBONAIR for help 
in diagnosing faulty blower. 
Verify and change rotation 

Clean or replace inlet filter 

Motor temperature 
switch is inoperative 

Faulty Blower 

Incorrect blower 
rotation 
Inlet filter fouled 

Excessive effluent 
pressure 

Verify operating condition. Ensure that thexe is not 
excessive backpressure on the unit, (i.e. reduced pipe 
sizes, fouled Carbon bed, or fouled CATOX.) 
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7. TESTING REPORTS 
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1 .O SAFETY PRECAUTIONS 

Be sure you thoroughly read & understand 
this 0 & M Manual before beginning 
operation. If you have any questions, 
please call Carbonair Environmental 
Systems, Inc. at (800) 526-4999. 

Be sure all electrical disconnects are "OFF" 
and locked out before servicing. 

Take time to  record your specific operating 
parameters on page 8. 

2.0 EQUIPMENT DESCRIPTION 

Carbonair's Model CE-404/1 skid mounted soil 
vapor extraction (SVE) system is an integrated 
equipment and control package designed for 
high performance, portability and ease of use. 
Carbonair's unique stacked design saves space 
without sacrificing performance. 

- 

Figure No.1 
Typical Skid Mounted SVE System 
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optional wheel assembly and t w o  wheel cart 
are also available to  make it easier to move the 
unit as required. 

1 1  System Dimensions 

The following table outlines the specifications 
of the typical CE-404/1 skid mounted SVE 
system. 

56' H x28-  L x 23' W 

Table No.1 
CE-404/1 System Specifications 

I 107 dm II 
11 2 I Minimum Flow I O h  II 
11 3 I Maximum Vncwm I - 52' W.C. II 

starter switch, 
custom control panel with appropriate 
NEMA enclosure, 
UL-listed control panel, 
blower muffler, 
additional vacuum gauges, 
high level switch, 
temperature gauges, 
posl-filter vacuum relief valve, 
discharge pump for moisture separator with 
explosion proof level controls, 
trailer mounted or custom enclosure, 
calibrated f low monitoring assemblies, 

I 
Explosion Roof 

1.Ohp 

3.0 PROCESS DESCRIPTION 

I 6 vonage ll5R30 

14.5ff.2 ll 7 I Maximum Blower Amps 

smgle 

Dlrcharae pipe Size 

Shipping Weight 192 Ibr 

The CE-404/1 skid mounted SVE system has 
the following standard features: 

lter vacuum relief valve, 

Optional features include: 

J NEMA 7 enclosed manual starter w/thermal 
overload, 

J NEMA 3R or NEMA 4 enclosed manual 

Carbonair's CE-404/1 skid mounted SVE 
system is designed to provide an efficient and 
economical means in which to extract vapors 
from contaminated soils. 

Contaminated vapors are drawn into the side of 
the moisture separator tank where excessive 
moisture is removed from the air flow stream. 
Controlled amounts of dilution or make-up air 
can be introduced into the influent air f low 
stream through a controllisolation valve to  
optimize blower performance and minimize 
excessive blower discharge temperatures. The 
moisture separator is equipped with a drain 
valve at the bottom of the tank to  remove 
condensate as required. 

After the moisture has been separated from the 
air flow stream, particulates are removed by an 
in-line air filter. Filtering the air t o  remove 
particulates is an essential part of the process 
because it helps to  protect the blower from 
excessive wear and prevent vibration resulting 
from solids buildup on the impeller. 

From the filter, the air is drawn into the blower 
and is then discharged directly into the 

(- 
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atmosphere or may be directed to  an off-gas 
treatment system like vapor phase carbon for 
further treatment. A n  optional silencer can be 
used in the discharge stack to  reduce operating 
noise levels if necessary. 

4.0 INSTALLATION 

stable and difficult to tip over. However, the 
unit should be strapped in place during 
transport as an added safety precaution. 

4.1 Inspection 

Upon receipt of the CE-404/1 skid mounted 
W E  unit, and before the unit is removed from 
the truck, be sure to perform a complete 
inspection for damage. 

DO NOT operate the unit if it has been 
damaged since this could result in personal 
injury and/or damage to  other equipment. I f  the 
CE-404/1 skid mounted SVE system sustains 
damage during transit, notify the carrier and call 
Carbonair immediately a t  (800) 526-4999. 

4.2 Loadinq & Unloadinq 

When handling the CE-40411 skid mounted SVE 
system, be careful not t o  damage any of the 
system components, fittings, and inletloutlet 
ports. 

The CE-404/1 unit weighs approximately 192 
pounds, is relatively compact and is mounted 
o n  a skid which makes it easy to load and 
unload using a forklift. Since the most of the 
weight is contributed by the blower which is 
located at the bottom of the unit, it is very 

4.3 Connections 

After the CE-404/1 skid mounted SVE system 
has been properly inspected and positioned on 
site, process connections can be made. 

The SVE unit is shipped with all nozzles and 
ports covered. This is done as a safety 
precaution and also to prevent equipment 
damage. The covers must be removed prior t o  
making the necessary piping connections. 

Once the system is in place and the - 
connections are ready, make the necessary 
connections as outlined below. If there are any 
special connection requirements, assistance is 
available by calling Carbonair at (800) 526- 
4999. 

1. 

2. 

Attach the exhaust stack extension piping 
as required. 

Note: Be sure to install the discharge 
piping so as to prevent water from entering 

the blower. 

Connect the inlet air piping to  the moisture 
separator influent coupling. 

Note: A standard 2-inch "'FERNGO" 
fitting (model #: 1056-22) is recommended 

for this connection. If the fitting has not 
been provided, it can be ordered directly 
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from Fernco @ 7-800-521-1283 or 
obtained from a local plumbing supplier. 

3. Connect the drain pipe or hose to the drain 
fitting at the bottom of the moisture 
separator. 

4. Install sample ports on the inlet and outlet 
piping t o  monitor system performance. 
Since turbulence and other unique 
operating conditions may adversely affect 
the accuracy of sampling results, it is 
recommended that an emissions expert be 
consulted to  specify the best locations for 
air sampling and air flow measurements. 

5. Make the necessary electrical connections 
as specified in the Rotron blower O&M 
manual. 

5.0 START-UP 

After all the necessary connections are made, 
proceed with the following start-up procedures: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Verify that the drain valve is closed at the 
bottom of the moisture separator. 

Verify that  the in-line filter is in place and 
the filter housing cover is closed. 

Open the dilution air valve on the inlet pipe. 

Open the process air inlet valve to  the SVE 
skid. 

Start the SVE blower. 

Record the vacuum gauge readings at each 
location. 

Measure the blower motor current draw 
and the flow rate through the unit. 

8. Adjust the dilution valve position until the 
current draw and the air f low rate falls 
within the recommended blower operating 
range. 

9. To achieve optimum performance of the 
SVE unit during initial start-up, check: 

J motor current draw 
J air flow rate 
J filter pressure differential 
J air leaks 
J inlet & outlet air temperatures 

Refer to the Specific Operating Parameters 
Section on page no. 8 for project specific 
information. 

6.0 OPERATION 

After initial start-up & 
- 

successful checkout of ( 
the SVE unit, long term continuous operation 
can be initiated. 

The CE-40411 skid mounted SVE system is 
designed for an operating air flow range of 0 t o  
107 cfm. Performance of the CE-404/1 unit 
should be checked periodically by measuring 
the pressure drop across the filter, blower 
motor current draw, air flows, temperatures 
and vacuum levels. Measurement & sampling 
frequencies will be dictated by process air 
flows, inlet air characteristics and unique 
operating conditions. 

Be sure to check the Rotron blower O&M 
manual for normal operating ranges and 
operating instructions. 

7.0 TROUBLE SHOOTING 

There are a few situations which may arise 

, 

4 Copyright 1994 Carbonair Environmental Systems, Inc. (12/05/94) 



while operating the CE-40411 skid mounted 
SVE system which can adversely effect the 
performance of the unit and/or result in 
abnormally high maintenance costs. Most of 
these situations can be resolved by following 
the directions which are outlined in the Rotron 
blower O&M manual. 

If any situations cannot be corrected using 
Rotron O&M manual, contact Carbonair at 
(800) 526-4999 for additional help. 

condensate drain valve at the bottom of the 
tank. The blower must be shut down before 
the drain valve i s  opened and then restarted 
when the valve is closed. 

8.3 Waste Disposal 

Proper disposal of the contaminated condensate 
is essential. Be sure to  follow all local, stare 
and federal regulations for handling, storing, 
transporting, disposal of the condensate. 

8.0 MAINTENANCE 
9.0 SPARE PARTS 

There are several maintenance tasks which 
must be performed periodically to ensure 
continued, trouble free operation. These tasks 
are discussed in subsequent sections. 

When ordering spare parts, refer t o  the 
drawings a t  the end of this manual. Be sure to  
provide the SVE system model number and the 
complete description of the part. 

8.1 Filter Replacement 

10.0 DESIGN CRITERIA SUMMARY - 
Periodically, the in-line air filter will have to be 
replaced. As the filter becomes plugged, the 
air flow through the filter is restricted and the 
differential pressure increases. Eventually, the 
blower will begin to  overheat resulting in 
equipment damage. 

Carbonair recommends that the filter be 
replaced before the air flow and SVE blower 
current draw fall outside of the recommended 
operating ranges. Refer t o  the Rotron O&M 
manual for normal blower operating levels and 
recommendations for optimizing blower 
performance. 

8.2 Condensate Orainaae 

Drainage of condensate from the bottom of the 
moisture separator may be required periodically 
depending on the inlet gas stream moisture 
content. This is done by opening the 

Table No. 1 on page 2 outlines the design 
specifications for the standard CE-404/1 skid 
mounted SVE system. However, for project 
specific design parameters, refer to  the specific 
operating section on page 8. 

11 .O DRAWINGS 

An assembly drawing has been included on 
page 6 to simplify the part identification and 
ordering process. A parts list is included along 
with the corresponding order number. 
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Figure No. 4 
CE-404/1 skid mounted SVE system Assembly Drawing No. 1 

I 
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Rotron Cyclonic Filter 

Skid SVE 

Table No. 3 
CE-404/1 skid mounted SVE system Assembly Drawing Parts List & Order Numbers 

FI 130804 

SK 133956 

BL 124965 U 1 I Rotron Blower EN404AR58ML I 

Rotron Electric Motor Starter 1-Phase 230 Volt ST 130878 

Rotron In-Line Filter FI 130867 

II 7 1 Levelswitch I SW 134436 

VacuumGauge 114 060 GA 136386 

8 

9 

10 

II 1 I 

__ Drain 

Vacuum Relief Valve - 
Silencer MU 11 9224 
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73.0 SPECIFIC OPERA TING PARAMETERS 

Job 

Carbonair's Serial Number 

Inlet Air Flow Rate 

Inlet Temperature { O F )  

Outlet Temperature (OF) 

Inlet Relative Humidity (%) 

Differential Pressure Range ("W.C.) 

Pre-Filter Vacuum (" W.C.) 

Post-Filter Vacuum {" W. C.) 

Blower Motor Phase 

Current Draw Range (amps) 

Blower Current Draw (amps) 

Contaminant Description 

Contaminant Concentration 

Contaminant Mass Flow 

OPTIONAL FEATURES INCLUDED: 

Single 0 Three Phase 0 
- 
i 

NEMA 7 Enclosure 0 
NEMA 3R Enclosure 0 
NEMA 4 Enclosure 0 
Custom Control Panel 
UL-Listed Control Panel 0 
Blower Muffler 0 
Additional Vacyum Gauges 0 

High Level Switch 0 
Post-Filter Vacuum Relief Valve 0 
Discharge Pump w l  Controls n 
Trailer Mounted 0 
Custom Enclosure 0 
Flow Monitoring Assemblies 0 

a Copyright 1994 Carbonair Environmental Systems, Inc. (12/05/941 
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1.0 SAFETY PRECAUTIONS 

Be sure you thoroughlyread and understand this O W  
Manual before beginning operation. If you have any 
questions, please call Carbonair Environmental 
Systems, Inc. at (800) 526-4999. 

Be sure all electrical disconnects are “OFF’ and locked 
out before servicing. 

Always wear gloves, eye protection and protective 
clothing when working with the carbon vessel. 
Obtain an activated carbon Material Safety Data Sheet 
(MSDS) for more detailed safety and handling 
information (adable  upon request). 
Take time to record your specific operating parameters 
on page 9. 

2.0 EQUIPMENT DESCRIPTION 

Carbonair‘s GPC-3 $ps,asph&&on adsorbers are fabricated 
using standard 55-gdon steel drums. The units are compact 
and drum-dolly compatible, making installation quick and 
troubIedee. 

Figure No. 1 
TvDical GPC Unit 

1 
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i 4.3 Connections 2. Record the inlet and outlet pressures and note the 
pressure drop across the unit. Measure the inlet air flow 

After the GPC-3 gas phase carbon adsorber has been properly and then check the Pressure Drop Chart in No. 2. 
inspected and positioned on site, process connections can be Verify that the unit is operating according to the design 

curve. made. 

The GPC unit is shipped with all nozzles and ports covered. 
This is done as a safety precaution and to prevent moisture 
from contaminating the activated carbon in the vessel. The 
covers must be removed prior to making the necessarypiping 
connections. 

1. Attach the exhaust stack, avoiding unnecessary 
restrictions in the off-gas ducting. Ducting should 
be sized for minimum friction loss according to the 
design air flow rate for the unit. When in doubt, 
ducting should match the size of the GPG-3 air outlet 
port. 

3. To achieve optimum performance of the GPC unit during 
initial start-up, check 

J Theairflowrate 
J The pressure drop 

Forairleaks 
J The inlet air temperature 
J The inlet air relative humidity 

Refer to the Speci6c Operating Parameters Section on 
Page 9. 

6.0 OPERATION 

Note: Be sure to install a cap (which does not 
significantly restrict the airflow) on tbe discbarge 
stack to prevent water from entering the carbon 
vessel - ifone bas not already bepsprovided. 

After initid Start-up and successful checkout of the GPC unit, 
long term continuous operation can be initiated. 

The GPC-3 gas phase carbon adsorber is designed for a 
nominal airflow rate of 75 cfm, an optimum relative humidity 

2. Connect the inlet air piping to the innuent flange or 
coupling. AU interconnecting piping should be self- 
supporting. 

3. Carbonair recommends installing a pressure gauge 
(rated in inches of water) and sampling tap in both 
the inlet and the outlet piping to assist in the 
evaluation of GPC system performaace. The inlet 
and the outlet pressure gauges provide the ability to 
calculate the pressure drop across the unit. The 
sample taps provide the ability to collect 
representative gas samples for contaminant removal 
performance determinations. 

5.0 START-UP 

of 50% and a maximum inlet operating temperature of 100 
degrees F. The inlet flow rate, relative humidity and the 
temperature must be regularly monitored to MnFg compliance 
with GPG3 design operating criteria. Thiswill ensure optimum 
contaminant remaval performance of the unit. 

Note: For further information regarding the effects 
of burnidity and temperature on vaporphase urrbon 
performance, refw to the attached fact sheet. 

Performance of the GPC3 unit should be checked periodically 
by measuhg the pressure drop across the unit and evaluating 
the contaminant removal of the carbon bed by sampling inlet 
and outlet gas streams. Measurement &sampling frequencies 
will be dictated by process air flows and inlet contaminant 
concentrations. 

As the carbon bed adsorbs contaminants and moisture from 
the flow stream, the pressure drop across the unit may 
increase. The operation should be terminated and the carbon 

After all the necessary connections are made, proceed with 
the following start-up procedures: 

1. start the process air 
air into the GPC Unit, 

to be, the ~ ~ o d u ~ o n  of replaced when the effluent concentration of the critical 
contaminant approaches the discharge limit. Again, 

3 



3. Situation 

2 

Unusually low pressure drop across the unit (see 
the Pressure Drop Chart, Figure No. 2). 

Type I ForcedDraft 

9.0 SPAR€ PARTS 

When ordering spare parts, refer to the drawings at the end of 
this manual. Be sure to provide the vessel model number and 
the complete description of the part. 

Cause: 
10.0 DESIGN CRITERIA SUMMARY 

This could be caused by the following: 

J Low activated carbon level on carbon bed. 
J Low inlet gas flow. 
J Larger activated carbon particle size being used than is 

required. 

Solution: 

Verify inlet gas flows. 

Venfytheactivatedcar~nparticlesizeagainstthedesign 
Check the carbon bed depth. 

specification. 

8.0 MAINTENANCE 

Periodically, the spent activated carbon will have to be 
replaced. Carbonair recommends replacing the entire unit 
rather than replacing only the carbon in the vessel. 

8.1 Waste DisDosal 

Proper disposal of spent carbon and any contaminated 
condensate is essential. Be sure to follow all local, stat and 
federal regulations for handling, storing, transporting, disposal 
and reactiwtion of spent carbon and condensate. 

The following table outlines the design criteria for the GPC-3 
gas phase carbon adsorber. 

Table No. 2 
Design Criteria Summary 

2.7 square fcct 

I 1 .  

6 ICPrbed Bed Weight I - ~ l b S . y 0 9 ' 6 ' '  

100" F 



Figure No. E 
GPC-3 Assembly Drawing No. 1 /‘ 

1 B  

1 c  

INLET PIPING 

Drum Cover 

Drum Clamp Ring 

Table No. 3 
GPC-3 Assembly Drawing Parts List 

2A 

2 8  

2 c  

I 1 A  I Drum 55-gallon Steel 

Bulkhead Fitting Body I 
Bulkhead Fitting Gasket  I 
Bulkhead Fitting Nut I 



13.0 SPECIFIC OPERATING PARAMETERS 

Job 

Carbonair’s Serial Number 

Recommended Activated Carbon 

Activated Carbon Particle Size Range 

inlet Air Flow Rate 

Inlet Temperature (OF) 

Inlet Relative Humidity (YO) 

Contaminant Description 

Contaminant Concentration 

Contaminant Mass Flow 

NOTES 





The following table outlines the specifications of the typical 
GPC-3 gas phase carbon adsorber unit. 

#/ 

Table No. 1 
GPC-3 Structural Specifications 

Design Parameter Specification 1 
1 

2 

3 

4 

Dimensions 

Bed Area 2.7 square feet 

24 112“ OD x 36 112“ H 

Flow Range 27-100 

Carbon Capacity 150 Ibs. 

1 112 inches 

1 1/2 inches 

8 

9 

~ ~ ~ ~~ 

Sample Port Diameter N/A 

EmptyWeight 65 Ibs. 

I I 10 I Operating weight I 275 Ibs. 

3.0 PROCESS DESCRIPTION 

Carbonair’s GPC gas phase carbon adsorbers are designed 
to provide an efficient and economical means in which to 
control odor, toxic vapors and corrosive gases. Several types 
of activated carbons are available for avariety of applications. 
For specific information on the activated carbon 
selected for this particular project, refer to the 
“Specific Operating Parameters”section at the end 
of this manual. 

Activated carbon is highly porous and has a large surface 
area for adsorption. Adsorption is the process by which 
compounds adhere to the carbon surface. The portion of 
the carbon bed where adsorption occurs is referred to as 
the “mass transfer zone”. The zone moves upward from the 
bottom of the bed as the carbon becomes saturated with 
contaminants. When the bed becomes completely saturated, 
breakthrough occurs resulting in a loss of treatment 
performance. The carbon should be replaced before this 
happens to prevent discharge permit violations and/or 
excessive odors. 

Contaminated air is normally introduced into the bottom 
of the GPC vessel through the inlet port. As the air is blown 
into the vessel, the pressure forces the gases up through 
the carbon bed and then out the discharge stack at the top 
of the unit. As the gases pass through the carbon bed, 
contaminants are transferred from the gases to the carbon. 

Carbonair strongly recommends that a process air heater 
be installed prior to the inlet of the GPC unit to reduce the 
relative humidity. This will increase the contaminant 
removal efficien‘cy, minimize condensate accumulation and 
increase the longevity of the activated carbon. 

4.0 INSTALLATION 

Be sure to carefullyread all installation instructions before 
beginning the installation of the GPC-3 gas phase carbon 
adsorber. 

4.1 Inspection 

Upon receipt of the GPC unit, and before the unit is removed 
from the truck, be sure to inspect the vessel for damage to 
the shell, all the fittings and the inlet/outlet ports. Structural 
damage to these items could compromise the integrity of 
the system. 

- 

DO NOT operate the unit if it has been damaged since this 
could result in contaminant spills, damage to other 
equipment, or personal injury. If the GPC-3 gas phase 
carbon adsorber sustains damage during transit, notd!ythe 
carrier and call Carbonair immediately at (800) 526-4999. 

4.2 Loadina & Unloading 

The GPC-3 unit can be loaded or unloaded by using a drum- 
dolly When handling the GPC-3, be careful not to damage 
the outer shell, fittings, and inlet/outlet ports. The vessel 
weighs approximately 65 pounds empty and appro,ximately 
275 pounds when filled with dry activated carbon. The 
vessel is usually shipped with activated carbon as defined 
in the design specifications. 

2 Copyright 19% Carbonair Environmental systems, Inc. (11R001) 



replacement frequency will depend on specific operating 
conditions. 

Refer to the maintenance section in this manual 
for  details on carbon removal and replacement. 

J 
7.0 TROUBLE SHOOTING J 

J 
There are a few situations which may arise while operating J 

the GPC-3 which can adversely effect the performance of the J 

unit and/or result in abnormally high maintenance costs. If 
any situations cannot be corrected using the following trouble 
shooting guide, contact Carbonair at (800) 526-4999 for 
additional help. 0 

1. Situation 
0 

Frequent activated carbon media replacement 
because of fast breakthrough. 

Cause: 

If the pressure drop, air flow, temperature and 
relative humidity are within normal ranges and 
breakthrough occurs more frequently than expected, 
checkinlet gas stream contaminant components and 
concentrations. Inlet contaminant concentrations 
may be greater than the design concentrations or 
additional compounds may be present in the process 
air stream that were not taken into account during 
design. 

Solution: 

0 

0 

Venfy that the contaminants in the air stream are the 
design contaminants and are present at or near the 
design concentrations. If the concentrations are 
significantly higher, or additional compounds are 
present, contact Carbonair to evaluate the design and 
recommend a solution. 

2. Situation: 

Excessively high pressure drop across the vessel 
when compared to the pressure drop curve. 

Cause: 

A high pressure drop across the activated carbon 
bed may be caused by: 

High inlet air relative humidity 
High inlet air flow 
Accumulation of particles. 
Plugged ABS screen holes, 
Wet carbon. 

Solution: 

Check the relative humidity, temperature and flow rate 
of the inlet flow stream. Venfy that they are within design 
specifications. 
If the relative humidity is higher than the design level, 
process air heater adjustments are recommended. If 
there is no process air heater, Carbonair recommends 
that one be added to the system. Call Carbonair for 
assistance. 
An inlet air flow rate, significantly higher than design, 
will decrease the bed life of the carbon. This occurs 
because of the increase in the mass loading rate of the 
contaminants onto the carbon. If the inlet air flow rate 
is significantly higher than the design rate, adjustments 
in the air flow at the source may be required to reduce 
the pressure drop and the mass loading rate. If air flow 
adjustments are not possible, additional vessels may be 
required to provide additional bed mass for treatment. 
Please call Carbonair for recommendations. 
Sample the activated carbon and have it tested to 
determine if solids are clogging the carbon bed. Back 
track to determine the source of the solids if they are 
present. 
The presence of a high relative humidity in the inlet air 
stream can cause a buildup of condensate (water) in 
the vessel making the carbon wet and restricting airflow 
through the bed. Carbonair recommends that process 
heater adjustments be made to correct the problem if 
possible. In order to dry out the carbon, remove the 
condensate from the vessel and pump clean-dry air 
through the vessel. 
As a last resort, remove the carbon and inspect the lateral 
screens. Verify that the holes in the screens are clear. 

- 

4 Copfight 1994 Cubonair Environmental systems, Inc. (1 Ii2OOl) 
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11.0 PRESSURE DROP CHART 

The following pressure drop chart shows the pressure drop 
in inches of water at different gas flow rates through the GPC- 
3 gas phase carbon bed with 150 pounds of virgin CECA 410 
GE Carbon @ 70 degrees E 

Figure No. 2 
GPC-3 Gas Phase Carbon Bed 
Pressure Drop Chart 

now RATE ICFUI 

12.0 DRAWINGS 

Assembly drawings have been included on pages 7 and 8 to 
simpllfy the part identification and ordering process. A parts 
list is included along with the corresponding order number. 

6 Cop).right 1994 Carbonair Environmental systems, lac. (1 IL2OOl) 



Figure No. 4 
GPC-3 Assembly Drawing No. 2 

2A 

2 8  

-- .I 

Bulkhead P i p e  Fitting 

Bulkhead G a s k e t  

rable No. 4 
3PC-3 Assembly Parts & Order Numbers 

3 

4 

6 

P i p e  1 112" S C H  80 P V C  

P ipe  Coupling 2 "  X 1 112" S C H  80 PVC 

P i p e  2"  x 1 3  112" S C H  80 P V C  

7 B a s k e t  Screen 314" M P T  

a P i p e  C a p  2"  S C H  80 P V C  
r 

8 Copyrigh11994 Carbonair Environmental systems, Inc. (lV2OOl) 
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1.0     BACKGROUND

Exposure to airborne organic contaminants can present a significant threat to worker health and safety. 

Identifying and quantifying these contaminants through air monitoring is essential for reconnaissance

activities.  Reliable measurements of airborne organic contaminants are necessary for selecting personal

protective equipment, delineating areas where protection is needed, assessing the potential health effects of

exposure, and determining the need for specific medical monitoring.

1.1 PURPOSE

This standard operating procedure (SOP) discusses factors to consider when conducting organic vapor air

monitoring.

1.2 SCOPE

This SOP discusses procedures, instruments, and variables affecting outdoor monitoring for assessing

airborne organic vapor contamination.  The instrument manuals, which outline the procedures for using an

HNu® photoionization detectors (PID), Foxboro® organic vapor analyzer (OVA) flame ionization detectors

(FID), and Photovac MicroTIP™  PIDs, are included with the equipment.

1.3 DEFINITIONS

Flame Ionization:  A process by which a sample gas is ionized with a flame allowing a count of carbon

atoms to determine organic vapor concentration

Flame Ionization Detector (FID):  A portable instrument used to detect, measure, and provide a direct

reading of organic vapor concentrations in a gas sample that is ionized with a flame

Ionization Potential:  The amount of energy needed to strip an electron from the orbit of its resident

molecule, expressed in electron volts
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Organic Vapor:  Airborne compounds composed of carbon, hydrogen, and other elements with chain or

ring structures

Organic Vapor Analyzer (OVA):  A portable instrument used to detect, measure, and provide a direct

reading of the concentration of a variety of trace organic gases in the atmosphere through flame ionization

Photoionization:  A process involving the absorption of ultraviolet light by a gaseous molecule, leading to

ionization

Photoionization Detector (PID):  A portable instrument used to detect, measure, and provide a direct

reading of the concentrations of a variety of trace organic gases in the atmosphere through photoionization

1.4 REFERENCES

NIOSH/OSHA/USCG/EPA.  1985.  “Occupational Safety and Health Guidance Manual for Hazardous
Waste Site Activities.”  U.S.  Government Printing Office.  Washington, DC.

EPA.  1994.  “Photoionization Detector (PID) HNu.”  Environmental Response Team SOP #2114
(Rev. #0.0, 10/06/94).  On-Line Address: 
http://204.46.140.12/media_resrcs/media_resrcs.asp?Child1=

1.5 REQUIREMENTS AND RESOURCES

The equipment used to conduct direct monitoring of airborne organic compounds includes the HNu® PID

and the Foxboro® OVA FID.  Other equipment, such as a Photovac MicroTIP™  PID, is available to

conduct similar air monitoring.  Calibration gas is also required.

2.0       PROCEDURES

The following subsections present a detailed discussion of direct-reading instrument constraints, accurate

recording and interpretation of instrument readings, and general information on the HNu® PID and the

Foxboro® OVA FID.
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2.1 DIRECT-READING INSTRUMENT CONSTRAINTS

All direct-reading instruments have inherent constraints in their ability to detect gaseous organic

compounds.  They usually detect and/or measure only specific classes of chemicals.  Generally, they are

not designed to measure and/or detect airborne concentrations below 1 part per million (ppm).  Finally,

many direct reading instruments that have been designed to detect one particular substance also detect other

substances, causing interference and possibly resulting in false readings.

2.2 ACCURATE RECORDING AND INTERPRETATION

Direct-reading instruments must be operated and the data interpreted by individuals who understand the

operating principles and limitations of the instruments.  At hazardous waste sites where unknown and

multiple contaminants are frequently encountered, instrument readings should be interpreted conservatively.

The following guidelines promote accurate recording and interpretation:

• Calibrate instruments in accordance with the manufacturer’s instructions before and after
every use.

• The instrument’s readings have limited reliability when specific organic contaminants are
unknown.  When recording readings of unknown contaminants, report them as “X”
instrument units or as a “positive response” rather than in specific concentrations in
measured units such as ppm.

• Conduct additional monitoring at any location where a positive response occurs.

• Report a reading of zero as nondetectable “ND” rather than as “clean.”  Quantities of
chemicals may be present but at concentrations that are not detectable by the instrument.

• Repeat the air monitoring survey using other detection devices.

2.3 HNu® PHOTOIONIZATION DETECTOR

The following subsections discuss the procedures for use, application, detection method, limitations,

general care and maintenance, and typical operating time of the HNu® PID.
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2.3.1 Procedures for Use

The procedures for calibrating and using the HNu® PID, which vary for each model number, are presented

in the instruction manual included with the instrument.

2.3.2 Application

The HNu® PID can be used to detect total concentrations of many organic and some inorganic gases and

vapors.  It can also be used in conjunction with other detection devices such as colorimetric indicator

detector tubes to identify specific compounds (see SOP No. 065, Colorimetric Indicator Detectors [Dräeger

Tubes]).

2.3.3 Detection Method

The HNu® PID ionizes molecules using ultraviolet (UV) radiation.  The radiation strips electrons from the

molecules, producing ions that produce a current proportional to the number of ions generated.  The HNu®

PID is more sensitive to aromatics and unsaturated compounds than the Foxboro® OVA FID.  The PID is

nonspecific for gas and vapor detection for organics and some inorganics.  The PID is also sensitive to 0.1

ppm of benzene.  Sensitivity is related to the ionization potential of the compound being monitored.

2.3.4 Limitations

The HNu® PID cannot be used to:

• Detect methane

• Detect a compound that has a lower energy level than the ionization potential of the PID
light source

• Respond accurately to a mixture of gases or vapors

• Respond accurately in high humidity or very cold weather

• Respond accurately when interference from other sources is present
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2.3.5 General Care and Maintenance

The HNu® PID needs to be recharged every 10 hours or have its battery replaced.  The lamp window in the

probe must be cleaned regularly.  The instrument and its accessories must also be regularly cleaned and

maintained.

2.3.6 Typical Operating Time

The HNu® PID can run continuously on a charged battery for 10 hours alone or for 5 hours with a strip

chart recorder.  The battery needs to be recharged for 14 hours; therefore, additional batteries are

recommended when conducting field work.

2.4 FOXBORO® ORGANIC VAPOR ANALYZER FLAME IONIZATION 
DETECTOR

The following subsections discuss the procedures for use, application, detection method, limitations,

general care and maintenance, and typical operating time of the Foxboro® OVA FID.

2.4.1 Procedures for Use

The procedures for calibrating and using the Foxboro® OVA FID are presented in the instruction manual

included with the instrument.

2.4.2 Application

When set in the survey mode, the OVA FID can detect the total concentration of many organic gases and

vapors.  In the gas chromatography (GC) mode, the OVA FID can identify and measure the concentrations

of specific compounds.  In the survey mode, all organic compounds are ionized and detected at the same

time.  In the GC mode, volatile species are ionized and detected separately.



Tetra Tech EM Inc. - Environmental SOP No. 003 Page 6 of 7
Title: Organic Vapor Air Monitoring Revision No. 2, April 8, 1994

Last Reviewed: December 1999

2.4.3 Detection Method

Organic gases and vapors are flame-ionized in the OVA FID.  The ions produce a current that is

proportional to the number of carbon atoms present.  The current is interpreted by a deflection on the

instrument’s meter.  In the survey mode, the OVA FID functions as a nonspecific total hydrocarbon

analyzer.  In the GC mode, the OVA FID can provide a tentative qualitative and quantitative identification

of gases and vapors.  The OVA FID is most sensitive to saturated hydrocarbons (alkanes), unsaturated

hydrocarbons (alkenes), and aromatic hydrocarbons.  The OVA FID is not suitable for inorganic gases

such as chloride, hydrogen cyanide, and ammonia.  The OVA FID is also less sensitive to aromatics and

unsaturated compounds than the HNu® PID.  However, the OVA FID is less sensitive to high humidity

than the HNu® PID.  Gases and vapors that contain substituted function groups such as hydroxide (OH-)

reduce the detector’s sensitivity.  Finally, if the operator monitors for a specific gas or vapor, the operator

should use a calibration standard and GC column for that particular gas or vapor.

2.4.4 Limitations

The OVA FID cannot be used to:

• Detect organic vapors at temperatures below 40 °F (4 °C)

• Identify specific organic vapors when operated in the survey mode; results must be
reported relative to the calibration standard used (for example, as methane equivalents)

• Detect inorganic gases and vapors; the instrument also gives a lower response to oxygen-
containing organic compounds (such as alcohols, ethers, and aldehydes) and nitrogen-
containing organic compounds (such as amines, amides, and nitriles)

• Detect high organic contaminant concentrations or in oxygen-deficient atmospheres;
operation in these conditions requires system modification

2.4.5 General Care and Maintenance

The hydrogen fuel level must be monitored during use to maintain an adequate supply.  Also, the OVA FID

user should perform routine maintenance procedures described in the instruction manual included with the

equipment and routinely check the OVA FID for leaks.
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2.4.6 Typical Operating Time

The OVA FID can typically run continuously on a fully charged battery for 8 hours alone or for 3 hours

with a strip chart recorder.  The OVA FID battery must be recharged every 8 hours or replaced, as needed.

3.0     VARIABLES AFFECTING OUTDOOR AIR MONITORING

Complex environments containing many substances such as those associated with hazardous waste sites

pose significant challenges to accurately and safely assess airborne contaminants.  Several independent and

uncontrollable variables (most notably temperature and weather conditions) can affect airborne

concentrations.  These factors must be considered when conducting air monitoring and interpreting data. 

The following environmental variables must be considered:

• Temperature:  An increase in temperature increases the vapor pressure of most
chemicals.

• Wind Speed:  An increase in wind speed can affect vapor concentration near a free-
standing liquid surface.  Dust and particulate-bound contaminants are also affected.

• Rainfall:  Water from rainfall can essentially cap or plug vapor emission routes from open
or closed containers, saturated soil, or lagoons, thereby reducing airborne emissions of
certain substances.

• Moisture:  Dusts, including finely divided hazardous solids, are highly sensitive to
moisture.  Moisture can vary significantly with respect to location and time and can also
affect the accuracy of many sampling results.

• Vapor Emissions:  The physical displacement of saturated vapors can produce short-term,
relatively high vapor concentrations.  Continuing evaporation and/or diffusion may
produce long-term vapor concentrations and may involve large areas.

• Work Activities:  Work activities often require the mechanical disturbance of
contaminated materials, which may change the concentration and composition of airborne
contaminants and contribute to airborne emissions.  Organic air emissions at a work site
can also occur from operation of gasoline or diesel engines.

These conditions should be reported with organic vapor readings to provide a more accurate interpretation

of monitoring results.
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1.0     BACKGROUND

Soil gas samples can be collected using several methods.  This standard operating procedure (SOP)

presents sample collection procedures for collecting soil gas samples in Tedlar® bags, glass sampling bulbs,

and stainless-steel canisters.  Tedlar® bags and glass sampling bulbs are best suited for on-site or near-site

chemical analysis, whereas steel canisters are best suited for shipping samples to a full service laboratory.

1.1 PURPOSE

The purpose of this SOP is to provide guidance for the use of Tedlar® bags, glass sampling bulbs, and

stainless-steel canisters for soil gas sample collection.  Soil gas samples collected by these methods may be

analyzed for volatile organic compounds such as trichloroethene, benzene, and toluene and for inorganic

parameters such as nitrogen, oxygen, and carbon dioxide.

1.2 SCOPE

This SOP applies to all personnel collecting soil gas samples in Tedlar® bags, glass sampling bulbs, or

stainless-steel canisters.  The site-specific work plan and sampling plan should be followed during soil gas

sampling activities. 

1.3 DEFINITIONS

Soil Gas - The gases or atmosphere filling the void spaces in soils and unconsolidated sediments.  These

gases may all be of natural origin, but manmade contaminants or by-products may be present in detectable

quantities.

1.4 REFERENCES

U.S. Environmental Protection Agency (EPA).  1984.  Characterization of Hazardous Waste Sites - A
Methods Manual: Volume II, Available Sampling Methods.  Second Edition.  
EPA-600/4-84-076.  December.  
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EPA.  1988.  Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient
Air.  Method TO-14.  Atmospheric Research and Exposure Assessment Laboratory, Research
Triangle Park, NC. 600/4-89/017.  June.  

EPA.  1990.  “General Precautions in the Use of Canister Sampling for Measuring VOCs in Ambient Air.” 
Office of Solid Waste Emergency Response (OSWER). Bulletin Board. 

1.5 REQUIREMENTS AND RESOURCES

When using the Tedlar® bag collection method, the following items are needed:

• A sampling port and attached sampling line, ready for sampling

• A pump (SKC universal flow pump or equivalent), capable of pumping at least 3 liters per
minute to allow purging of the sample point prior to collection of soil gas samples

• Sampling lines (dedicated, 0.375-inch outer diameter Tygon tubing) to connect all field
equipment

• Y-branched plastic (Teflon®-lined if available) sampling hose for duplicate collection

• 500-cubic-centimeter (cc) Tedlar® bags, with metal fittings

• Vacuum chamber

When using glass sampling bulbs to collect soil gas, the following items are needed:

• A supply of clean 250- or 500-milliliter (mL) glass gas sampling bulbs with stopcock
valves

• Tygon tubing or equivalent of appropriate size to connect the sampling bulb to the sample
port and vacuum system

• A vacuum pump to purge the sampling system and allow for sample collection.  A
vacuum/volume system capable of measuring purge volumes is desirable.

• A sampling system with an inline pressure gauge 

• A source of heated air to purge and decontaminate the reusable glass sampling bulbs prior
to initial use and between each subsequent use.  This may consist of a simple hand-held
hair drier.
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When using steel canisters to collect soil gas, the following items are needed:

• A supply of clean, evacuated stainless-steel canisters (SUMMA canisters) with a pressure
gauge to verify internal pressure

• A vacuum pump (SKC universal flow pump or equivalent) to allow purging of the sample
point prior to collection of soil gas samples

• Tygon tubing or equivalent of appropriate size for connecting the sampling port to pump
(during gas point purging) and the sampling port to stainless steel canister (during sample
collection)

• Y-branched tubing (plastic, Teflon®-lined if available) for duplicate collection

2.0     PROCEDURES

This section describes selection of soil gas sampling locations and general preparation of the sampling

system to be used.  This section also provides detailed procedures for collecting samples using Tedlar®

bags, glass bulbs, and stainless-steel canisters.  Finally, this section discusses additional considerations that

affect soil gas sampling, including duplicate and equipment blank sample collection, decontamination, and

sample transfer, and summarizes the advantages and disadvantages of each sampling method.  

2.1 SAMPLING LOCATION SELECTION

Sampling locations should be selected and prepared for sampling as described in a site-specific quality

assurance project plan and field sampling plan.  Soil gas samples may be collected from depths as shallow

as 3 feet or as great as 50 feet, depending on the objectives of the project, the site soil conditions, and the

specific equipment used to penetrate to depth.  The horizontal spacing of soil gas sampling points (grid

size) may be only a few feet or more than 500 feet.  Again, this is a function of project-specific objectives

and site conditions.  
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2.2 SAMPLING SYSTEM PREPARATION

The sample probe assemblies may consist of three types: (1) a hand-driven soil gas probe 4 feet in length,

(2) a drill rig-driven soil gas probe 2 feet in length, (3) a hydraulic-driven soil gas probe 3 feet in length. 

The probes may be assembled in series to reach the desired sampling depth.  The probes will be driven to or

emplaced at the desired sample collection depth, and then fitted with the Tygon sampling line.  

Once fitted with the sampling line, the ambient air within the sampling system is purged.  Usually, three

system volumes are purged prior to sample collection.  If the sampling system purge volume cannot be

measured, then a standard purge time of 3 to 5 minutes should be used.

After the system is purged of ambient air but before the pump is turned off, approximately 2 inches of the

sampling line closest to the entrance port of the pump should be folded over itself and the tubing should be

clamped to keep ambient air from reentering the system.  This is not necessary when sampling with glass

bulbs because the bulbs are already connected to the sampling line.  After the system is purged and sealed

to ambient air, the pump should be turned off.  Sample collection can now proceed using a Tedlar® bag, a

glass bulb, or a stainless-steel canister.  

2.3 SAMPLE COLLECTION USING TEDLAR® BAGS

Soil gas can be collected for chemical analysis in a 500-cc Tedlar® gas sampling bag.  This can be

accomplished by using an SKC pump to induce a vacuum on the exterior of the bag.  This will cause the

Tedlar® bag to be inflated with soil gas.   The following procedure should be used:

1. Connect the free end of the Tygon tubing (previously inserted through the top of the
vacuum chamber) to the Tedlar® gas sampling bag.  Open the valve on the gas sampling
bag and place the tubing into the body of the vacuum chamber.

2. Place the top on the vacuum chamber.

3. Connect the free end of the evacuation tube to the SKC pump.

4. Turn on the pump.  This should create a vacuum in the chamber, and the Tedlar® bag
should fill at a rate of approximately 2 liters per minute.  The rate at which the Tedlar® gas
sampling bag fills will depend on the porosity and permeability of the soil.
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5. The minimum amount of soil gas needed for analysis is approximately 0.25 liter.

6. If less than 0.25 liter is collected after 4 minutes of sampling, raise the soil gas probe 0.5
foot (if possible).  Continue to evacuate the vacuum chamber for another minute.  If the
minimum required soil gas is not collected, repeat the procedure again.  If the minimum
required volume of soil gas is still not collected, abandon the collection process.  All steps
conducted are to be accurately recorded in the field logbook.

7. Remove the top of the vacuum chamber after the soil gas sample is collected in the Tedlar®

bag.

8. Close the valve on the Tedlar® gas sampling bag, clamp the Tygon tubing, and remove the
Tedlar® gas sampling bag.

9. Turn off the pump.

10. Label the Tedlar® bag and its corresponding field datasheet (Figure 1) with the sample
number.

11. Fill out the rest of the field datasheet.  An alternative documentation procedure is to enter
the requisite information in the field logbook.

2.4 SAMPLE COLLECTION USING GLASS BULBS

Soil gas also can be collected for chemical analysis in a glass bulb.  When this sampling method is used,

the glass bulb must be connected to the sampling system and purged of ambient air along with the sampling

line before the sample is collected.  The system is purged and the sample is collected using the following

procedure:

1. Connect one end of the glass bulb to the sample line and the other end of the glass bulb to
the vacuum pump using Tygon tubing, and then open both stopcocks on the bulb.

2. Turn on the vacuum pump and purge the sampling system as discussed in Section 2.2.  

3. Turn off the vacuum pump.

4. Observe the inline pressure gauge to determine when the vacuum in the bulb has been filled
with soil gas.  This may require several minutes, particularly in soils with low porosity and
permeability.  If the vacuum in the bulb has not dropped after 4 minutes of sampling, raise
the soil gas probe in 0.5-foot increments in an attempt to find a more permeable zone.  If
the soil gas probe is moved, guard against leakage of ambient air into the system and
repurge if necessary.
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5. Once the vacuum in the gas sampling bulb has been filled, close off the upstream stopcock
on the bulb, then the downstream stopcock and disconnect the bulb from the sample line.  

6. Label the glass bulb and its corresponding field datasheet with the sample number.

7. Fill out the rest of the field datasheet.  An alternative documentation procedure is to enter
the requisite information in the field logbook.

2.5 SAMPLE COLLECTION USING STAINLESS-STEEL CANISTERS

Soil gas also can be collected for chemical analysis in a stainless-steel, evacuated canister.   Usually, these

expensive canisters are used to collect duplicate samples for off-site analysis from locations that are being

sampled for field screening analysis using Tedlar® bags or glass bulbs.  

When this method is used, the canister is connected directly to the purged Tygon sampling tube.  To

prevent ambient air from entering the canister during sample collection, all connections must be airtight. 

To collect soil gas samples using this method, the following procedure is used:

1. Measure the canister pressure reading, ambient air temperature, and ambient air pressure,
and record the readings in the field logbook prior to sample collection.

2. Open the canister pressure valve, which will allow the evacuated stainless-steel canister to
draw in soil gas until the canister reaches ambient pressure.  When the sampling valve on
the canister shows that ambient pressure has been reached, close the sampling valve and
remove the canister from the sampling line.  

3. Measure and record the post-sampling pressure reading on the canister pressure valve.

4. Label the canister and its corresponding field datasheet with the sample number.

5. Fill out the rest of the field datasheet.  An alternative documentation procedure is to enter
the requisite information in the field logbook.

2.6 DUPLICATE AND EQUIPMENT BLANK COLLECTION

Duplicate soil gas samples will be collected at each site as required in the site-specific sampling plan and

quality assurance project plan.  Generally, 1 duplicate sample will be collected for every 10 samples

collected.  Each duplicate is collected in conjunction with a corresponding environmental sample.  
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To collect duplicate samples, a Y-branched sampling hose will be connected to the vacuum chamber or

pump.  Two Tedlar® bags, glass bulbs, or stainless-steel canisters will be attached, one to each end of the

Y-branched hose.  Sample collection will proceed as described above.  After collection, one sample will be

labeled as the environmental sample and one as the duplicate.

Equipment blanks also will be collected at each site as required in the site-specific sampling plan and

quality assurance project plan.  Generally, 1 blank will be collected for every 10 samples collected.  Blanks

will be collected by running ambient air through the sampling system immediately after it has been

decontaminated, and by collecting the ambient air in a Tedlar® bag, glass bulb, or stainless-steel canister

using the same procedures used to collect environmental samples.  Blank sample collection is conducted

upwind of any observed interference, and the location of the sampling should be recorded in the field

logbook.  Equipment blanks are collected to ensure that field equipment decontamination procedures are

adequate.  

2.7 DECONTAMINATION

Sampling probes should be decontaminated before the first sample is collected and between sampling

points.  Probes that are grossly contaminated should be decontaminated using a high pressure steam

cleaner.  Probes that are not grossly contaminated can be decontaminated by brushing off loose soil

particles, then heating the probes until they are warm to the touch to drive off any volatile contaminants. 

Heating times of 7 to 10 minutes are generally sufficient for this purpose.  This brushing and heating

method greatly reduces the generation of decontamination fluids.  

Glass sampling bulbs also must be decontaminated between each use.  This may be accomplished by

purging heated air through the bulbs using a hand-held hair drier and the vacuum pump.  Highly

contaminated bulbs may require decontamination using either a methanol or soapy water wash and a

deionized water rinse.  

If Y-branched tubing or any other sampling equipment is to be reused, it must also be decontaminated

between sampling locations.  
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2.8 SAMPLE TRANSFER

After collection, each sample container will be transported to the designated laboratory for analysis.  In

many cases, samples will be analyzed on site in a mobile laboratory. 

2.9 ADVANTAGES AND DISADVANTAGES OF EACH SAMPLING METHOD

Tedlar® bags are relatively inexpensive to use but can only be used once and then must be disposed of.  If

the soil formation being sampled has a low porosity and permeability, such as clay or silty clay, it may not

be possible to inflate the Tedlar® bag with soil gas.

Glass bulbs are more expensive than Tedlar® bags but they can be reused indefinitely, as long as they are

not broken.  However, bulbs must be decontaminated between each use, and periodic equipment blanks

must be analyzed to verify that the decontamination procedures used are effective.

Stainless-steel canisters are very expensive and, therefore, are not cost-effective when conducting on-site

analysis.  The advantage of this type of sampler is that confirmation samples may be collected and shipped

off-site for analysis with excellent assurance of sample integrity.

3.0     CAUTIONS

Both Tedlar® bags and glass bulbs are transparent to light, and many volatile compounds are subject to

degradation in sunlight.  Because of this, samples should be stored in a dark place, such as a cooler, and

analyzed as quickly as possible.  In general, samples collected in Tedlar® bags or glass bulbs should be

analyzed within 24 hours after collection, at a maximum.  This will ensure sample integrity and minimize

contaminant loss by degradation processes or absorption onto surfaces.

The concentration of volatile organic contaminants in the vapor phase in soil gas is a function of many

complex and dynamic variables.  Because of this, soil gas results do not usually show a direct correlation to

groundwater contamination.  However, soil gas may show a good relation to groundwater conditions and is
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therefore a very powerful tool for quickly and inexpensively locating sources of volatile organic

contamination in groundwater.

While sampling, each sampling location should be screened with a flame ionization detector (FID) or

photoionization detector (PID) following sample collection.  The result of the FID or PID screening should

be recorded on the sample container and field sheet so that the chemist analyzing the sample can determine

whether sample dilutions or smaller sample volumes are required for analysis.
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FIGURE 1

FIELD DATASHEET FOR SOIL GAS SAMPLING METHODS

Date: Site/Facility Name: 

Time: Project No.: 

Sample Container:                Tedlar® Bag:               Glass Bulb:                 SUMMA® canister:               

Sampling location and depth:  

Description of location:  

Sample location purged:  Yes    FID or PID (circle one) Reading: 

Sample relinquished by:  Date/Time: 

Sample received by: Date/Time: 

Attach field copy of sample label or write in sample number:

Notes:
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AIR MONITORING LOGS 





















































PERFORMANCE MONITORING LOGS 



























































































































































































































































FIELD INSTRUMENT CALIBRATION LOGS 
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APPENDIX F  
ANALYTICAL RESULTS



APPENDIX F:  ANALYTICAL RESULTS 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Sampling Location ID No. EX-1 EX-1 EX-1 EFFLUENT EX-1 EFFLUENT EX-1 INFLUENT EX-1 INFLUENT EX-2 EX-2 EFFLUENT EX-2 EFFLUENT EX-2 INFLUENT EX-2 INFLUENT
Sample ID No. EX1001 EX1002 EX1E001 EX1E002 EX1I001 EX1I002 EX2001 EX2E001 EX2E002 EX2I001 EX2I002
Sample Date 10/4/2002 11/13/2002 10/4/2002 11/18/2002 10/4/2002 11/18/2002 11/13/2002 10/9/2002 11/21/2002 10/9/2002 11/21/2002

EPA TO-14 VOA (µg/m3)
1,1,1-Trichloroethane -- -- -- -- -- -- -- -- -- -- 4 J3
1,1,2,2-Tetrachloroethane -- -- -- -- -- -- -- -- -- -- --
1,1,2-Trichloro-1,2,2-Trifluoroethane -- -- -- -- -- -- -- -- -- -- --
1,1,2-Trichloroethane -- 180 J3 -- -- -- -- -- -- -- -- --
1,1-Dichloroethane -- -- -- -- -- 11 J3 -- -- -- 13 --
1,1-Dichloroethene -- -- -- -- -- -- -- -- -- -- --
1,2,4-Trichlorobenzene -- -- -- -- -- -- -- -- -- -- --
1,2,4-Trimethylbenzene 10 J3 14 J3 -- -- -- 12 J3 19 -- -- 95 85 J3
1,2-Dibromethane -- -- -- -- -- -- -- -- -- -- --
1,2-Dichloro-1,1,2,2-Tetrafluoroethane 230 J3 51 J3 -- -- 31 J3 46 J3 14 -- 33 110 71 J3
1,2-Dichlorobenzene -- -- -- -- -- -- -- -- -- -- 6 J3
1,2-Dichloroethane -- -- -- -- -- -- -- -- -- 8 3 J3
1,2-Dichloropropane -- -- -- -- -- -- -- -- -- -- --
1,3,5-Trimethylbenzene 9 J3 9 J3 -- -- -- 7 J3 14 -- -- 60 55 J3
1,3-Butadiene -- -- -- -- -- -- -- -- -- -- --
1,3-Dichlorobenzene -- -- -- -- -- -- -- -- -- -- --
1,4-Dichlorobenzene -- -- -- -- -- -- 21 -- -- 45 56 J3
2-Butanone 39,000 290 J3 17 -- 2,400 -- -- 13 -- 1,000 75 J3
2-Hexanone -- -- -- -- 170 J3 -- -- -- -- -- --
4-Eethyltoluene -- -- -- -- -- 7 J3 -- -- -- 19 17 J3
4-Methyl-2-Pentanone -- -- -- -- -- -- -- -- -- -- --
Acetone -- -- 41 -- 12 J3 -- -- 27 160 700 840 J3
Benzene 140 J3 28 J3 -- -- 18 J3 32 J3 5 -- -- 78 21 J3
Bromodichloromethane -- -- -- -- -- -- 21 -- -- -- --
Bromoform -- -- -- -- -- -- -- -- -- -- --
Bromomethane -- -- -- -- -- -- -- -- -- 8 4 J3
Carbon disulfide 19 J3 5 J3 4 J 6 -- 2 J3 -- 18 60 88 200 J3
Carbon tetrachloride -- -- -- -- -- -- -- -- -- -- --
Chlorobenzene -- -- -- -- -- -- -- -- -- -- --
Chloroethane -- 5 J3 -- 11 9 J3 14 J3 -- -- 99 46 15 J3
Chloroform -- -- -- -- -- -- 12 -- -- 210 42 J3
Chloromethane -- -- -- -- -- -- -- -- -- 46 90 J3
cis-1,2-Dichloroethene 48 J3 3 J3 -- -- -- 7 J3 -- -- -- 14 3 J3
cis-1,3-Dichloropropene -- -- -- -- -- -- -- -- -- -- --
Cyclohexane 1,800 J3 30 J3 -- -- 210 J3 420 J3 190 -- -- 1,500 700 J3
Dibromochloromethane -- -- -- -- -- -- -- -- -- -- --
Dichlorodifluoromethane 270 J3 60 J3 -- -- 46 J3 50 J3 44 -- -- 340 220 J3
Ethanol -- -- -- -- -- -- -- -- 310 9 65
Ethylbenzene -- 11 J3 -- -- -- 8 J3 8 -- -- 79 40 J3
Heptane 390 J3 87 J3 -- -- 27 J3 62 J3 27 -- -- 920 250 J3
Hexachlorobutadiene 20 J3 11 J3 -- -- -- -- -- -- -- -- --
Hexane 1,600 J3 460 J3 -- -- 180 J3 360 J3 140 7 -- 1,200 570 J3
Isopropyl alcohol -- -- -- -- -- -- -- -- -- -- --
m,p-Xylenes 29 J3 21 J3 -- -- 10 J3 15 J3 35 -- -- 250 180 J3
Methylene chloride 56 J3 -- 5 -- 6 J3 -- -- 16 -- 200 --
o-Xylene -- 16 J3 -- -- 7 J3 15 J3 26 -- -- 180 130 J3
Propylene -- 96 J3 -- -- 13 J3 110 J3 770 -- -- 740 1,100
Styrene -- -- -- -- -- -- -- -- -- -- --
Tert-butyl methyl ether -- -- -- -- -- -- -- -- -- -- --
Tetrachloroethene 21 J3 6 J3 -- -- -- -- -- -- -- 11 10 J3
Tetrahydrofuran 160,000 4,500 25 -- 8,100 360 J3 600 51 -- 3,900 250 J3
Toluene 24 J3 18 J3 -- -- -- -- -- -- -- 34 --
Trans-1,2-Dichloroethene -- -- -- -- -- -- -- -- -- 8 --

Appendix F, Draft Landfill Gas TCRA Closeout Report F-1



APPENDIX F:  ANALYTICAL RESULTS (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Sampling Location ID No. EX-1 EX-1 EX-1 EFFLUENT EX-1 EFFLUENT EX-1 INFLUENT EX-1 INFLUENT EX-2 EX-2 EFFLUENT EX-2 EFFLUENT EX-2 INFLUENT EX-2 INFLUENT
Sample ID No. EX1001 EX1002 EX1E001 EX1E002 EX1I001 EX1I002 EX2001 EX2E001 EX2E002 EX2I001 EX2I002
Sample Date 10/4/2002 11/13/2002 10/4/2002 11/18/2002 10/4/2002 11/18/2002 11/13/2002 10/9/2002 11/21/2002 10/9/2002 11/21/2002

EPA TO-14 VOA (µg/m3) (Continued)
Trans-1,3-Dichloropropene -- -- -- -- -- -- -- -- -- -- --
Trichloroethene 27 J3 8 J3 -- -- -- -- -- -- -- 11 7 J3
Trichlorofluoromethane -- -- -- -- -- -- -- -- -- -- --
Vinyl acetate -- -- -- -- -- -- -- -- -- -- --
Vinyl chloride 12 J3 2 J3 -- -- -- -- -- -- -- 8 --
EPA 3C Landfill Gas (%)
Carbon dioxide NA NA NA NA NA NA NA NA NA NA NA
Methane NA NA NA NA NA NA NA NA NA NA NA
Nitrogen NA NA NA NA NA NA NA NA NA NA NA
Oxygen NA NA NA NA NA NA NA NA NA NA NA
EPA 25C Total Nonmethane Organic Carbon (ppmv)
Methane NA NA NA NA NA NA NA NA NA NA NA
Nonmethane organic carbon NA NA NA NA NA NA NA NA NA NA NA

Appendix F, Draft Landfill Gas TCRA Closeout Report F-2



APPENDIX F:  ANALYTICAL RESULTS (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Sampling Location ID No.
Sample ID No.
Sample Date

EPA TO-14 VOA (µg/m3)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromethane
1,2-Dichloro-1,1,2,2-Tetrafluoroethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Butadiene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Eethyltoluene
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethylbenzene
Heptane
Hexachlorobutadiene
Hexane
Isopropyl alcohol
m,p-Xylenes
Methylene chloride
o-Xylene
Propylene
Styrene
Tert-butyl methyl ether
Tetrachloroethene
Tetrahydrofuran
Toluene
Trans-1,2-Dichloroethene

EX-3 EX-3 EX-3 EFFLUENT EX-3 INFLUENT EX-4 EX-4 EFFLUENT EX-4 INFLUENT EX-5 EX-5 EX-5 EFFLUENT EX-5 INFLUENT EX-6
EX3001 EX3002 EX3E001 EX3I001 EX4001 EX4E001 EX4I001 EX5001 EX5002 EX5E001 EX5I001 EX6001

10/4/2002 11/13/2002 10/11/2002 10/11/2002 11/13/2002 10/15/2002 10/15/2002 10/4/2002 11/13/2002 10/17/2002 10/17/2002 11/13/2002

-- 18 J3 -- -- 17 J3 -- -- -- 18 J3 -- -- 40
-- -- -- -- -- -- -- -- -- -- -- --

30 J 29 J3 -- -- 32 J3 -- 9 J3 -- 30 J3 -- -- 58
-- -- -- -- 19 J3 -- -- -- 18 J3 -- -- 43
-- -- -- 3 J3 18 J3 -- 11 J3 29 J3 18 J3 -- 4 J3 35

16 J 13 J3 -- -- 16 J3 -- 5 J3 -- 15 J3 -- 3 J3 30
-- -- -- 29 J3 -- -- -- -- 59 J3 -- -- 110

600 600 J3 -- 700 J3 1,100 J3 -- 550 J3 700 J3 420 J3 -- 120 J3 190
19 J 20 J3 -- -- 23 J3 -- -- -- 24 J3 -- -- 59
180 41 J3 -- 160 J3 39 J3 -- 210 J3 380 J3 41 J3 -- 59 J3 63

2,100 2,200 J3 -- 2,000 J3 100 J3 -- 150 J3 180 J3 150 J3 -- 61 J3 73
-- -- -- 8 J3 -- -- -- -- -- -- -- 29
-- 17 J3 -- -- 17 J3 -- -- -- 18 J3 -- -- 35

550 550 J3 -- 700 J3 600 J3 -- 750 J3 550 J3 350 J3 -- 110 J3 220
-- -- -- -- -- -- -- -- -- -- -- --
79 92 J3 -- 73 J3 32 J3 -- 23 J3 10 J3 27 J3 -- 6 J3 57

400 490 J3 -- 510 J3 92 J3 -- 140 J3 130 J3 98 J3 -- 28 J3 67
390,000 280 J3 -- 7,800 630 J3 8 1,100 J3 93,000 1,000 J3 -- 870 J3 150

-- -- -- -- -- -- -- -- -- -- -- --
130 120 J3 -- 150 J3 260 J3 -- 110 J3 160 J3 97 J3 -- 30 J3 75
-- -- -- -- -- -- -- -- -- -- -- --

1,600 530 J3 7 2,200 2,100 11 1,200 J3 720 J3 4,600 8 96 J3 2,000
52 46 J3 -- 49 J3 140 J3 -- 250 J3 620 J3 160 J3 -- 120 J3 49
-- 61 J3 -- -- -- -- -- -- 67 J3 -- -- 56
-- -- -- -- -- -- -- -- -- -- -- 83
40 51 J3 -- 43 J3 21 J3 -- -- 8 J3 47 J3 -- -- 43
88 1,700 J3 -- 76 J3 1,300 J3 41 110 J3 13 J3 2,200 -- -- 980

13 J 19 J3 -- -- 21 J3 -- -- -- 22 J3 -- -- 53
-- -- -- -- -- -- -- 710 J3 410 J3 -- 110 J3 56
35 83 J3 -- 35 J3 64 J3 -- 70 J3 150 J3 100 J3 -- 27 J3 48
-- 49 J3 -- 49 J3 16 J3 -- -- -- 23 J3 -- -- 39

180 710 J3 3 210 J3 780 J3 130 17 J3 55 J3 2,000 1,000 3 J3 500
-- 16 J3 -- 7 J3 32 J3 -- 44 J3 12 J3 37 J3 -- 27 J3 32

10 J 12 J3 -- -- 15 J3 -- -- -- 15 J3 -- -- 31
870 380 J3 -- 840 J3 350 J3 -- 630 J3 2,100 J3 380 J3 -- 490 J3 110
18 J -- -- -- 26 J3 -- -- -- 28 J3 -- -- 64
200 80 J3 24 150 J3 70 J3 110 170 J3 300 J3 70 J3 130 39 J3 180
500 100 J3 -- -- -- -- -- 46 J3 -- -- -- --
240 190 J3 -- 220 J3 480 J3 -- 370 J3 620 J3 250 J3 -- 97 J3 79
580 370 J3 -- 620 J3 920 J3 -- 1,500 J3 2,200 J3 710 J3 -- 500 J3 120
38 J -- -- -- -- -- -- -- 44 J3 -- -- 180
820 460 J3 -- 820 J3 790 J3 20 1,300 J3 1,500 J3 610 J3 -- 540 J3 140
-- 250 J3 -- -- 130 J3 -- -- -- 180 J3 -- -- --

1,400 1,300 J3 -- 1,700 J3 1,400 J3 4 1,300 J3 2,200 J3 1,100 J3 -- 370 J3 240
81 85 J3 6 53 J3 130 J3 35 170 J3 33 J3 100 J3 4 5 J3 110

920 840 J3 -- 1,100 J3 1,100 J3 -- 1,200 J3 1,600 J3 700 J3 -- 270 J3 170
2,100 14,000 -- 4,200 19,000 3 3,900 2,600 J3 32,000 -- 490 J3 4,900

-- -- -- 11 J3 -- -- 19 J3 29 J3 36 J3 -- 6 J3 43
-- -- -- -- -- -- -- -- -- -- -- 40

37 J 39 J3 -- 19 J3 39 J3 -- 21 J3 270 J3 110 J3 -- 55 J3 63
1,100,000 J8 1,100 -- 21,000 1,100 11 11,000 300,000 1,400 -- 22,000 33

140 100 J3 -- 92 J3 310 J3 11 170 J3 210 J3 120 J3 -- 46 J3 61
-- 14 J3 -- -- 16 J3 -- 5 J3 19 J3 18 J3 -- -- 28
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APPENDIX F:  ANALYTICAL RESULTS (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Sampling Location ID No.
Sample ID No.
Sample Date

EPA TO-14 VOA (µg/m3) (Continued)
Trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
EPA 3C Landfill Gas (%)
Carbon dioxide
Methane
Nitrogen
Oxygen
EPA 25C Total Nonmethane Organic Carbon (ppmv)
Methane
Nonmethane organic carbon

EX-3 EX-3 EX-3 EFFLUENT EX-3 INFLUENT EX-4 EX-4 EFFLUENT EX-4 INFLUENT EX-5 EX-5 EX-5 EFFLUENT EX-5 INFLUENT EX-6
EX3001 EX3002 EX3E001 EX3I001 EX4001 EX4E001 EX4I001 EX5001 EX5002 EX5E001 EX5I001 EX6001

10/4/2002 11/13/2002 10/11/2002 10/11/2002 11/13/2002 10/15/2002 10/15/2002 10/4/2002 11/13/2002 10/17/2002 10/17/2002 11/13/2002

6 J 11 J3 -- -- 7 J3 -- -- -- 14 J3 -- -- 27
25 J 29 J3 -- 16 J3 34 J3 -- 24 J3 150 J3 66 J3 -- 32 J3 47
18 J 19 J3 -- -- 20 J3 -- -- -- 21 J3 -- -- 47

-- -- -- -- -- -- -- -- -- -- -- --
11 J 10 J3 -- 5 J3 15 J3 -- 19 J3 81 J3 16 J3 -- 14 J3 22

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

Appendix F, Draft Landfill Gas TCRA Closeout Report F-4



APPENDIX F:  ANALYTICAL RESULTS (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Sampling Location ID No.
Sample ID No.
Sample Date

EPA TO-14 VOA (µg/m3)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromethane
1,2-Dichloro-1,1,2,2-Tetrafluoroethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Butadiene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Eethyltoluene
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethylbenzene
Heptane
Hexachlorobutadiene
Hexane
Isopropyl alcohol
m,p-Xylenes
Methylene chloride
o-Xylene
Propylene
Styrene
Tert-butyl methyl ether
Tetrachloroethene
Tetrahydrofuran
Toluene
Trans-1,2-Dichloroethene

EX-6 EFFLUENT EX-6 INFLUENT EX-7 EX-7 EFFLUENT EX-7 INFLUENT EX-8 EFFLUENT EX-8 INFLUENT EX-9 EX-9 EFFLUENT EX-9 INFLUENT EX-10 EX-10
EX6E001 EX6I001 EX7001 EX07E001 EX07I001 EX08E001 EX08I001 EX9001 EX09E001 EX09I001 EX10001 EX10002

10/23/2002 10/23/2002 10/4/2002 10/25/2002 10/25/2002 10/30/2002 10/30/2002 10/4/2002 11/1/2002 11/1/2002 10/4/2002 11/13/2002

-- -- -- -- -- -- -- 11 J0 -- -- -- 15
-- 20 J3 -- -- -- -- -- -- -- -- -- 18
-- -- 6 J03 -- -- -- -- 26 J0 -- -- -- 23
-- -- -- -- -- -- -- -- -- -- -- 13
-- -- 870 J03 -- 5 J -- 4 J 87 J0 -- -- -- 11
-- -- 6 J03 -- -- -- -- 10 J0 -- -- -- 10
-- -- -- -- -- -- -- -- -- -- -- --
-- 75 J3 14 J3 -- 5 J -- -- 14 -- -- -- 8
-- -- -- -- -- -- -- 16 -- -- -- 19
12 60 J3 1,100 J03 26 14 -- 9 J 280 J0 -- 5 J 92 J0 32
-- -- -- -- -- -- -- 8 J -- -- -- 9
-- -- -- -- -- -- -- 10 J0 -- -- -- 11
-- -- -- -- -- -- -- -- -- -- -- 14
-- 110 J3 10 J3 -- -- -- -- 12 -- -- -- 12
-- -- -- -- -- -- -- -- -- -- -- 5
-- -- -- -- -- -- -- 9 J -- -- -- --
-- 6 J3 -- -- -- -- -- 9 -- -- -- 11
12 27 J3 190,000 -- 240 -- 17 190,000 -- 5 84,000 130
-- -- -- -- -- -- -- -- -- -- -- --
-- 13 J3 -- -- -- -- -- 11 -- -- -- 8
-- -- -- -- -- -- -- -- -- -- -- --
55 460 J3 480 8 87 41 15 340 J0 10 11 480 J0 --
-- 33 J3 360 J3 -- 6 -- -- 29 -- -- 11 10
-- -- -- -- -- -- -- -- -- -- -- 18
-- -- -- -- -- -- -- 23 -- -- -- 28
3 13 J3 -- -- -- -- -- 10 -- -- -- 11
9 310 J3 1,500 -- -- 18 -- 140 J0 -- 3 J 41 J0 18
-- -- -- -- -- -- -- 13 -- -- -- 19
-- -- 110 J3 -- -- -- -- -- -- -- -- 13
54 62 J3 910 54 29 22 6 56 J0 4 2 J -- 7
-- -- -- -- -- -- -- 7 J0 -- -- -- 20

420 110 J3 440 J03 120 -- 3 J -- 40 J0 -- -- 11 J0 --
-- 6 J3 -- -- -- -- -- 11 J0 -- -- -- 10
-- -- -- -- -- -- -- 9 -- -- -- 9
-- 240 J3 1,600 J3 -- 31 -- 5 J 350 -- 6 11 10
-- -- -- -- -- -- -- 16 -- -- -- 21
50 12 J3 190 J03 50 7 J 25 -- 23 J0 -- -- -- 17
-- -- -- 100 94 140 140 31 J0 100 180 31 J0 --
-- 29 J3 19 J3 -- -- -- -- 20 -- -- -- 10
-- 210 J3 150 J3 -- 5 J -- -- 540 -- -- 10 12
-- -- -- -- -- -- -- 9 J -- -- -- 33
-- 300 J3 1,400 -- 29 -- 5 J 1,400 J0 -- 5 -- 16
-- -- -- -- -- -- -- 550 J0 -- -- -- --
-- 100 J3 40 J3 -- 7 J -- 4 J 40 -- 4 J -- 21
39 5 J3 530 J03 6 4 J 11 5 J 530 J0 4 J 5 14 J0 64
-- 84 J3 22 J3 -- 4 J -- -- 22 -- -- -- 11

2,100 4,900 J38 -- 1,100 J8 23 320 3 1,900 -- 2 7 J0 --
-- -- -- -- -- -- -- 13 -- -- -- 9
-- -- -- -- -- -- -- -- -- -- -- --
-- 6 J3 190 J3 -- -- -- -- 20 -- -- -- 18
-- 3 J3 750,000 -- 1,800 -- 78 810,000 -- 570 390,000 10,000
-- 15 J3 57 J3 -- 5 J -- 5 J 100 -- 6 17 19
-- -- 44 J03 -- -- -- -- 11 J0 -- -- -- 11
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APPENDIX F:  ANALYTICAL RESULTS (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Sampling Location ID No.
Sample ID No.
Sample Date

EPA TO-14 VOA (µg/m3) (Continued)
Trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
EPA 3C Landfill Gas (%)
Carbon dioxide
Methane
Nitrogen
Oxygen
EPA 25C Total Nonmethane Organic Carbon (ppmv)
Methane
Nonmethane organic carbon

EX-6 EFFLUENT EX-6 INFLUENT EX-7 EX-7 EFFLUENT EX-7 INFLUENT EX-8 EFFLUENT EX-8 INFLUENT EX-9 EX-9 EFFLUENT EX-9 INFLUENT EX-10 EX-10
EX6E001 EX6I001 EX7001 EX07E001 EX07I001 EX08E001 EX08I001 EX9001 EX09E001 EX09I001 EX10001 EX10002

10/23/2002 10/23/2002 10/4/2002 10/25/2002 10/25/2002 10/30/2002 10/30/2002 10/4/2002 11/1/2002 11/1/2002 10/4/2002 11/13/2002

-- -- -- -- -- -- -- 7 -- -- -- 8
-- 4 J3 44 J3 -- -- -- -- 15 -- -- -- 15
-- -- 15 J03 -- -- -- -- 15 J0 -- -- -- 19
-- -- -- -- -- -- -- -- -- -- -- --
5 7 J3 70 J03 -- -- -- -- 12 J0 -- -- -- 7

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
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APPENDIX F:  ANALYTICAL RESULTS (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Sampling Location ID No.
Sample ID No.
Sample Date

EPA TO-14 VOA (µg/m3)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromethane
1,2-Dichloro-1,1,2,2-Tetrafluoroethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Butadiene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Eethyltoluene
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethylbenzene
Heptane
Hexachlorobutadiene
Hexane
Isopropyl alcohol
m,p-Xylenes
Methylene chloride
o-Xylene
Propylene
Styrene
Tert-butyl methyl ether
Tetrachloroethene
Tetrahydrofuran
Toluene
Trans-1,2-Dichloroethene

EX-10 EX-10 EFFLUENT EX-10 EFFLUENT EX-10 EFFLUENT GMP13 GMP13 GMP13 GMP14 GMP14 GMP15 GMP15
EX10003 EX10E001 EX10I001 EX10I002 GMP13SG001 GMP13SG002 GMP13SG003 GMP14SG001 GMP14SG002 GMP15SG001 GMP15SG002

11/13/2002 11/15/2002 11/15/2002 11/15/2002 6/5/2002 2/25/2003 2/25/2003 6/5/2002 2/25/2003 6/5/2002 2/25/2003

14 -- -- -- -- -- -- -- -- -- --
17 -- -- -- -- -- -- -- -- -- --
22 -- -- -- -- -- -- -- -- -- --
13 -- -- -- -- -- -- -- -- -- --
10 -- -- -- -- -- -- -- -- -- --
8 -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
9 -- -- 17 -- -- -- 39 -- 7 --
16 -- -- -- -- -- -- -- -- -- --
29 -- 37 51 -- -- -- -- -- -- --
9 -- -- -- -- -- -- -- -- -- --
10 -- -- -- -- -- -- -- -- -- --
11 -- -- -- -- -- -- -- -- -- --
10 -- -- 4 J -- -- -- -- -- -- --
4 -- -- -- -- -- -- -- -- -- --
9 -- -- -- -- -- -- -- -- -- --
10 -- -- 6 J -- -- -- -- -- -- --

130 -- 72 190 -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
7 -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
9 -- -- -- -- -- -- -- -- -- --
16 -- -- -- -- -- -- -- -- -- --
24 -- -- -- -- -- -- -- -- -- --
10 -- -- -- -- -- -- -- -- -- --
21 35 25 5 -- -- -- -- 4 J -- 5
17 -- -- -- -- -- -- 26 23 6 15
11 -- -- -- -- -- -- -- -- -- --
6 32 -- -- -- -- -- -- -- -- --
18 -- -- 8 36 13 14 54 54 16 50
-- -- -- -- -- -- -- -- -- -- --
9 -- -- -- -- -- -- -- -- -- --
9 -- -- -- -- -- -- -- -- -- --
8 -- -- -- -- -- -- -- -- -- --
18 -- -- -- -- -- -- -- -- -- --
15 20 -- 34 J -- -- -- -- -- 9 --
-- -- -- 990 -- -- -- -- -- -- --
9 -- -- -- -- -- -- -- -- -- --
10 -- 3 J -- -- -- -- -- -- -- --
27 -- -- -- -- -- -- -- -- -- --
16 -- -- -- -- -- 51 -- 46 -- --
-- -- -- -- 6 -- -- 10 -- -- --
20 -- -- -- -- -- -- -- -- -- --
71 85 9 -- -- -- 150 -- 120 -- --
10 -- -- -- -- -- -- -- -- 8 J3 --
-- -- -- -- -- -- -- -- -- -- --
8 -- -- -- -- -- -- -- -- -- --
6 -- -- -- -- -- -- -- -- -- --
17 -- -- -- 14 6 J 6 J -- -- 12 --

9,300 -- 1,300 1,200 -- -- 7 -- -- -- --
19 -- -- -- -- -- -- -- -- -- --
10 -- -- -- -- -- -- -- -- -- --
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APPENDIX F:  ANALYTICAL RESULTS (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Sampling Location ID No.
Sample ID No.
Sample Date

EPA TO-14 VOA (µg/m3) (Continued)
Trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
EPA 3C Landfill Gas (%)
Carbon dioxide
Methane
Nitrogen
Oxygen
EPA 25C Total Nonmethane Organic Carbon (ppmv)
Methane
Nonmethane organic carbon

EX-10 EX-10 EFFLUENT EX-10 EFFLUENT EX-10 EFFLUENT GMP13 GMP13 GMP13 GMP14 GMP14 GMP15 GMP15
EX10003 EX10E001 EX10I001 EX10I002 GMP13SG001 GMP13SG002 GMP13SG003 GMP14SG001 GMP14SG002 GMP15SG001 GMP15SG002

11/13/2002 11/15/2002 11/15/2002 11/15/2002 6/5/2002 2/25/2003 2/25/2003 6/5/2002 2/25/2003 6/5/2002 2/25/2003

7 -- -- -- -- -- -- -- -- -- --
14 -- -- -- -- -- -- -- -- -- --
18 -- -- -- -- -- 5 J 6 -- 5 6 J
-- -- -- 4 J -- -- -- -- -- -- --
6 -- -- -- -- -- -- -- -- -- --

NA NA NA NA 0.6 0.5 0.5 0.3 0.2 3 2
NA NA NA NA -- -- -- -- -- -- --
NA NA NA NA 82 78 78 81 78 81 80
NA NA NA NA 18 21 21 18 22 16 18

NA NA NA NA -- -- -- -- -- -- --
NA NA NA NA -- -- 6 -- 5 -- 5
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APPENDIX F   :  ANALYTICAL RESULTS (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Sampling Location ID No.
Sample ID No.
Sample Date

EPA TO-14 VOA (µg/m3)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromethane
1,2-Dichloro-1,1,2,2-Tetrafluoroethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Butadiene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Eethyltoluene
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethylbenzene
Heptane
Hexachlorobutadiene
Hexane
Isopropyl alcohol
m,p-Xylenes
Methylene chloride
o-Xylene
Propylene
Styrene
Tert-butyl methyl ether
Tetrachloroethene
Tetrahydrofuran
Toluene
Trans-1,2-Dichloroethene

GMP16 GMP16 GMP16 GMP17 GMP17 GMP18 GMP18 GMP19 GMP19 GMP22 GMP22 GMP22 GMP22
GMP16SG001 GMP16SG002 GMP16SG003 GMP17SG001 GMP17SG002 GMP18SG001 GMP18SG002 GMP19SG001 GMP19SG002 GMP22001 GMP22002 GMP22003 GMP22004

6/5/2002 6/5/2002 2/25/2003 6/5/2002 2/25/2003 6/5/2002 2/25/2003 6/5/2002 2/25/2003 10/7/2002 10/7/2002 11/13/2002 2/25/2003

-- -- -- -- -- -- -- -- -- -- -- 18 J3 --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- 32 J3 --
-- -- -- -- -- -- -- -- -- -- -- 22 J3 --
-- -- -- -- -- -- -- -- -- 13 J3 -- -- 9 J3
-- -- -- -- -- -- -- -- -- -- -- 15 J3 --
-- -- -- -- -- -- -- 7 -- -- -- -- --
12 22 -- -- -- -- -- 26 -- 240 J3 270 320 J3 130 J03
-- -- -- -- -- -- -- -- -- -- -- 20 J3 --
-- -- -- -- -- -- -- -- -- 240 J3 300 170 J3 66 J3
-- -- -- -- -- -- -- -- -- 12 J3 12 49 J3 20 J03
-- -- -- -- -- -- -- -- -- -- -- -- 5 J3
-- -- -- -- -- -- -- -- -- -- -- -- --
5 9 -- -- -- -- -- 5 -- 230 J3 250 300 J3 490 J03
-- -- -- -- -- -- -- 11 -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- 28 J3 --
-- 6 -- -- -- -- -- -- -- 52 J3 58 100 J3 130 J03
-- -- -- -- -- -- -- -- -- 100 J3 120 390 J3 --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- 6 -- -- -- -- -- -- -- 49 J3 57 75 J3 84 J03
-- -- -- -- -- -- -- -- -- -- 220 -- --
-- 11 -- -- -- -- -- -- -- 1,100 J3 960 J3 890 --
28 28 -- -- -- -- -- 14 -- 120 J3 130 100 J3 62 J3
8 8 -- -- -- -- -- 12 -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- 7 J3 -- 29 J3 4 J3
-- -- -- -- -- -- -- -- -- 51 J3 30 250 J3 16 J3
-- -- -- -- -- -- -- -- -- -- -- 20 J3 --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- 43 J3 54 56 J3 29 J3
6 5 -- -- 9 -- 14 10 -- 16 J3 20 26 J3 7 J3
-- -- -- -- -- -- -- -- -- -- -- 380 J3 40 J3
-- -- -- -- -- -- -- -- -- 16 J3 19 27 J3 8 J3
-- -- -- -- -- -- -- -- -- -- -- 13 J3 --
-- -- -- -- -- -- -- -- -- 1,800 J3 2,000 1,500 J3 1,300 J3
11 13 -- -- -- -- -- -- -- -- -- -- --
6 9 -- -- -- -- -- 5 -- 500 J3 550 210 J3 48 J3
-- -- -- -- -- -- -- -- -- -- -- -- --
28 57 -- -- -- -- -- -- -- 130 J3 140 130 J3 150 J03
-- -- -- -- -- -- -- -- -- 1,000 J3 1,100 920 J3 790 J3
-- -- -- -- -- -- -- 21 J7 -- -- -- 38 J3 --
-- -- 33 -- -- -- -- -- -- 1,500 J3 1,800 1,200 J3 960 J3
-- -- -- -- -- -- -- -- -- -- -- -- --
48 84 -- -- -- -- -- -- -- 840 J3 880 1,100 J3 700 J03
-- -- 130 -- -- -- -- -- -- 170 J3 160 140 J3 --

22 J3 35 J3 -- -- -- -- -- 11 J3 -- 570 J3 620 660 J3 1,100 J03
-- -- -- -- -- -- -- 37 -- 3 J3 880 1,200 2,300
5 8 -- -- -- -- -- -- -- -- -- 29 J3 10 J03
-- -- -- -- -- -- -- -- -- -- -- -- --
-- 6 -- -- -- -- -- -- -- 19 J3 19 43 J3 20 J3
-- 3 -- -- -- -- -- -- -- 17 J3 -- -- --
-- -- -- -- -- -- -- -- -- 73 J3 65 77 J3 38 J3
-- -- -- -- -- -- -- -- -- 9 J3 -- 18 J3 --
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APPENDIX F:  ANALYTICAL RESULTS (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Sampling Location ID No.
Sample ID No.
Sample Date

EPA TO-14 VOA (µg/m3) (Continued)
Trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
EPA 3C Landfill Gas (%)
Carbon dioxide
Methane
Nitrogen
Oxygen
EPA 25C Total Nonmethane Organic Carbon (ppmv)
Methane
Nonmethane organic carbon

GMP16 GMP16 GMP16 GMP17 GMP17 GMP18 GMP18 GMP19 GMP19 GMP22 GMP22 GMP22 GMP22
GMP16SG001 GMP16SG002 GMP16SG003 GMP17SG001 GMP17SG002 GMP18SG001 GMP18SG002 GMP19SG001 GMP19SG002 GMP22001 GMP22002 GMP22003 GMP22004

6/5/2002 6/5/2002 2/25/2003 6/5/2002 2/25/2003 6/5/2002 2/25/2003 6/5/2002 2/25/2003 10/7/2002 10/7/2002 11/13/2002 2/25/2003

-- -- -- -- -- -- -- -- -- -- -- 13 J3 --
-- -- -- -- -- 16 38 -- -- 200 J3 19 39 J3 17 J3
6 6 8 J -- 7 J -- -- -- -- -- -- 19 J3 --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- 11 J3 14 15 J3 --

0.3 0.3 0.2 0.4 -- 0.3 0.4 0.1 J -- NA NA 13 --
-- -- -- -- -- -- -- -- -- NA NA 0.7 --
80 80 78 81 79 80 80 81 78 NA NA 85 87
20 18 22 18 20 19 20 19 21 NA NA 1 3

-- -- -- -- -- -- -- -- -- NA NA NA 340
-- -- 13 -- 13 -- 13 -- 12 NA NA 54 59

Appendix F, Draft Landfill Gas TCRA Closeout Report F-10



APPENDIX F:  ANALYTICAL RESULTS (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Sampling Location ID No.
Sample ID No.
Sample Date

EPA TO-14 VOA (µg/m3)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromethane
1,2-Dichloro-1,1,2,2-Tetrafluoroethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Butadiene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Eethyltoluene
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethylbenzene
Heptane
Hexachlorobutadiene
Hexane
Isopropyl alcohol
m,p-Xylenes
Methylene chloride
o-Xylene
Propylene
Styrene
Tert-butyl methyl ether
Tetrachloroethene
Tetrahydrofuran
Toluene
Trans-1,2-Dichloroethene

GMP22 GMP23 GMP23 GMP23 GMP24 GMP24 GMP24 GMP25 GMP25 GMP25 GMP25 GMP26 GMP26 GMP26
GMP22005 GMP23001 GMP23002 GMP23003 GMP24SG001 GMP24001 GMP24002 GMP25SG001 GMP25001 GMP25002 GMP25003 GMP26001 GMP26002 GMP26003
5/27/2003 11/13/2002 2/25/2003 5/27/2003 11/13/2002 2/25/2003 5/27/2003 11/13/2002 2/25/2003 5/27/2003 5/27/2003 2/25/2003 2/25/2003 5/27/2003

-- 17 J3 -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 30 J3 -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- 62 J3 70 J3 -- 49 J3 54 J3 45 45 J3 -- -- --
-- 15 J3 -- -- -- 3 J3 -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

80 J3 250 J3 280 J03 130 600 J3 700 J03 260 -- 5 J3 -- -- -- -- --
-- 21 J3 -- -- -- -- -- -- -- -- -- -- -- --

31 J3 33 J3 10 J3 -- 140 J3 92 J3 -- 130 J3 210 J3 85 85 J3 25 16 21
-- 43 J3 28 J30 -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 19 J3 -- -- -- -- -- -- -- -- -- -- -- --
-- 370 J3 480 J03 200 750 J3 1,000 J03 290 6 J3 -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 24 J3 -- -- -- -- -- -- -- -- -- -- -- --
-- 49 J3 38 J03 -- 16 J3 23 J03 -- 11 J3 8 J3 -- -- -- -- --
-- 480 J3 -- -- 390 J3 -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 71 J3 66 J03 -- 88 J3 100 J03 -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 5,100 940 J3 -- 3,100 -- 2,900 -- -- -- -- -- -- --

28 J3 310 J3 110 J3 85 160 J3 190 J3 52 49 J3 39 J3 42 42 J3 -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 58 J3 -- -- -- -- -- -- -- -- -- -- -- --
-- 17 J3 -- -- -- -- -- -- -- -- -- -- -- --
-- 1,000 J3 950 J3 150 350 J3 66 J3 1,400 26 J3 8 J3 -- -- -- -- --
-- 21 J3 -- -- -- -- -- -- -- -- -- -- -- --
-- 520 J3 630 J03 180 -- -- -- 140 J3 99 J3 85 94 J3 -- -- --
-- 72 J3 27 J3 -- 270 J3 290 J3 46 160 J3 230 J3 220 230 J3 -- -- --
-- 16 J3 -- -- -- -- -- -- -- -- -- 18 12 19
-- 800 J3 360 J3 65 270 J3 50 J3 250 -- -- -- -- -- -- --
-- 36 J3 12 J3 -- 48 J3 56 J3 -- 10 J3 11 J3 -- -- -- -- --
-- 15 J3 -- -- -- -- -- -- -- -- -- -- -- --

730 J3 660 J3 420 J3 320 630 J3 870 J3 230 450 J3 150 J3 -- -- -- -- --
-- 24 J3 -- -- -- -- -- -- -- -- -- -- -- --

21 J3 30 J3 -- -- 100 J3 120 J3 -- 240 J3 48 J3 -- 23 J3 -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 170 J3 170 J03 -- 92 J3 150 J03 -- 6 J3 -- -- -- -- -- --

310 J3 1,200 J3 750 J3 580 500 J3 620 J3 190 12 J3 -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

430 J3 1,200 J3 570 J3 540 790 J3 960 J3 390 140 J3 -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --

290 J3 620 J3 750 J30 260 1,000 J3 1,500 J03 290 57 J3 9 J3 -- -- -- -- --
-- 120 J3 -- -- -- -- -- -- -- -- -- -- -- --

210 J3 400 J3 530 J03 170 700 J3 1,000 J03 240 29 J3 10 J3 -- -- -- -- --
1,400 J3 26,000 6,100 8,800 4,900 6,100 8,100 840 J3 260 J3 -- -- -- -- --

-- 25 J3 -- -- 36 J3 56 J03 -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 38 J3 15 J3 -- 19 J3 22 J3 -- 11 J3 12 J3 -- -- -- -- --
-- 11 J3 -- -- -- -- -- -- -- -- -- -- -- --
-- 96 J3 50 J3 -- 61 J3 57 J3 -- -- -- -- -- -- -- --
-- 19 J3 -- -- -- 6 J3 -- -- -- -- -- -- -- --
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APPENDIX F:  ANALYTICAL RESULTS (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Sampling Location ID No.
Sample ID No.
Sample Date

EPA TO-14 VOA (µg/m3) (Continued)
Trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
EPA 3C Landfill Gas (%)
Carbon dioxide
Methane
Nitrogen
Oxygen
EPA 25C Total Nonmethane Organic Carbon (ppmv)
Methane
Nonmethane organic carbon

GMP22 GMP23 GMP23 GMP23 GMP24 GMP24 GMP24 GMP25 GMP25 GMP25 GMP25 GMP26 GMP26 GMP26
GMP22005 GMP23001 GMP23002 GMP23003 GMP24SG001 GMP24001 GMP24002 GMP25SG001 GMP25001 GMP25002 GMP25003 GMP26001 GMP26002 GMP26003
5/27/2003 11/13/2002 2/25/2003 5/27/2003 11/13/2002 2/25/2003 5/27/2003 11/13/2002 2/25/2003 5/27/2003 5/27/2003 2/25/2003 2/25/2003 5/27/2003

-- 13 J3 -- -- -- -- -- -- -- -- -- -- -- --
-- 36 J3 11 J3 -- 19 J3 23 J3 -- 8 J3 8 J3 -- -- -- -- --
-- 18 J3 -- -- 9 J3 -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- --
-- 17 J3 3 J3 -- 14 J3 17 J3 -- 4 J3 2 J3 -- -- -- -- --

12 5 4 9 13 11 9 13 10 13 14 8 6 13
-- 0.6 -- 0.8 2 0.8 0.9 0.6 0.8 -- -- -- -- --
86 94 94 88 83 86 87 85 88 83 84 84 83 81
2 1 1 2 2 2 4 2 1 4 2 8 11 6

NA NA 980 J8 NA NA NA NA NA NA NA NA -- -- NA
NA 43 76 NA 130 77 NA 75 80 NA NA 16 11 NA

Notes:
µg/m3 Microgram per cubic meter
--- Not applicable
% Percent
0 Internal standard problems
3 Surrogate/laboratory control spike/matrix spike problems
7 Calibration problems
8 Calibration range problems
EPA U.S. Environmental Protection Agency
ID Identification
J Estimated value
NA Not analyzed
ppmv Parts per million by volume
VOA Volatile organic analysis
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ACRONYMS AND ABBREVIATIONS 

bgs Below ground surface 

EPA U.S. Environmental Protection Agency  

GMP Gas monitoring probe 

H Henry’s Law Constant 

JEM Johnson-Ettinger Model 

Navy U.S. Department of the Navy 

OEHHA Office of Health Hazard Assessment 

TCRA Time-critical removal action 
TSGC Target soil-gas concentration 

UCSF University of California, San Francisco 

VOC Volatile organic compound 



 

Appendix G, Draft Landfill Gas TCRA Closeout Report G-1  

1.0  INTRODUCTION 

This appendix summarizes the methods and the results of a vapor intrusion evaluation for 
volatile organic compounds (VOC) detected in soil-gas under the University of California, San 
Francisco (UCSF) compound located north of the former Parcel E Industrial Landfill.  The 
UCSF compound is located near the Industrial Landfill in Installation Restoration Site 01/21 of 
Parcel E in Hunters Point Shipyard, San Francisco, California.  The U.S. Department of the 
Navy (Navy) conducted this evaluation consistent with a three-tiered method developed by 
U.S. Environmental Protection Agency (EPA) and described in the “Draft Guidance for 
Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils” 
(EPA 2002a).  The purpose of this appendix is to evaluate the potential risks to current and 
future workers at the UCSF compound from nonmethane VOCs associated with the former 
landfill.  The remainder of this appendix is organized as follows: 

• Section 2.0, Site Description/Previously Conducted Site Characterization Activities, 
describes the site and summarizes previously conducted site characterization 
activities. 

• Section 3.0, Gas Monitoring Results, summarizes the results of gas monitoring. 

• Section 4.0, Vapor Intrusion Evaluation, summarizes the three-tiered process used to 
evaluate the vapor intrusion pathway. 

• Section 5.0, Conclusions and Significance of Results for UCSF Compound, presents 
the conclusions based on the results of the evaluation. 

• Section 6.0, References, lists the sources cited in the text that were used to prepare 
this appendix. 

Table G-1, which presents the sampling results at each gas monitoring probe (GMP), is 
presented after its first mention in the text of this appendix.  Attachments to this appendix are 
presented after Section 6.0.  Attachments G-1, G-2, G-3, and G-4 present the February and May 
2003 analytical results of gas monitoring and industrial and residential risk estimates. 

2.0  SITE DESCRIPTION/PREVIOUSLY CONDUCTED SITE CHARACTERIZATION 
ACTIVITIES 

Figure 2 of the closeout report shows the location of the landfill in relation to the UCSF 
compound, Crisp Avenue, and Parcel A to the north.  The landfill boundary is south of the UCSF 
compound within 10 feet of the fence located between the UCSF compound and the landfill.  A 
comprehensive description of the site is provided in Section 1.1 of the closeout report. 

In early 2002, the Navy performed an investigation to characterize the nature and extent of 
landfill gas in soils near the landfill.  Investigation results showed that landfill gas consisting of 
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mostly methane had migrated north from the landfill and accumulated under the USCF 
compound at levels exceeding the lower explosive limit for methane.  Consequently, the Navy 
initiated a time-critical removal action (TCRA) to accomplish the following objectives: 

• Eliminate methane (from subsurface soil) that has accumulated in the UCSF 
compound 

• Prevent future gas migration from the landfill onto the UCSF compound (Tetra Tech 
EM Inc. 2002) 

Because methane can act as a carrier gas for more toxic compounds, nonmethane VOCs were 
sampled for and the potential health effects to current and future workers at the UCSF compound 
were evaluated in this assessment.  Section 3.0 describes the sampling activities and the data 
used in this evaluation.  Since the objective of the evaluation is to assess whether VOCs 
associated with landfill gas pose a risk to receptors at the UCSF compound, the potential health 
risk from other media and exposure routes is not considered as part of this evaluation. 

3.0  GAS MONITORING RESULTS 

As discussed in Section 4.1.2 of the closeout report, gas samples were collected from the GMPs 
in the UCSF compound (GMP22 through GMP26) on February 25, 2003, following the end of 
the 4-week monitoring period, which began active extraction on the UCSF compound had been 
finished.  These samples were sent to a laboratory for analysis using EPA Method TO-14A 
(EPA 1999).  Monthly monitoring continued until May 23, 2003, and the final round of 
Summa™ canister samples was collected from the UCSF GMPs on May 27, 2003.   

The results of the analyses showed that nonmethane VOCs were present at low concentrations in 
soil-gas in the GMPs beneath the UCSF compound.  In general, VOC concentrations decreased 
at the GMP locations from the February to the May monitoring events.  Appendix F of the 
closeout report presents the GMP analytical results of the investigation. 

4.0  VAPOR INTRUSION EVALUATION 

EPA has developed a tiered process for evaluating the potential for health risks caused by vapor 
intrusion (EPA 2002a).  This process consists of a systematic, three-tiered approach for assessing 
whether the potential exists for unacceptable risk through the inhalation pathway.  The guidance 
relies primarily on the use of risk-based screening values (for example, target soil-gas 
concentrations [TSGC]) to assess whether the potential for health risks is significant enough to 
warrant implementation of control measures (EPA 2002a). 

Sections 4.1, 4.2, and 4.3 of this appendix summarize each tier of EPA’s three-tiered approach. 
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4.1  TIER 1-PRIMARY SCREENING METHODOLOGY AND RESULTS 

The first tier of the evaluation consists of the primary screening step that involves answering the 
following three questions about the site: 

• Question 1:  Are chemicals of “sufficient volatility and toxicity” present at the 
site?  In this step, chemicals are considered sufficiently toxic if the vapor 
concentration of the pure component poses an incremental cancer risk greater than 
1 × 10-6 or a noncancer hazard quotient greater than 1 (EPA 2002a).  Chemicals are 
considered sufficiently volatile if the Henry’s Law Constant (H) is 1 × 10-5 
atmosphere-cubic meters per mole or greater.  For the purposes of this assessment, 
the EPA Region IX definition of volatility will also be applied.  EPA Region IX 
defines volatile chemicals as chemicals with an H of 1 × 10-5 or greater and a 
molecular weight greater than 200 grams per mole (EPA 2002b).   

• Question 2:  Are “inhabited buildings” near or overlying the contamination 
source?  All five of the GMPs evaluated in this assessment are located near 
Building 830 on the UCSF compound.  Since the UCSF compound is currently used 
for industrial and research purposes, this assessment will evaluate the inhalation 
pathway based on industrial reuse.   

• Question 3:  Is immediate action warranted to mitigate current risks to residents 
of the inhabited buildings?  No residential buildings currently exist on the UCSF 
compound or near the five GMPs; therefore, immediate action is not warranted. 

4.2  TIER 2-SECONDARY SCREENING 

The second tier of the evaluation is the secondary screening to assess whether concentrations of 
chemicals exceed target concentrations.  First, measured soil-gas concentrations were compared 
with generic, numeric soil-gas criteria, or TSGC, provided in Table 2 of the guidance.  These 
criteria are referred to as “generic” because they were developed based on a set of general 
assumptions that may or may not be relevant to the actual site being evaluated and “reflect 
generally reasonable worst-case conditions” (EPA 2002a).  Table 2 of the guidance is divided 
into three tables based on target cancer risk levels:  1 × 10-4 (Table 2a), 1 × 10-5 (Table 2b), and 
1 × 10-6 (Table 2c).  Table 2c was used during this evaluation because it is considered to be the 
most protective of human health.  Table 2c provides TSGC for both shallow (0 to 5 feet below 
ground surface [bgs]) and deep soil-gas (greater than 5 feet bgs).  The TSGC for deep soil-gas 
was selected for this assessment because the soil-gas samples used during this screening 
evaluation were collected at depths of 6 and 6.5 feet bgs. 

In this step, all VOC data for the five GMP locations for the two monitoring events were 
compiled and compared against the deep soil-gas screening criteria presented in Table 2c.  All 
detected VOCs were carried on to the Tier 3 assessment, whether or not they exceeded the 
screening criteria, to evaluate cumulative multichemical risk at each GMP location.  Nondetected 
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chemicals for which the detection limit exceeded the screening criteria were also carried through 
to the Tier 3 assessment if the chemical had been detected in one or more of the GMP locations.  
For these chemicals, a substitute value of one-half the detection limit was used in the risk 
assessment as the exposure point concentration.  For duplicate samples in which both the 
original and duplicate samples indicated detected or nondetected values, the higher of the two 
values was used in the Tier 3 assessment. 

4.3  TIER 3-SITE-SPECIFIC PATHWAY ASSESSMENT 

The third tier of the evaluation is a site-specific pathway assessment that is conducted if both the 
primary screening and secondary screening steps are unable to verify that the indoor air pathway 
is incomplete.  For the purposes of this assessment, all chemicals with concentrations exceeding 
screening criteria and all nondetected chemicals with detection limits exceeding screening 
criteria were evaluated in the Tier 3 evaluation. 

As part of the Tier 3 evaluation, the potential human health risk associated with exposure to the 
nonmethane VOCs identified in Attachments G-1 and G-2 of this appendix was evaluated using 
EPA’s Johnson-Ettinger model (JEM) for subsurface vapor intrusion into buildings (EPA 2003).  
The JEM model has recently been revised to incorporate the default values recommended in 
EPA’s recent vapor intrusion guidance. 

In addition, the inhalation toxicity values presented in the JEM model were compared with 
inhalation toxicity values developed by the California Environmental Protection Agency’s Office 
of Health Hazard Assessment (OEHHA).  In general, OEHHA-developed toxicity values are 
more conservative (higher) than EPA-developed toxicity values.  For chemicals for which the 
OEHHA toxicity values are higher, these toxicity values were used to replace EPA-developed 
toxicity values in the JEM model for this assessment. 

The default JEM model parameters were used in this assessment except for exposure duration 
and exposure frequency.  An exposure duration of 25 years and exposure frequency of 250 days 
per year were selected, consistent with EPA’s default exposure parameters for industrial workers 
(EPA 2002b).  In addition, a residential evaluation was conducted for comparison purposes, 
assuming future unrestricted land use of the USCF compound.  Attachments G-3 and G-4 of this 
appendix present the results of the residential evaluation.   

Table G-1 presents the results of the Tier 3 evaluation for each sampling location.  Attachments 
G-1 and G-2 of this appendix contain detailed spreadsheets showing the cancer risk and 
noncancer hazard quotient for each VOC. 
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TABLE G-1:  RESULTS FOR EACH SAMPLING LOCATION 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E 
Hunters Point Shipyard, San Francisco, California 

February May 

Location 
Incremental 
Cancer Risk 

Noncancer 
Hazard Index 

Incremental 
Cancer Risk 

Noncancer 
Hazard Index 

GMP22 2.1 x 10-7 1.3 x 10-2 3.5 x 10-8 2.7 x 10-3 
GMP23 2.4 x 10-7 1.7 x 10-2 1.9 x 10-7 6.2 x 10-3 
GMP24 4.0 x 10-7 3.1 x 10-2 1.7 x 10-7 9.8 x 10-3 
GMP25 8.7 x 10-8 1.4 x 10-3 5.2 x 10-8 1.9 x 10-3 
GMP26 2.0 x 10-8 8.0 x 10-3 8.8 x 10-9 4.4 x 10-4 

Note: 

GMP Gas monitoring probe 

5.0  CONCLUSIONS AND SIGNIFICANCE OF RESULTS FOR UCSF COMPOUND 

Results of this assessment indicate that no significant cancer risk or noncancer health hazard is 
posed to current and future workers at the UCSF compound by any of the detected VOCs.  For 
each sampling location evaluated, the total incremental cancer risk for carcinogenic nonmethane 
VOCs is less than 1 × 10-6, and the total hazard index for each sampling location is less than 1, 
indicating no potential for adverse noncancer health effects.  In addition, the cancer risk and 
noncancer health hazard estimates for each GMP location have decreased from the February to 
May 2003 sampling events, indicating the TCRA has been effective in reducing risks to current 
and future receptors at the UCSF compound. 

The results of the Tier 3 evaluation indicate that nonmethane VOCs detected underneath the 
UCSF compound do not pose a significant risk to current or future receptors at the site. 
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ATTACHMENT G-1:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, Californ

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP22 GMP22004 2/25/2003 6 1,1,1-Trichloroethane 71556 7.74 U
GMP22 GMP22004 2/25/2003 6 1,1,2,2-Tetrachloroethane 79345 9.77 UJ0
GMP22 GMP22004 2/25/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 10.88 U
GMP22 GMP22004 2/25/2003 6 1,1,2-Trichloroethane 79005 7.74 U
GMP22 GMP22004 2/25/2003 6 1,1-Dichloroethane 75343 9.48 J3 5.2E-10 1.9E-06
GMP22 GMP22004 2/25/2003 6 1,1-Dichloroethene 75354 5.64 U
GMP22 GMP22004 2/25/2003 6 1,2,4-Trichlorobenzene 120821 10.53 UJ0
GMP22 GMP22004 2/25/2003 6 1,2,4-Trimethylbenzene 95636 129.74 J03 NA 1.8E-03
GMP22 GMP22004 2/25/2003 6 1,2-Dibromoethane 106934 10.95 U
GMP22 GMP22004 2/25/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 66.12 J3
GMP22 GMP22004 2/25/2003 6 1,2-Dichlorobenzene 95501 20.16 J03 NA 9.3E-06
GMP22 GMP22004 2/25/2003 6 1,2-Dichloroethane 107062 4.53 J3 5.7E-09 1.2E-04
GMP22 GMP22004 2/25/2003 6 1,2-Dichloropropane 78875 6.58 U
GMP22 GMP22004 2/25/2003 6 1,3,5-Trimethylbenzene 108678 494.01 J03 NA 6.7E-03
GMP22 GMP22004 2/25/2003 6 1,3-Butadiene 106990 3.14 U
GMP22 GMP22004 2/25/2003 6 1,3-Dichlorobenzene 541731 8.55 UJ0
GMP22 GMP22004 2/25/2003 6 1,4-Dichlorobenzene 106467 128.31 J03 4.6E-08 1.1E-04
GMP22 GMP22004 2/25/2003 6 1,4-Dioxane 123911 5.12 U
GMP22 GMP22004 2/25/2003 6 2-Butanone 78933 4.19 U
GMP22 GMP22004 2/25/2003 6 2-Hexanone 591786 5.82 U
GMP22 GMP22004 2/25/2003 6 4-Ethyltoluene 622968 83.79 J03
GMP22 GMP22004 2/25/2003 6 4-Methyl-2-pentanone 108101 5.82 U
GMP22 GMP22004 2/25/2003 6 Acetone 67641 15.67 U4J3
GMP22 GMP22004 2/25/2003 6 Benzene 71432 61.75 J3 7.1E-08 1.1E-03
GMP22 GMP22004 2/25/2003 6 Benzyl chloride 100447 7.39 UJ0
GMP22 GMP22004 2/25/2003 6 Bromodichloromethane 75274 9.49 U
GMP22 GMP22004 2/25/2003 6 Bromoform 75252 14.70 UJ0
GMP22 GMP22004 2/25/2003 6 Bromomethane 74839 3.95 J3 NA 7.9E-05
GMP22 GMP22004 2/25/2003 6 Carbon disulfide 75150 16.43 J3 NA 3.0E-06
GMP22 GMP22004 2/25/2003 6 Carbon tetrachloride 56235 8.96 U
GMP22 GMP22004 2/25/2003 6 Chlorobenzene 108907 6.58 UJ0
GMP22 GMP22004 2/25/2003 6 Chloroethane 75003 29.48 J3 NA 4.8E-05
GMP22 GMP22004 2/25/2003 6 Chloroform 67663 6.93 J3
GMP22 GMP22004 2/25/2003 6 Chloromethane 74873 39.90 J3 3.7E-09 1.9E-05
GMP22 GMP22004 2/25/2003 6 cis-1,2-Dichloroethene 156592 7.58 J3 NA 2.1E-05
GMP22 GMP22004 2/25/2003 6 cis-1,3-Dichloropropene 542756 6.45 U
GMP22 GMP22004 2/25/2003 6 Cyclohexane 110827 1,291.30 J3
GMP22 GMP22004 2/25/2003 6 Dibromochloromethane 124481 12.11 U
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ATTACHMENT G-1:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, Californ

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP22 GMP22004 2/25/2003 6 Dichlorodifluoromethane 75718 47.79 J3 NA 2.1E-05
GMP22 GMP22004 2/25/2003 6 Ethanol 64175 2.67 U
GMP22 GMP22004 2/25/2003 6 Ethylbenzene 100414 154.00 J03 5.9E-09 1.5E-05
GMP22 GMP22004 2/25/2003 6 Heptane 142825 790.40 J3
GMP22 GMP22004 2/25/2003 6 Hexachlorobutadiene 87683 15.19 UJ0
GMP22 GMP22004 2/25/2003 6 Hexane 110543 963.90 J3 NA 1.1E-03
GMP22 GMP22004 2/25/2003 6 Isopropyl alcohol 67630 3.49 U
GMP22 GMP22004 2/25/2003 6 m,p-xylenes 106423 704.00 J03 NA 7.0E-04
GMP22 GMP22004 2/25/2003 6 Methylene chloride 75092 16.24 U4J3
GMP22 GMP22004 2/25/2003 6 o-xylene 95476 1,056.00 J03 NA 1.1E-03
GMP22 GMP22004 2/25/2003 6 Propylene 115071 2,275.00
GMP22 GMP22004 2/25/2003 6 Styrene 100425 10.37 J03 NA 1.0E-06
GMP22 GMP22004 2/25/2003 6 Tert-butyl methyl ether 1634044 5.12 U
GMP22 GMP22004 2/25/2003 6 Tetrachloroethene 127184 20.01 J3 3.9E-09 3.1E-06
GMP22 GMP22004 2/25/2003 6 Tetrahydrofuran 109999 4.19 U
GMP22 GMP22004 2/25/2003 6 Toluene 108883 38.30 J3 NA 1.1E-05
GMP22 GMP22004 2/25/2003 6 trans-1,2-Dichloroethene 156605 5.59 U
GMP22 GMP22004 2/25/2003 6 trans-1,3-Dichloropropene 6.45 U
GMP22 GMP22004 2/25/2003 6 Trichloroethene 79016 17.14 J3 7.1E-08 5.0E-05
GMP22 GMP22004 2/25/2003 6 Trichlorofluoromethane 75694 7.98 U
GMP22 GMP22004 2/25/2003 6 Vinyl acetate 108054 5.00 U
GMP22 GMP22004 2/25/2003 6 Vinyl chloride 75014 3.64 U

2.1E-07 1.3E-02
GMP23 GMP23002 2/25/2003 6 1,1,1-Trichloroethane 71556 7.74 U
GMP23 GMP23002 2/25/2003 6 1,1,2,2-Tetrachloroethane 79345 9.77 UJ0
GMP23 GMP23002 2/25/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 10.88 U
GMP23 GMP23002 2/25/2003 6 1,1,2-Trichloroethane 79005 7.74 U
GMP23 GMP23002 2/25/2003 6 1,1-Dichloroethane 75343 5.77 U
GMP23 GMP23002 2/25/2003 6 1,1-Dichloroethene 75354 5.64 U
GMP23 GMP23002 2/25/2003 6 1,2,4-Trichlorobenzene 120821 10.53 UJ0
GMP23 GMP23002 2/25/2003 6 1,2,4-Trimethylbenzene 95636 284.43 J03 NA 3.9E-03
GMP23 GMP23002 2/25/2003 6 1,2-Dibromoethane 106934 10.95 U
GMP23 GMP23002 2/25/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 9.95 J3
GMP23 GMP23002 2/25/2003 6 1,2-Dichlorobenzene 95501 28.11 J30 NA 1.3E-05
GMP23 GMP23002 2/25/2003 6 1,2-Dichloroethane 107062 5.77 U
GMP23 GMP23002 2/25/2003 6 1,2-Dichloropropane 78875 6.58 U
GMP23 GMP23002 2/25/2003 6 1,3,5-Trimethylbenzene 108678 484.03 J03 NA 6.6E-03
GMP23 GMP23002 2/25/2003 6 1,3-Butadiene 106990 3.14 U

GMP22 Total Risk: 
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ATTACHMENT G-1:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, Californ

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP23 GMP23002 2/25/2003 6 1,3-Dichlorobenzene 541731 8.55 UJ0
GMP23 GMP23002 2/25/2003 6 1,4-Dichlorobenzene 106467 37.88 J03 1.4E-08 3.2E-05
GMP23 GMP23002 2/25/2003 6 1,4-Dioxane 123911 5.12 U
GMP23 GMP23002 2/25/2003 6 2-Butanone 78933 35.88 U2J3
GMP23 GMP23002 2/25/2003 6 2-Hexanone 591786 5.82 U
GMP23 GMP23002 2/25/2003 6 4-Ethyltoluene 622968 66.15 J03
GMP23 GMP23002 2/25/2003 6 4-Methyl-2-pentanone 108101 5.82 U
GMP23 GMP23002 2/25/2003 6 Acetone 67641 939.90 J3 NA 7.9E-04
GMP23 GMP23002 2/25/2003 6 Benzene 71432 110.50 J3 1.3E-07 2.1E-03
GMP23 GMP23002 2/25/2003 6 Benzyl chloride 100447 7.39 UJ0
GMP23 GMP23002 2/25/2003 6 Bromodichloromethane 75274 9.49 U
GMP23 GMP23002 2/25/2003 6 Bromoform 75252 14.70 UJ0
GMP23 GMP23002 2/25/2003 6 Bromomethane 74839 5.53 U
GMP23 GMP23002 2/25/2003 6 Carbon disulfide 75150 948.00 J3 NA 1.7E-04
GMP23 GMP23002 2/25/2003 6 Carbon tetrachloride 56235 8.96 U
GMP23 GMP23002 2/25/2003 6 Chlorobenzene 108907 629.80 J03 NA 1.0E-03
GMP23 GMP23002 2/25/2003 6 Chloroethane 75003 26.80 J3 NA 4.4E-05
GMP23 GMP23002 2/25/2003 6 Chloroform 67663 6.93 U
GMP23 GMP23002 2/25/2003 6 Chloromethane 74873 357.00 J3 3.4E-08 1.7E-04
GMP23 GMP23002 2/25/2003 6 cis-1,2-Dichloroethene 156592 11.97 J3 NA 3.3E-05
GMP23 GMP23002 2/25/2003 6 cis-1,3-Dichloropropene 542756 6.45 U
GMP23 GMP23002 2/25/2003 6 Cyclohexane 110827 418.80 J3
GMP23 GMP23002 2/25/2003 6 Dibromochloromethane 124481 12.11 U
GMP23 GMP23002 2/25/2003 6 Dichlorodifluoromethane 75718 18.11 U2J3
GMP23 GMP23002 2/25/2003 6 Ethanol 64175 11.84 U2J3
GMP23 GMP23002 2/25/2003 6 Ethylbenzene 100414 171.60 J03 6.5E-09 1.6E-05
GMP23 GMP23002 2/25/2003 6 Heptane 142825 748.80 J3
GMP23 GMP23002 2/25/2003 6 Hexachlorobutadiene 87683 15.19 UJ0
GMP23 GMP23002 2/25/2003 6 Hexane 110543 571.20 J3 NA 6.1E-04
GMP23 GMP23002 2/25/2003 6 Isopropyl alcohol 67630 3.49 U
GMP23 GMP23002 2/25/2003 6 m,p-xylenes 106423 748.00 J30 NA 7.2E-04
GMP23 GMP23002 2/25/2003 6 Methylene chloride 75092 22.24 U4J3
GMP23 GMP23002 2/25/2003 6 o-xylene 95476 528.00 J03 NA 5.9E-04
GMP23 GMP23002 2/25/2003 6 Propylene 115071 6,125.00
GMP23 GMP23002 2/25/2003 6 Styrene 100425 6.05 UJ0
GMP23 GMP23002 2/25/2003 6 Tert-butyl methyl ether 1634044 5.12 U
GMP23 GMP23002 2/25/2003 6 Tetrachloroethene 127184 15.18 J3 3.0E-09 2.4E-06
GMP23 GMP23002 2/25/2003 6 Tetrahydrofuran 109999 4.19 U
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ATTACHMENT G-1:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, Californ

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP23 GMP23002 2/25/2003 6 Toluene 108883 49.79 J3 NA 1.4E-05
GMP23 GMP23002 2/25/2003 6 trans-1,2-Dichloroethene 156605 5.59 U
GMP23 GMP23002 2/25/2003 6 trans-1,3-Dichloropropene 6.45 U
GMP23 GMP23002 2/25/2003 6 Trichloroethene 79016 11.06 J3 4.4E-08 3.2E-05
GMP23 GMP23002 2/25/2003 6 Trichlorofluoromethane 75694 7.98 U
GMP23 GMP23002 2/25/2003 6 Vinyl acetate 108054 5.00 U
GMP23 GMP23002 2/25/2003 6 Vinyl chloride 75014 2.60 J3 9.5E-09 3.4E-06

2.4E-07 1.7E-02
GMP24 GMP24001 2/25/2003 6 1,1,1-Trichloroethane 71556 7.74 U
GMP24 GMP24001 2/25/2003 6 1,1,2,2-Tetrachloroethane 79345 9.77 UJ0
GMP24 GMP24001 2/25/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 10.88 U
GMP24 GMP24001 2/25/2003 6 1,1,2-Trichloroethane 79005 7.74 U
GMP24 GMP24001 2/25/2003 6 1,1-Dichloroethane 75343 70.04 J3 3.9E-09 1.4E-05
GMP24 GMP24001 2/25/2003 6 1,1-Dichloroethene 75354 2.86 J3 NA 1.6E-06
GMP24 GMP24001 2/25/2003 6 1,2,4-Trichlorobenzene 120821 10.53 UJ0
GMP24 GMP24001 2/25/2003 6 1,2,4-Trimethylbenzene 95636 698.60 J03 NA 9.3E-03
GMP24 GMP24001 2/25/2003 6 1,2-Dibromoethane 106934 10.95 U
GMP24 GMP24001 2/25/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 92.43 J3
GMP24 GMP24001 2/25/2003 6 1,2-Dichlorobenzene 95501 8.55 UJ0
GMP24 GMP24001 2/25/2003 6 1,2-Dichloroethane 107062 5.77 U
GMP24 GMP24001 2/25/2003 6 1,2-Dichloropropane 78875 6.58 U
GMP24 GMP24001 2/25/2003 6 1,3,5-Trimethylbenzene 108678 998.00 J03 NA 1.4E-02
GMP24 GMP24001 2/25/2003 6 1,3-Butadiene 106990 3.14 U
GMP24 GMP24001 2/25/2003 6 1,3-Dichlorobenzene 541731 8.55 UJ0
GMP24 GMP24001 2/25/2003 6 1,4-Dichlorobenzene 106467 22.61 J03 8.3E-09 1.9E-05
GMP24 GMP24001 2/25/2003 6 1,4-Dioxane 123911 5.12 U
GMP24 GMP24001 2/25/2003 6 2-Butanone 78933 59.80 U2J3
GMP24 GMP24001 2/25/2003 6 2-Hexanone 591786 5.82 U
GMP24 GMP24001 2/25/2003 6 4-Ethyltoluene 622968 101.43 J03
GMP24 GMP24001 2/25/2003 6 4-Methyl-2-pentanone 108101 5.82 U
GMP24 GMP24001 2/25/2003 6 Acetone 67641 175.93 U2J3
GMP24 GMP24001 2/25/2003 6 Benzene 71432 191.75 J3 2.2E-07 3.6E-03
GMP24 GMP24001 2/25/2003 6 Benzyl chloride 100447 7.39 UJ0
GMP24 GMP24001 2/25/2003 6 Bromodichloromethane 75274 9.49 U
GMP24 GMP24001 2/25/2003 6 Bromoform 75252 14.70 UJ0
GMP24 GMP24001 2/25/2003 6 Bromomethane 74839 5.53 U
GMP24 GMP24001 2/25/2003 6 Carbon disulfide 75150 66.36 J3 NA 1.2E-05
GMP24 GMP24001 2/25/2003 6 Carbon tetrachloride 56235 8.96 U

GMP23 Total Risk:

Appendix G, Draft Landfill Gas TCRA Closeout Report Page 4 of 9



ATTACHMENT G-1:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, Californ

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP24 GMP24001 2/25/2003 6 Chlorobenzene 108907 6.58 UJ0
GMP24 GMP24001 2/25/2003 6 Chloroethane 75003 294.80 J3 NA 4.8E-04
GMP24 GMP24001 2/25/2003 6 Chloroform 67663 6.93 U
GMP24 GMP24001 2/25/2003 6 Chloromethane 74873 50.40 J3 4.8E-09 2.5E-05
GMP24 GMP24001 2/25/2003 6 cis-1,2-Dichloroethene 156592 55.86 J3 NA 1.6E-04
GMP24 GMP24001 2/25/2003 6 cis-1,3-Dichloropropene 542756 6.45 U
GMP24 GMP24001 2/25/2003 6 Cyclohexane 110827 872.50 J3
GMP24 GMP24001 2/25/2003 6 Dibromochloromethane 124481 12.11 U
GMP24 GMP24001 2/25/2003 6 Dichlorodifluoromethane 75718 120.72 J3 NA 5.2E-05
GMP24 GMP24001 2/25/2003 6 Ethanol 64175 2.67 U
GMP24 GMP24001 2/25/2003 6 Ethylbenzene 100414 145.20 J03 5.5E-09 1.4E-05
GMP24 GMP24001 2/25/2003 6 Heptane 142825 624.00 J3
GMP24 GMP24001 2/25/2003 6 Hexachlorobutadiene 87683 15.19 UJ0
GMP24 GMP24001 2/25/2003 6 Hexane 110543 963.90 J3 NA 1.1E-03
GMP24 GMP24001 2/25/2003 6 Isopropyl alcohol 67630 3.49 U
GMP24 GMP24001 2/25/2003 6 m,p-xylenes 106423 1,452.00 J03 NA 1.4E-03
GMP24 GMP24001 2/25/2003 6 Methylene chloride 75092 14.12 U4J3
GMP24 GMP24001 2/25/2003 6 o-xylene 95476 1,012.00 J03 NA 1.1E-03
GMP24 GMP24001 2/25/2003 6 Propylene 115071 6,125.00
GMP24 GMP24001 2/25/2003 6 Styrene 100425 56.16 J03 NA 5.3E-06
GMP24 GMP24001 2/25/2003 6 Tert-butyl methyl ether 1634044 5.12 U
GMP24 GMP24001 2/25/2003 6 Tetrachloroethene 127184 22.08 J3 4.3E-09 3.4E-06
GMP24 GMP24001 2/25/2003 6 Tetrahydrofuran 109999 4.19 U
GMP24 GMP24001 2/25/2003 6 Toluene 108883 57.45 J3 NA 1.6E-05
GMP24 GMP24001 2/25/2003 6 trans-1,2-Dichloroethene 156605 6.38 J3 NA 8.6E-06
GMP24 GMP24001 2/25/2003 6 trans-1,3-Dichloropropene 6.45 U
GMP24 GMP24001 2/25/2003 6 Trichloroethene 79016 23.23 J3 9.5E-08 6.7E-05
GMP24 GMP24001 2/25/2003 6 Trichlorofluoromethane 75694 15.96 U2J3
GMP24 GMP24001 2/25/2003 6 Vinyl acetate 108054 5.00 U
GMP24 GMP24001 2/25/2003 6 Vinyl chloride 75014 16.90 J3 6.0E-08 2.2E-05

4.0E-07 3.1E-02
GMP25 GMP25001 2/25/2003 6.5 1,1,1-Trichloroethane 71556 7.74 U
GMP25 GMP25001 2/25/2003 6.5 1,1,2,2-Tetrachloroethane 79345 9.77 U
GMP25 GMP25001 2/25/2003 6.5 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 10.88 U
GMP25 GMP25001 2/25/2003 6.5 1,1,2-Trichloroethane 79005 7.74 U
GMP25 GMP25001 2/25/2003 6.5 1,1-Dichloroethane 75343 53.56 J3 2.7E-09 9.3E-06
GMP25 GMP25001 2/25/2003 6.5 1,1-Dichloroethene 75354 5.64 U
GMP25 GMP25001 2/25/2003 6.5 1,2,4-Trichlorobenzene 120821 10.53 U

GMP24 Total Risk:
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ATTACHMENT G-1:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, Californ

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP25 GMP25001 2/25/2003 6.5 1,2,4-Trimethylbenzene 95636 5.49 J3 NA 6.9E-05
GMP25 GMP25001 2/25/2003 6.5 1,2-Dibromoethane 106934 10.95 U
GMP25 GMP25001 2/25/2003 6.5 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 213.30 J3
GMP25 GMP25001 2/25/2003 6.5 1,2-Dichlorobenzene 95501 8.55 U
GMP25 GMP25001 2/25/2003 6.5 1,2-Dichloroethane 107062 5.77 U
GMP25 GMP25001 2/25/2003 6.5 1,2-Dichloropropane 78875 6.58 U
GMP25 GMP25001 2/25/2003 6.5 1,3,5-Trimethylbenzene 108678 6.99 U
GMP25 GMP25001 2/25/2003 6.5 1,3-Butadiene 106990 3.14 U
GMP25 GMP25001 2/25/2003 6.5 1,3-Dichlorobenzene 541731 8.55 U
GMP25 GMP25001 2/25/2003 6.5 1,4-Dichlorobenzene 106467 7.94 J3 2.7E-09 6.1E-06
GMP25 GMP25001 2/25/2003 6.5 1,4-Dioxane 123911 5.12 U
GMP25 GMP25001 2/25/2003 6.5 2-Butanone 78933 4.19 U
GMP25 GMP25001 2/25/2003 6.5 2-Hexanone 591786 5.82 U
GMP25 GMP25001 2/25/2003 6.5 4-Ethyltoluene 622968 6.17 U
GMP25 GMP25001 2/25/2003 6.5 4-Methyl-2-pentanone 108101 5.82 U
GMP25 GMP25001 2/25/2003 6.5 Acetone 67641 3.37 U
GMP25 GMP25001 2/25/2003 6.5 Benzene 71432 39.00 J3 4.2E-08 6.8E-04
GMP25 GMP25001 2/25/2003 6.5 Benzyl chloride 100447 7.39 U
GMP25 GMP25001 2/25/2003 6.5 Bromodichloromethane 75274 9.49 U
GMP25 GMP25001 2/25/2003 6.5 Bromoform 75252 14.70 U
GMP25 GMP25001 2/25/2003 6.5 Bromomethane 74839 5.53 U
GMP25 GMP25001 2/25/2003 6.5 Carbon disulfide 75150 8.22 J3 NA 1.4E-06
GMP25 GMP25001 2/25/2003 6.5 Carbon tetrachloride 56235 8.96 U
GMP25 GMP25001 2/25/2003 6.5 Chlorobenzene 108907 98.70 J3 NA 1.5E-04
GMP25 GMP25001 2/25/2003 6.5 Chloroethane 75003 227.80 J3 NA 3.4E-04
GMP25 GMP25001 2/25/2003 6.5 Chloroform 67663 6.93 U
GMP25 GMP25001 2/25/2003 6.5 Chloromethane 74873 2.94 U2J3
GMP25 GMP25001 2/25/2003 6.5 cis-1,2-Dichloroethene 156592 11.17 J3 NA 2.9E-05
GMP25 GMP25001 2/25/2003 6.5 cis-1,3-Dichloropropene 542756 6.45 U
GMP25 GMP25001 2/25/2003 6.5 Cyclohexane 110827 153.56 J3
GMP25 GMP25001 2/25/2003 6.5 Dibromochloromethane 124481 12.11 U
GMP25 GMP25001 2/25/2003 6.5 Dichlorodifluoromethane 75718 47.79 J3 NA 1.9E-05
GMP25 GMP25001 2/25/2003 6.5 Ethanol 64175 2.67 U
GMP25 GMP25001 2/25/2003 6.5 Ethylbenzene 100414 6.16 U
GMP25 GMP25001 2/25/2003 6.5 Heptane 142825 5.82 U
GMP25 GMP25001 2/25/2003 6.5 Hexachlorobutadiene 87683 15.19 U
GMP25 GMP25001 2/25/2003 6.5 Hexane 110543 26.06 U2J3
GMP25 GMP25001 2/25/2003 6.5 Isopropyl alcohol 67630 3.49 U
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ATTACHMENT G-1:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, Californ

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP25 GMP25001 2/25/2003 6.5 m,p-xylenes 106423 8.80 J3 NA 7.9E-06
GMP25 GMP25001 2/25/2003 6.5 Methylene chloride 75092 27.89 U4J3
GMP25 GMP25001 2/25/2003 6.5 o-xylene 95476 9.68 J3 NA 1.0E-05
GMP25 GMP25001 2/25/2003 6.5 Propylene 115071 262.50 J3
GMP25 GMP25001 2/25/2003 6.5 Styrene 100425 6.05 U
GMP25 GMP25001 2/25/2003 6.5 Tert-butyl methyl ether 1634044 5.12 U
GMP25 GMP25001 2/25/2003 6.5 Tetrachloroethene 127184 11.73 J3 2.1E-09 1.7E-06
GMP25 GMP25001 2/25/2003 6.5 Tetrahydrofuran 109999 4.19 U
GMP25 GMP25001 2/25/2003 6.5 Toluene 108883 5.36 U
GMP25 GMP25001 2/25/2003 6.5 trans-1,2-Dichloroethene 156605 5.59 U
GMP25 GMP25001 2/25/2003 6.5 trans-1,3-Dichloropropene 6.45 U
GMP25 GMP25001 2/25/2003 6.5 Trichloroethene 79016 8.30 J3 3.1E-08 2.2E-05
GMP25 GMP25001 2/25/2003 6.5 Trichlorofluoromethane 75694 7.98 U
GMP25 GMP25001 2/25/2003 6.5 Vinyl acetate 108054 5.00 U
GMP25 GMP25001 2/25/2003 6.5 Vinyl chloride 75014 1.92 J3 6.5E-09 2.4E-06

8.7E-08 1.4E-03
GMP26 GMP26001 2/25/2003 6 1,1,1-Trichloroethane 71556 7.74 U
GMP26 GMP26001 2/25/2003 6 1,1,2,2-Tetrachloroethane 79345 9.77 U
GMP26 GMP26001 2/25/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 10.88 U
GMP26 GMP26001 2/25/2003 6 1,1,2-Trichloroethane 79005 7.74 U
GMP26 GMP26001 2/25/2003 6 1,1-Dichloroethane 75343 5.77 U
GMP26 GMP26001 2/25/2003 6 1,1-Dichloroethene 75354 5.64 U
GMP26 GMP26001 2/25/2003 6 1,2,4-Trichlorobenzene 120821 10.53 U
GMP26 GMP26001 2/25/2003 6 1,2,4-Trimethylbenzene 95636 6.99 U
GMP26 GMP26001 2/25/2003 6 1,2-Dibromoethane 106934 10.95 U
GMP26 GMP26001 2/25/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 24.89
GMP26 GMP26001 2/25/2003 6 1,2-Dichlorobenzene 95501 8.55 U
GMP26 GMP26001 2/25/2003 6 1,2-Dichloroethane 107062 5.77 U
GMP26 GMP26001 2/25/2003 6 1,2-Dichloropropane 78875 6.58 U
GMP26 GMP26001 2/25/2003 6 1,3,5-Trimethylbenzene 108678 6.99 U
GMP26 GMP26001 2/25/2003 6 1,3-Butadiene 106990 3.14 U
GMP26 GMP26001 2/25/2003 6 1,3-Dichlorobenzene 541731 8.55 U
GMP26 GMP26001 2/25/2003 6 1,4-Dichlorobenzene 106467 8.55 U
GMP26 GMP26002 2/25/2003 6 1,4-Dichlorobenzene 106467 8.55 U
GMP26 GMP26001 2/25/2003 6 1,4-Dioxane 123911 5.12 U
GMP26 GMP26001 2/25/2003 6 2-Butanone 78933 4.19 U
GMP26 GMP26001 2/25/2003 6 2-Hexanone 591786 5.82 U
GMP26 GMP26001 2/25/2003 6 4-Ethyltoluene 622968 6.17 U

GMP25 Total Risk:
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ATTACHMENT G-1:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, Californ

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP26 GMP26001 2/25/2003 6 4-Methyl-2-pentanone 108101 5.82 U
GMP26 GMP26001 2/25/2003 6 Acetone 67641 3.37 U
GMP26 GMP26001 2/25/2003 6 Benzene 71432 4.55 U
GMP26 GMP26001 2/25/2003 6 Benzyl chloride 100447 7.39 U
GMP26 GMP26001 2/25/2003 6 Bromodichloromethane 75274 9.49 U
GMP26 GMP26001 2/25/2003 6 Bromoform 75252 14.70 U
GMP26 GMP26001 2/25/2003 6 Bromomethane 74839 5.53 U
GMP26 GMP26001 2/25/2003 6 Carbon disulfide 75150 4.42 U
GMP26 GMP26001 2/25/2003 6 Carbon tetrachloride 56235 8.96 U
GMP26 GMP26001 2/25/2003 6 Chlorobenzene 108907 6.58 U
GMP26 GMP26001 2/25/2003 6 Chloroethane 75003 3.75 U
GMP26 GMP26001 2/25/2003 6 Chloroform 67663 17.82 4.3E-09 7.9E-04
GMP26 GMP26001 2/25/2003 6 Chloromethane 74873 2.94 U
GMP26 GMP26001 2/25/2003 6 cis-1,2-Dichloroethene 156592 5.59 U
GMP26 GMP26001 2/25/2003 6 cis-1,3-Dichloropropene 542756 6.45 U
GMP26 GMP26001 2/25/2003 6 Cyclohexane 110827 4.89 U
GMP26 GMP26001 2/25/2003 6 Dibromochloromethane 124481 12.11 U
GMP26 GMP26001 2/25/2003 6 Dichlorodifluoromethane 75718 8.55 U2
GMP26 GMP26001 2/25/2003 6 Ethanol 64175 2.67 U
GMP26 GMP26001 2/25/2003 6 Ethylbenzene 100414 6.16 U
GMP26 GMP26001 2/25/2003 6 Heptane 142825 5.82 U
GMP26 GMP26001 2/25/2003 6 Hexachlorobutadiene 87683 15.19 U
GMP26 GMP26001 2/25/2003 6 Hexane 110543 5.00 U
GMP26 GMP26001 2/25/2003 6 Isopropyl alcohol 67630 3.49 U
GMP26 GMP26001 2/25/2003 6 m,p-Xylenes 106423 6.16 U
GMP26 GMP26001 2/25/2003 6 Methylene chloride 75092 6.71 U4
GMP26 GMP26001 2/25/2003 6 o-Xylene 95476 6.16 U
GMP26 GMP26001 2/25/2003 6 Propylene 115071 2.45 U2
GMP26 GMP26001 2/25/2003 6 Styrene 100425 6.05 U
GMP26 GMP26001 2/25/2003 6 Tert-butyl methyl ether 1634044 5.12 U
GMP26 GMP26001 2/25/2003 6 Tetrachloroethene 127184 9.66 U
GMP26 GMP26001 2/25/2003 6 Tetrahydrofuran 109999 4.19 U
GMP26 GMP26001 2/25/2003 6 Toluene 108883 5.36 U
GMP26 GMP26001 2/25/2003 6 trans-1,2-Dichloroethene 156605 5.59 U
GMP26 GMP26001 2/25/2003 6 trans-1,3-Dichloropropene 6.45 U
GMP26 GMP26001 2/25/2003 6 Trichloroethene 79016 7.74 U 1.5E-08 1.1E-05
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ATTACHMENT G-1:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, Californ

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP26 GMP26001 2/25/2003 6 Trichlorofluoromethane 75694 7.98 U
GMP26 GMP26001 2/25/2003 6 Vinyl acetate 108054 5.00 U
GMP26 GMP26001 2/25/2003 6 Vinyl chloride 75014 3.64 U

2.0E-08 8.0E-04

Notes: 

µg/m3 Micrograms per cubic meter
J Estimated value
JEM Johnson-Ettinger Model
NA Not analyzed
U Not detected

GMP26 Total Risk:
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ATTACHMENT G-2:  MAY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point ID No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP22 GMP22005 5/27/2003 6 1,1,1-Trichloroethane 71556 19 U
GMP22 GMP22005 5/27/2003 6 1,1,2,2-Tetrachloroethane 79345 24 U
GMP22 GMP22005 5/27/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 27 U
GMP22 GMP22005 5/27/2003 6 1,1,2-Trichloroethane 79005 19 U
GMP22 GMP22005 5/27/2003 6 1,1-Dichloroethane 75343 14 U
GMP22 GMP22005 5/27/2003 6 1,1-Dichloroethene 75354 14 U
GMP22 GMP22005 5/27/2003 6 1,2,4-Trichlorobenzene 120821 26 U
GMP22 GMP22005 5/27/2003 6 1,2,4-Trimethylbenzene 95636 80 J3 NA 1.1E-03
GMP22 GMP22005 5/27/2003 6 1,2-Dibromoethane 106934 27 U
GMP22 GMP22005 5/27/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 31 J3
GMP22 GMP22005 5/27/2003 6 1,2-Dichlorobenzene 95501 21 U
GMP22 GMP22005 5/27/2003 6 1,2-Dichloroethane 107062 14 U
GMP22 GMP22005 5/27/2003 6 1,2-Dichloropropane 78875 16 U
GMP22 GMP22005 5/27/2003 6 1,3,5-Trimethylbenzene 108678 17 U
GMP22 GMP22005 5/27/2003 6 1,3-Butadiene 106990 8 U
GMP22 GMP22005 5/27/2003 6 1,3-Dichlorobenzene 541731 21 U
GMP22 GMP22005 5/27/2003 6 1,4-Dichlorobenzene 106467 21 U
GMP22 GMP22005 5/27/2003 6 1,4-Dioxane 123911 13 U
GMP22 GMP22005 5/27/2003 6 2-Butanone 78933 10 U
GMP22 GMP22005 5/27/2003 6 2-Hexanone 591786 15 U
GMP22 GMP22005 5/27/2003 6 4-Ethyltoluene 622968 15 U
GMP22 GMP22005 5/27/2003 6 4-Methyl-2-pentanone 108101 15 U
GMP22 GMP22005 5/27/2003 6 Acetone 67641 8 U
GMP22 GMP22005 5/27/2003 6 Benzene 71432 28 J3 3.3E-08 5.2E-04
GMP22 GMP22005 5/27/2003 6 Benzyl chloride 100447 18 U
GMP22 GMP22005 5/27/2003 6 Bromodichloromethane 75274 24 U
GMP22 GMP22005 5/27/2003 6 Bromoform 75252 37 U
GMP22 GMP22005 5/27/2003 6 Bromomethane 74839 14 U
GMP22 GMP22005 5/27/2003 6 Carbon disulfide 75150 11 U
GMP22 GMP22005 5/27/2003 6 Carbon tetrachloride 56235 22 U
GMP22 GMP22005 5/27/2003 6 Chlorobenzene 108907 16 U
GMP22 GMP22005 5/27/2003 6 Chloroethane 75003 9 U
GMP22 GMP22005 5/27/2003 6 Chloroform 67663 17 U 2.0E-09 3.6E-04
GMP22 GMP22005 5/27/2003 6 Chloromethane 74873 7 U
GMP22 GMP22005 5/27/2003 6 cis-1,2-Dichloroethene 156592 14 U
GMP22 GMP22005 5/27/2003 6 cis-1,3-Dichloropropene 542756 16 U
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ATTACHMENT G-2:  MAY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point ID No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP22 GMP22005 5/27/2003 6 Cyclohexane 110827 730 J3
GMP22 GMP22005 5/27/2003 6 Dibromochloromethane 124481 30 U
GMP22 GMP22005 5/27/2003 6 Dichlorodifluoromethane 75718 21 J3 NA 9.3E-06
GMP22 GMP22005 5/27/2003 6 Ethanol 64175 7 U
GMP22 GMP22005 5/27/2003 6 Ethylbenzene 100414 15 U
GMP22 GMP22005 5/27/2003 6 Heptane 142825 310 J3
GMP22 GMP22005 5/27/2003 6 Hexachlorobutadiene 87683 38 U
GMP22 GMP22005 5/27/2003 6 Hexane 110543 430 J3 NA 4.6E-04
GMP22 GMP22005 5/27/2003 6 Isopropyl alcohol 67630 9 U
GMP22 GMP22005 5/27/2003 6 m,p-xylenes 106423 290 J3 NA 2.9E-04
GMP22 GMP22005 5/27/2003 6 Methylene chloride 75092 12 U
GMP22 GMP22005 5/27/2003 6 o-xylene 95476 210 U
GMP22 GMP22005 5/27/2003 6 Propylene 95476 1,400 J3
GMP22 GMP22005 5/27/2003 6 Styrene 100425 15 J3 NA 1.4E-06
GMP22 GMP22005 5/27/2003 6 Tert-butyl methyl ether 1634044 13 U
GMP22 GMP22005 5/27/2003 6 Tetrachloroethene 127184 24 U
GMP22 GMP22005 5/27/2003 6 Tetrahydrofuran 109999 10 U
GMP22 GMP22005 5/27/2003 6 Toluene 108883 13 U
GMP22 GMP22005 5/27/2003 6 trans-1,2-Dichloroethene 156605 14 U
GMP22 GMP22005 5/27/2003 6 trans-1,3-Dichloropropene 542756 16 U
GMP22 GMP22005 5/27/2003 6 Trichloroethene 79016 19 U
GMP22 GMP22005 5/27/2003 6 Trichlorofluoromethane 75694 20 U
GMP22 GMP22005 5/27/2003 6 Vinyl acetate 108054 12 U
GMP22 GMP22005 5/27/2003 6 Vinyl chloride 75014 9 U

3.5E-08 2.7E-03
GMP23 GMP23003 5/27/2003 6 1,1,1-Trichloroethane 71556 77 U
GMP23 GMP23003 5/27/2003 6 1,1,2,2-Tetrachloroethane 79345 98 U
GMP23 GMP23003 5/27/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 110 U
GMP23 GMP23003 5/27/2003 6 1,1,2-Trichloroethane 79005 77 U
GMP23 GMP23003 5/27/2003 6 1,1-Dichloroethane 75343 58 U
GMP23 GMP23003 5/27/2003 6 1,1-Dichloroethene 75354 56 U
GMP23 GMP23003 5/27/2003 6 1,2,4-Trichlorobenzene 120821 110 U
GMP23 GMP23003 5/27/2003 6 1,2,4-Trimethylbenzene 95636 130 NA 1.8E-03
GMP23 GMP23003 5/27/2003 6 1,2-Dibromoethane 106934 110 U
GMP23 GMP23003 5/27/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 100 U
GMP23 GMP23003 5/27/2003 6 1,2-Dichlorobenzene 95501 86 U

GMP22 Total Risk:
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ATTACHMENT G-2:  MAY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point ID No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP23 GMP23003 5/27/2003 6 1,2-Dichloroethane 107062 58 U
GMP23 GMP23003 5/27/2003 6 1,2-Dichloropropane 78875 66 U
GMP23 GMP23003 5/27/2003 6 1,3,5-Trimethylbenzene 108678 200
GMP23 GMP23003 5/27/2003 6 1,3-Butadiene 106990 31 U
GMP23 GMP23003 5/27/2003 6 1,3-Dichlorobenzene 541731 86 U
GMP23 GMP23003 5/27/2003 6 1,4-Dichlorobenzene 106467 86 U
GMP23 GMP23003 5/27/2003 6 1,4-Dioxane 123911 51 U
GMP23 GMP23003 5/27/2003 6 2-Butanone 78933 42 U
GMP23 GMP23003 5/27/2003 6 2-Hexanone 591786 58 U
GMP23 GMP23003 5/27/2003 6 4-Ethyltoluene 622968 62 U
GMP23 GMP23003 5/27/2003 6 4-Methyl-2-pentanone 108101 58 U
GMP23 GMP23003 5/27/2003 6 Acetone 67641 34 U
GMP23 GMP23003 5/27/2003 6 Benzene 71432 85 1.0E-07 1.6E-03
GMP23 GMP23003 5/27/2003 6 Benzyl chloride 100447 74 U
GMP23 GMP23003 5/27/2003 6 Bromodichloromethane 75274 95 U
GMP23 GMP23003 5/27/2003 6 Bromoform 75252 150 U
GMP23 GMP23003 5/27/2003 6 Bromomethane 74839 55 U
GMP23 GMP23003 5/27/2003 6 Carbon disulfide 75150 150 NA 2.7E-05
GMP23 GMP23003 5/27/2003 6 Carbon tetrachloride 56235 90 U
GMP23 GMP23003 5/27/2003 6 Chlorobenzene 108907 180 NA 2.9E-04
GMP23 GMP23003 5/27/2003 6 Chloroethane 75003 38 U
GMP23 GMP23003 5/27/2003 6 Chloroform 67663 69 U 8.3E-09 1.4E-03
GMP23 GMP23003 5/27/2003 6 Chloromethane 74873 65 6.0E-09 3.2E-05
GMP23 GMP23003 5/27/2003 6 cis-1,2-Dichloroethene 156592 56 U
GMP23 GMP23003 5/27/2003 6 cis-1,3-Dichloropropene 542756 65 U
GMP23 GMP23003 5/27/2003 6 Cyclohexane 110827 320
GMP23 GMP23003 5/27/2003 6 Dibromochloromethane 124481 120 U
GMP23 GMP23003 5/27/2003 6 Dichlorodifluoromethane 75718 70 U
GMP23 GMP23003 5/27/2003 6 Ethanol 64175 27 U
GMP23 GMP23003 5/27/2003 6 Ethylbenzene 100414 62 U
GMP23 GMP23003 5/27/2003 6 Heptane 142825 580
GMP23 GMP23003 5/27/2003 6 Hexachlorobutadiene 87683 150 U
GMP23 GMP23003 5/27/2003 6 Hexane 110543 540 NA 5.8E-04
GMP23 GMP23003 5/27/2003 6 Isopropyl alcohol 67630 35 U
GMP23 GMP23003 5/27/2003 6 m,p-xylenes 106423 260 NA 2.6E-04
GMP23 GMP23003 5/27/2003 6 Methylene chloride 75092 49 U
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ATTACHMENT G-2:  MAY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point ID No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP23 GMP23003 5/27/2003 6 o-xylene 95476 170 U
GMP23 GMP23003 5/27/2003 6 Propylene 95476 8,800
GMP23 GMP23003 5/27/2003 6 Styrene 100425 60 NA 5.6E-06
GMP23 GMP23003 5/27/2003 6 Tert-butyl methyl ether 1634044 51 U
GMP23 GMP23003 5/27/2003 6 Tetrachloroethene 127184 97 U 9.5E-09 7.9E-06
GMP23 GMP23003 5/27/2003 6 Tetrahydrofuran 109999 42 U
GMP23 GMP23003 5/27/2003 6 Toluene 108883 54 U
GMP23 GMP23003 5/27/2003 6 trans-1,2-Dichloroethene 156605 56 U
GMP23 GMP23003 5/27/2003 6 trans-1,3-Dichloropropene 542756 65 U 3.8E-09 1.4E-04
GMP23 GMP23003 5/27/2003 6 Trichloroethene 79016 77 U
GMP23 GMP23003 5/27/2003 6 Trichlorofluoromethane 75694 80 U
GMP23 GMP23003 5/27/2003 6 Vinyl acetate 108054 50 U
GMP23 GMP23003 5/27/2003 6 Vinyl chloride 75014 36 U 6.5E-08 2.4E-05

1.9E-07 6.2E-03
GMP24 GMP24002 5/27/2003 6 1,1,1-Trichloroethane 71556 77 U
GMP24 GMP24002 5/27/2003 6 1,1,2,2-Tetrachloroethane 79345 98 U
GMP24 GMP24002 5/27/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 110 U
GMP24 GMP24002 5/27/2003 6 1,1,2-Trichloroethane 79005 77 U
GMP24 GMP24002 5/27/2003 6 1,1-Dichloroethane 75343 58 U
GMP24 GMP24002 5/27/2003 6 1,1-Dichloroethene 75354 56 U
GMP24 GMP24002 5/27/2003 6 1,2,4-Trichlorobenzene 120821 110 U
GMP24 GMP24002 5/27/2003 6 1,2,4-Trimethylbenzene 95636 260 NA 3.6E-03
GMP24 GMP24002 5/27/2003 6 1,2-Dibromoethane 106934 110 U
GMP24 GMP24002 5/27/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 100 U
GMP24 GMP24002 5/27/2003 6 1,2-Dichlorobenzene 95501 86 U
GMP24 GMP24002 5/27/2003 6 1,2-Dichloroethane 107062 58 U
GMP24 GMP24002 5/27/2003 6 1,2-Dichloropropane 78875 66 U
GMP24 GMP24002 5/27/2003 6 1,3,5-Trimethylbenzene 108678 290
GMP24 GMP24002 5/27/2003 6 1,3-Butadiene 106990 31 U
GMP24 GMP24002 5/27/2003 6 1,3-Dichlorobenzene 541731 86 U
GMP24 GMP24002 5/27/2003 6 1,4-Dichlorobenzene 106467 86 U
GMP24 GMP24002 5/27/2003 6 1,4-Dioxane 123911 51 U
GMP24 GMP24002 5/27/2003 6 2-Butanone 78933 100 U4
GMP24 GMP24002 5/27/2003 6 2-Hexanone 591786 58 U
GMP24 GMP24002 5/27/2003 6 4-Ethyltoluene 622968 62 U
GMP24 GMP24002 5/27/2003 6 4-Methyl-2-pentanone 108101 58 U

GMP23 Total Risk:
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ATTACHMENT G-2:  MAY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point ID No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP24 GMP24002 5/27/2003 6 Acetone 67641 2,900 NA 2.4E-03
GMP24 GMP24002 5/27/2003 6 Benzene 71432 52 6.0E-08 1.0E-03
GMP24 GMP24002 5/27/2003 6 Benzyl chloride 100447 74 U
GMP24 GMP24002 5/27/2003 6 Bromodichloromethane 75274 95 U
GMP24 GMP24002 5/27/2003 6 Bromoform 75252 150 U
GMP24 GMP24002 5/27/2003 6 Bromomethane 74839 55 U
GMP24 GMP24002 5/27/2003 6 Carbon disulfide 75150 1,400 NA 2.6E-04
GMP24 GMP24002 5/27/2003 6 Carbon tetrachloride 56235 90 U
GMP24 GMP24002 5/27/2003 6 Chlorobenzene 108907 66 U
GMP24 GMP24002 5/27/2003 6 Chloroethane 75003 46 NA 7.2E-05
GMP24 GMP24002 5/27/2003 6 Chloroform 67663 69 U 8.3E-09 1.4E-03
GMP24 GMP24002 5/27/2003 6 Chloromethane 74873 250 2.4E-08 1.2E-04
GMP24 GMP24002 5/27/2003 6 cis-1,2-Dichloroethene 156592 56 U
GMP24 GMP24002 5/27/2003 6 cis-1,3-Dichloropropene 542756 65 U 3.8E-09 1.4E-04
GMP24 GMP24002 5/27/2003 6 Cyclohexane 110827 230
GMP24 GMP24002 5/27/2003 6 Dibromochloromethane 124481 120 U
GMP24 GMP24002 5/27/2003 6 Dichlorodifluoromethane 75718 70 U
GMP24 GMP24002 5/27/2003 6 Ethanol 64175 27 U
GMP24 GMP24002 5/27/2003 6 Ethylbenzene 100414 62 U
GMP24 GMP24002 5/27/2003 6 Heptane 142825 190
GMP24 GMP24002 5/27/2003 6 Hexachlorobutadiene 87683 150 U
GMP24 GMP24002 5/27/2003 6 Hexane 110543 390 NA 4.2E-04
GMP24 GMP24002 5/27/2003 6 Isopropyl alcohol 67630 35 U
GMP24 GMP24002 5/27/2003 6 m,p-xylenes 106423 290 NA 2.9E-04
GMP24 GMP24002 5/27/2003 6 Methylene chloride 75092 49 U
GMP24 GMP24002 5/27/2003 6 o-xylene 95476 240 U
GMP24 GMP24002 5/27/2003 6 Propylene 95476 8,100
GMP24 GMP24002 5/27/2003 6 Styrene 100425 60 NA 5.6E-06
GMP24 GMP24002 5/27/2003 6 Tert-butyl methyl ether 1634044 51 U
GMP24 GMP24002 5/27/2003 6 Tetrachloroethene 127184 97 U 9.5E-09 7.9E-06
GMP24 GMP24002 5/27/2003 6 Tetrahydrofuran 109999 42 U
GMP24 GMP24002 5/27/2003 6 Toluene 108883 54 U
GMP24 GMP24002 5/27/2003 6 trans-1,2-Dichloroethene 156605 56 U
GMP24 GMP24002 5/27/2003 6 trans-1,3-Dichloropropene 542756 65 U 3.8E-09 1.4E-04
GMP24 GMP24002 5/27/2003 6 Trichloroethene 79016 77 U
GMP24 GMP24002 5/27/2003 6 Trichlorofluoromethane 75694 80 U
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ATTACHMENT G-2:  MAY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point ID No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP24 GMP24002 5/27/2003 6 Vinyl acetate 108054 50 U
GMP24 GMP24002 5/27/2003 6 Vinyl chloride 75014 36 U 6.5E-08 2.4E-05

1.7E-07 9.8E-03
GMP25 GMP25002 5/27/2003 6.5 1,1,1-Trichloroethane 71556 39 U
GMP25 GMP25002 5/27/2003 6.5 1,1,2,2-Tetrachloroethane 79345 49 U
GMP25 GMP25002 5/27/2003 6.5 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 54 U
GMP25 GMP25002 5/27/2003 6.5 1,1,2-Trichloroethane 79005 39 U
GMP25 GMP25002 5/27/2003 6.5 1,1-Dichloroethane 75343 45 2.5E-09 8.6E-06
GMP25 GMP25002 5/27/2003 6.5 1,1-Dichloroethene 75354 28 U
GMP25 GMP25002 5/27/2003 6.5 1,2,4-Trichlorobenzene 120821 53 U
GMP25 GMP25002 5/27/2003 6.5 1,2,4-Trimethylbenzene 95636 35 U
GMP25 GMP25002 5/27/2003 6.5 1,2-Dibromoethane 106934 55 U
GMP25 GMP25002 5/27/2003 6.5 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 85
GMP25 GMP25002 5/27/2003 6.5 1,2-Dichlorobenzene 95501 43 U
GMP25 GMP25002 5/27/2003 6.5 1,2-Dichloroethane 107062 29 U
GMP25 GMP25002 5/27/2003 6.5 1,2-Dichloropropane 78875 33 U
GMP25 GMP25002 5/27/2003 6.5 1,3,5-Trimethylbenzene 108678 35 U
GMP25 GMP25002 5/27/2003 6.5 1,3-Butadiene 106990 16 U
GMP25 GMP25002 5/27/2003 6.5 1,3-Dichlorobenzene 541731 43 U
GMP25 GMP25002 5/27/2003 6.5 1,4-Dichlorobenzene 106467 43 U
GMP25 GMP25002 5/27/2003 6.5 1,4-Dioxane 123911 26 U
GMP25 GMP25002 5/27/2003 6.5 2-Butanone 78933 21 U
GMP25 GMP25002 5/27/2003 6.5 2-Hexanone 591786 29 U
GMP25 GMP25002 5/27/2003 6.5 4-Ethyltoluene 622968 31 U
GMP25 GMP25002 5/27/2003 6.5 4-Methyl-2-pentanone 108101 29 U
GMP25 GMP25002 5/27/2003 6.5 Acetone 67641 17 U
GMP25 GMP25002 5/27/2003 6.5 Benzene 71432 42 4.5E-08 7.2E-04
GMP25 GMP25002 5/27/2003 6.5 Benzyl chloride 100447 37 U
GMP25 GMP25002 5/27/2003 6.5 Bromodichloromethane 75274 47 U
GMP25 GMP25002 5/27/2003 6.5 Bromoform 75252 74 U
GMP25 GMP25002 5/27/2003 6.5 Bromomethane 74839 28 U
GMP25 GMP25002 5/27/2003 6.5 Carbon disulfide 75150 22 U
GMP25 GMP25002 5/27/2003 6.5 Carbon tetrachloride 56235 45 U
GMP25 GMP25002 5/27/2003 6.5 Chloroform 67663 35 U 4.0E-09 7.0E-04
GMP25 GMP25002 5/27/2003 6.5 Chloromethane 74873 15 U
GMP25 GMP25002 5/27/2003 6.5 cis-1,2-Dichloroethene 156592 28 U

GMP24 Total Risk:
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ATTACHMENT G-2:  MAY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point ID No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP25 GMP25002 5/27/2003 6.5 cis-1,3-Dichloropropene 542756 32 U
GMP25 GMP25002 5/27/2003 6.5 Cyclohexane 110827 66 U2
GMP25 GMP25002 5/27/2003 6.5 Dibromochloromethane 124481 61 U
GMP25 GMP25002 5/27/2003 6.5 Ethanol 64175 13 U
GMP25 GMP25002 5/27/2003 6.5 Ethylbenzene 100414 31 U
GMP25 GMP25002 5/27/2003 6.5 Heptane 142825 29 U
GMP25 GMP25002 5/27/2003 6.5 Hexachlorobutadiene 87683 76 U
GMP25 GMP25002 5/27/2003 6.5 Hexane 110543 25 U
GMP25 GMP25002 5/27/2003 6.5 Isopropyl alcohol 67630 17 U
GMP25 GMP25002 5/27/2003 6.5 m,p-xylenes 106423 31 U
GMP25 GMP25002 5/27/2003 6.5 Methylene chloride 75092 25 U
GMP25 GMP25002 5/27/2003 6.5 o-xylene 95476 31 U
GMP25 GMP25002 5/27/2003 6.5 Propylene 95476 12 U
GMP25 GMP25002 5/27/2003 6.5 Styrene 100425 30 U
GMP25 GMP25002 5/27/2003 6.5 Tert-butyl methyl ether 1634044 26 U
GMP25 GMP25002 5/27/2003 6.5 Tetrachloroethene 127184 48 U
GMP25 GMP25002 5/27/2003 6.5 Tetrahydrofuran 109999 21 U
GMP25 GMP25002 5/27/2003 6.5 Toluene 108883 27 U
GMP25 GMP25002 5/27/2003 6.5 trans-1,2-Dichloroethene 156605 28 U
GMP25 GMP25002 5/27/2003 6.5 trans-1,3-Dichloropropene 542756 32 U
GMP25 GMP25002 5/27/2003 6.5 Trichloroethene 79016 39 U
GMP25 GMP25002 5/27/2003 6.5 Trichlorofluoromethane 75694 40 U
GMP25 GMP25002 5/27/2003 6.5 Vinyl acetate 108054 25 U
GMP25 GMP25002 5/27/2003 6.5 Vinyl chloride 75014 18 U

GMP25DUP GMP25003 5/27/2003 6.5 Chlorobenzene 108907 94 J3 NA 1.4E-04
GMP25DUP GMP25003 5/27/2003 6.5 Chloroethane 75003 230 J3 NA 3.4E-04
GMP25DUP GMP25003 5/27/2003 6.5 Dichlorodifluoromethane 75718 23 J3 NA 9.3E-06

5.2E-08 1.9E-03
GMP26 GMP26003 5/27/2003 6 1,1,1-Trichloroethane 71556 8 U
GMP26 GMP26003 5/27/2003 6 1,1,2,2-Tetrachloroethane 79345 10 U
GMP26 GMP26003 5/27/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 11 U
GMP26 GMP26003 5/27/2003 6 1,1,2-Trichloroethane 79005 8 U
GMP26 GMP26003 5/27/2003 6 1,1-Dichloroethane 75343 6 U
GMP26 GMP26003 5/27/2003 6 1,1-Dichloroethene 75354 6 U
GMP26 GMP26003 5/27/2003 6 1,2,4-Trichlorobenzene 120821 11 U
GMP26 GMP26003 5/27/2003 6 1,2,4-Trimethylbenzene 95636 7 U

GMP25 Total Risk:
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ATTACHMENT G-2:  MAY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point ID No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP26 GMP26003 5/27/2003 6 1,2-Dibromoethane 106934 11 U
GMP26 GMP26003 5/27/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 21
GMP26 GMP26003 5/27/2003 6 1,2-Dichlorobenzene 95501 9 U
GMP26 GMP26003 5/27/2003 6 1,2-Dichloroethane 107062 6 U
GMP26 GMP26003 5/27/2003 6 1,2-Dichloropropane 78875 7 U
GMP26 GMP26003 5/27/2003 6 1,3,5-Trimethylbenzene 108678 7 U
GMP26 GMP26003 5/27/2003 6 1,3-Butadiene 106990 3 U
GMP26 GMP26003 5/27/2003 6 1,3-Dichlorobenzene 541731 9 U
GMP26 GMP26003 5/27/2003 6 1,4-Dichlorobenzene 106467 9 U
GMP26 GMP26003 5/27/2003 6 1,4-Dioxane 123911 5 U
GMP26 GMP26003 5/27/2003 6 2-Butanone 78933 4 U
GMP26 GMP26003 5/27/2003 6 2-Hexanone 591786 6 U
GMP26 GMP26003 5/27/2003 6 4-Ethyltoluene 622968 6 U
GMP26 GMP26003 5/27/2003 6 4-Methyl-2-pentanone 108101 6 U
GMP26 GMP26003 5/27/2003 6 Acetone 67641 3 U
GMP26 GMP26003 5/27/2003 6 Benzene 71432 5 U
GMP26 GMP26003 5/27/2003 6 Benzyl chloride 100447 7 U 6.5E-09 3.9E-05
GMP26 GMP26003 5/27/2003 6 Bromodichloromethane 75274 9 U
GMP26 GMP26003 5/27/2003 6 Bromoform 75252 15 U
GMP26 GMP26003 5/27/2003 6 Bromomethane 74839 6 U
GMP26 GMP26003 5/27/2003 6 Carbon disulfide 75150 4 U
GMP26 GMP26003 5/27/2003 6 Carbon tetrachloride 56235 9 U
GMP26 GMP26003 5/27/2003 6 Chlorobenzene 108907 7 U
GMP26 GMP26003 5/27/2003 6 Chloroethane 75003 4 U
GMP26 GMP26003 5/27/2003 6 Chloroform 67663 19 2.3E-09 4.0E-04
GMP26 GMP26003 5/27/2003 6 Chloromethane 74873 3 U
GMP26 GMP26003 5/27/2003 6 cis-1,2-Dichloroethene 156592 6 U
GMP26 GMP26003 5/27/2003 6 cis-1,3-Dichloropropene 542756 6 U
GMP26 GMP26003 5/27/2003 6 Cyclohexane 110827 5 U
GMP26 GMP26003 5/27/2003 6 Dibromochloromethane 124481 12 U
GMP26 GMP26003 5/27/2003 6 Dichlorodifluoromethane 75718 7 U
GMP26 GMP26003 5/27/2003 6 Ethanol 64175 3 U
GMP26 GMP26003 5/27/2003 6 Ethylbenzene 100414 6 U
GMP26 GMP26003 5/27/2003 6 Heptane 142825 6 U
GMP26 GMP26003 5/27/2003 6 Hexachlorobutadiene 87683 15 U
GMP26 GMP26003 5/27/2003 6 Hexane 110543 5 U
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ATTACHMENT G-2:  MAY 2003 GMP ANALYTICAL RESULTS AND INDUSTRIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point ID No.

Sample 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP26 GMP26003 5/27/2003 6 Isopropyl alcohol 67630 3 U
GMP26 GMP26003 5/27/2003 6 m,p-xylenes 106423 6 U
GMP26 GMP26003 5/27/2003 6 Methylene chloride 75092 5 U
GMP26 GMP26003 5/27/2003 6 o-xylene 95476 6 U
GMP26 GMP26003 5/27/2003 6 Propylene 95476 2 U
GMP26 GMP26003 5/27/2003 6 Styrene 100425 6 U
GMP26 GMP26003 5/27/2003 6 Tert-butyl methyl ether 1634044 5 U
GMP26 GMP26003 5/27/2003 6 Tetrachloroethene 127184 10 U
GMP26 GMP26003 5/27/2003 6 Tetrahydrofuran 109999 4 U
GMP26 GMP26003 5/27/2003 6 Toluene 108883 5 U
GMP26 GMP26003 5/27/2003 6 trans-1,2-Dichloroethene 156605 6 U
GMP26 GMP26003 5/27/2003 6 trans-1,3-Dichloropropene 542756 6 U
GMP26 GMP26003 5/27/2003 6 Trichloroethene 79016 8 U
GMP26 GMP26003 5/27/2003 6 Trichlorofluoromethane 75694 8 U
GMP26 GMP26003 5/27/2003 6 Vinyl acetate 108054 5 U
GMP26 GMP26003 5/27/2003 6 Vinyl chloride 75014 4 U

8.8E-09 4.4E-04

Notes: 

µg/m3 Micrograms per cubic meter
GMP Gas monitoring probe
J Estimated value
JEM Johnson-Ettinger Model
NA Not analyzed
U Not detected

GMP26 Total Risk:
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ATTACHMENT G-3:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, San Francisco, Hunters Point Shipyard, Califor

Point 
Identification 

No.

Sampe 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP22 GMP22004 2/25/2003 6 1,1,1-Trichloroethane 71556 7.74 U
GMP22 GMP22004 2/25/2003 6 1,1,2,2-Tetrachloroethane 79345 9.77 UJ0
GMP22 GMP22004 2/25/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 10.88 U
GMP22 GMP22004 2/25/2003 6 1,1,2-Trichloroethane 79005 7.74 U
GMP22 GMP22004 2/25/2003 6 1,1-Dichloroethane 75343 9.48 J3 8.8E-10 2.6E-06
GMP22 GMP22004 2/25/2003 6 1,1-Dichloroethene 75354 5.64 U
GMP22 GMP22004 2/25/2003 6 1,2,4-Trichlorobenzene 120821 10.53 UJ0
GMP22 GMP22004 2/25/2003 6 1,2,4-Trimethylbenzene 95636 129.74 J03 NA 2.5E-03
GMP22 GMP22004 2/25/2003 6 1,2-Dibromoethane 106934 10.95 U
GMP22 GMP22004 2/25/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 66.12 J3
GMP22 GMP22004 2/25/2003 6 1,2-Dichlorobenzene 95501 20.16 J03 NA 1.3E-05
GMP22 GMP22004 2/25/2003 6 1,2-Dichloroethane 107062 4.53 J3 9.5E-09 1.7E-04
GMP22 GMP22004 2/25/2003 6 1,2-Dichloropropane 78875 6.58 U
GMP22 GMP22004 2/25/2003 6 1,3,5-Trimethylbenzene 108678 494.01 J03 NA 9.4E-03
GMP22 GMP22004 2/25/2003 6 1,3-Butadiene 106990 3.14 U
GMP22 GMP22004 2/25/2003 6 1,3-Dichlorobenzene 541731 8.55 UJ0
GMP22 GMP22004 2/25/2003 6 1,4-Dichlorobenzene 106467 128.31 J03 7.8E-08 1.5E-04
GMP22 GMP22004 2/25/2003 6 1,4-Dioxane 123911 5.12 U
GMP22 GMP22004 2/25/2003 6 2-Butanone 78933 4.19 U
GMP22 GMP22004 2/25/2003 6 2-Hexanone 591786 5.82 U
GMP22 GMP22004 2/25/2003 6 4-Ethyltoluene 622968 83.79 J03
GMP22 GMP22004 2/25/2003 6 4-Methyl-2-pentanone 108101 5.82 U
GMP22 GMP22004 2/25/2003 6 Acetone 67641 15.67 U4J3
GMP22 GMP22004 2/25/2003 6 Benzene 71432 61.75 J3 1.2E-07 1.6E-03
GMP22 GMP22004 2/25/2003 6 Benzyl chloride 100447 7.39 UJ0
GMP22 GMP22004 2/25/2003 6 Bromodichloromethane 75274 9.49 U
GMP22 GMP22004 2/25/2003 6 Bromoform 75252 14.70 UJ0
GMP22 GMP22004 2/25/2003 6 Bromomethane 74839 3.95 J3 NA 1.1E-04
GMP22 GMP22004 2/25/2003 6 Carbon disulfide 75150 16.43 J3 NA 4.2E-06
GMP22 GMP22004 2/25/2003 6 Carbon tetrachloride 56235 8.96 U
GMP22 GMP22004 2/25/2003 6 Chlorobenzene 108907 6.58 UJ0
GMP22 GMP22004 2/25/2003 6 Chloroethane 75003 29.48 J3 NA 6.7E-05
GMP22 GMP22004 2/25/2003 6 Chloroform 67663 6.93 J3
GMP22 GMP22004 2/25/2003 6 Chloromethane 74873 39.90 J3 6.3E-09 2.7E-05
GMP22 GMP22004 2/25/2003 6 cis-1,2-Dichloroethene 156592 7.58 J3 NA 2.9E-05
GMP22 GMP22004 2/25/2003 6 cis-1,3-Dichloropropene 542756 6.45 U
GMP22 GMP22004 2/25/2003 6 Cyclohexane 110827 1,291.30 J3
GMP22 GMP22004 2/25/2003 6 Dibromochloromethane 124481 12.11 U
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ATTACHMENT G-3:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, San Francisco, Hunters Point Shipyard, Califor

Point 
Identification 

No.

Sampe 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP22 GMP22004 2/25/2003 6 Dichlorodifluoromethane 75718 47.79 J3 NA 2.9E-05
GMP22 GMP22004 2/25/2003 6 Ethanol 64175 2.67 U
GMP22 GMP22004 2/25/2003 6 Ethylbenzene 100414 154.00 J03 9.9E-09 2.1E-05
GMP22 GMP22004 2/25/2003 6 Heptane 142825 790.40 J3
GMP22 GMP22004 2/25/2003 6 Hexachlorobutadiene 87683 15.19 UJ0
GMP22 GMP22004 2/25/2003 6 Hexane 110543 963.90 J3 NA 1.5E-03
GMP22 GMP22004 2/25/2003 6 Isopropyl alcohol 67630 3.49 U
GMP22 GMP22004 2/25/2003 6 m,p-xylenes 106423 704.00 J03 NA 9.8E-04
GMP22 GMP22004 2/25/2003 6 Methylene chloride 75092 16.24 U4J3
GMP22 GMP22004 2/25/2003 6 o-xylene 95476 1,056.00 J03 NA 1.6E-03
GMP22 GMP22004 2/25/2003 6 Propylene 115071 2,275.00
GMP22 GMP22004 2/25/2003 6 Styrene 100425 10.37 J03 NA 1.4E-06
GMP22 GMP22004 2/25/2003 6 Tert-butyl methyl ether 1634044 5.12 U
GMP22 GMP22004 2/25/2003 6 Tetrachloroethene 127184 20.01 J3 6.6E-09 4.4E-06
GMP22 GMP22004 2/25/2003 6 Tetrahydrofuran 109999 4.19 U
GMP22 GMP22004 2/25/2003 6 Toluene 108883 38.30 J3 NA 1.5E-05
GMP22 GMP22004 2/25/2003 6 trans-1,2-Dichloroethene 156605 5.59 U
GMP22 GMP22004 2/25/2003 6 trans-1,3-Dichloropropene 6.45 U
GMP22 GMP22004 2/25/2003 6 Trichloroethene 79016 17.14 J3 1.2E-07 7.0E-05
GMP22 GMP22004 2/25/2003 6 Trichlorofluoromethane 75694 7.98 U
GMP22 GMP22004 2/25/2003 6 Vinyl acetate 108054 5.00 U
GMP22 GMP22004 2/25/2003 6 Vinyl chloride 75014 3.64 U

3.5E-07 1.8E-02
GMP23 GMP23002 2/25/2003 6 1,1,1-Trichloroethane 71556 7.74 U
GMP23 GMP23002 2/25/2003 6 1,1,2,2-Tetrachloroethane 79345 9.77 UJ0
GMP23 GMP23002 2/25/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 10.88 U
GMP23 GMP23002 2/25/2003 6 1,1,2-Trichloroethane 79005 7.74 U
GMP23 GMP23002 2/25/2003 6 1,1-Dichloroethane 75343 5.77 U
GMP23 GMP23002 2/25/2003 6 1,1-Dichloroethene 75354 5.64 U
GMP23 GMP23002 2/25/2003 6 1,2,4-Trichlorobenzene 120821 10.53 UJ0
GMP23 GMP23002 2/25/2003 6 1,2,4-Trimethylbenzene 95636 284.43 J03 NA 5.4E-03
GMP23 GMP23002 2/25/2003 6 1,2-Dibromoethane 106934 10.95 U
GMP23 GMP23002 2/25/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 9.95 J3
GMP23 GMP23002 2/25/2003 6 1,2-Dichlorobenzene 95501 28.11 J30 NA 1.8E-05
GMP23 GMP23002 2/25/2003 6 1,2-Dichloroethane 107062 5.77 U
GMP23 GMP23002 2/25/2003 6 1,2-Dichloropropane 78875 6.58 U
GMP23 GMP23002 2/25/2003 6 1,3,5-Trimethylbenzene 108678 484.03 J03 NA 9.2E-03
GMP23 GMP23002 2/25/2003 6 1,3-Butadiene 106990 3.14 U

GMP22 Total Risk: 
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ATTACHMENT G-3:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, San Francisco, Hunters Point Shipyard, Califor

Point 
Identification 

No.

Sampe 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP23 GMP23002 2/25/2003 6 1,3-Dichlorobenzene 541731 8.55 UJ0
GMP23 GMP23002 2/25/2003 6 1,4-Dichlorobenzene 106467 37.88 J03 2.3E-08 4.5E-05
GMP23 GMP23002 2/25/2003 6 1,4-Dioxane 123911 5.12 U
GMP23 GMP23002 2/25/2003 6 2-Butanone 78933 35.88 U2J3
GMP23 GMP23002 2/25/2003 6 2-Hexanone 591786 5.82 U
GMP23 GMP23002 2/25/2003 6 4-Ethyltoluene 622968 66.15 J03
GMP23 GMP23002 2/25/2003 6 4-Methyl-2-pentanone 108101 5.82 U
GMP23 GMP23002 2/25/2003 6 Acetone 67641 939.90 J3 NA 1.1E-03
GMP23 GMP23002 2/25/2003 6 Benzene 71432 110.50 J3 2.2E-07 2.9E-03
GMP23 GMP23002 2/25/2003 6 Benzyl chloride 100447 7.39 UJ0
GMP23 GMP23002 2/25/2003 6 Bromodichloromethane 75274 9.49 U
GMP23 GMP23002 2/25/2003 6 Bromoform 75252 14.70 UJ0
GMP23 GMP23002 2/25/2003 6 Bromomethane 74839 5.53 U
GMP23 GMP23002 2/25/2003 6 Carbon disulfide 75150 948.00 J3 NA 2.4E-04
GMP23 GMP23002 2/25/2003 6 Carbon tetrachloride 56235 8.96 U
GMP23 GMP23002 2/25/2003 6 Chlorobenzene 108907 629.80 J03 NA 1.4E-03
GMP23 GMP23002 2/25/2003 6 Chloroethane 75003 26.80 J3 NA 6.1E-05
GMP23 GMP23002 2/25/2003 6 Chloroform 67663 6.93 U
GMP23 GMP23002 2/25/2003 6 Chloromethane 74873 357.00 J3 5.7E-08 2.4E-04
GMP23 GMP23002 2/25/2003 6 cis-1,2-Dichloroethene 156592 11.97 J3 NA 4.6E-05
GMP23 GMP23002 2/25/2003 6 cis-1,3-Dichloropropene 542756 6.45 U
GMP23 GMP23002 2/25/2003 6 Cyclohexane 110827 418.80 J3
GMP23 GMP23002 2/25/2003 6 Dibromochloromethane 124481 12.11 U
GMP23 GMP23002 2/25/2003 6 Dichlorodifluoromethane 75718 18.11 U2J3
GMP23 GMP23002 2/25/2003 6 Ethanol 64175 11.84 U2J3
GMP23 GMP23002 2/25/2003 6 Ethylbenzene 100414 171.60 J03 1.1E-08 2.3E-05
GMP23 GMP23002 2/25/2003 6 Heptane 142825 748.80 J3
GMP23 GMP23002 2/25/2003 6 Hexachlorobutadiene 87683 15.19 UJ0
GMP23 GMP23002 2/25/2003 6 Hexane 110543 571.20 J3 NA 8.6E-04
GMP23 GMP23002 2/25/2003 6 Isopropyl alcohol 67630 3.49 U
GMP23 GMP23002 2/25/2003 6 m,p-xylenes 106423 748.00 J30 NA 1.0E-03
GMP23 GMP23002 2/25/2003 6 Methylene chloride 75092 22.24 U4J3
GMP23 GMP23002 2/25/2003 6 o-xylene 95476 528.00 J03 NA 8.2E-04
GMP23 GMP23002 2/25/2003 6 Propylene 115071 6,125.00
GMP23 GMP23002 2/25/2003 6 Styrene 100425 6.05 UJ0
GMP23 GMP23002 2/25/2003 6 Tert-butyl methyl ether 1634044 5.12 U
GMP23 GMP23002 2/25/2003 6 Tetrachloroethene 127184 15.18 J3 5.0E-09 3.3E-06
GMP23 GMP23002 2/25/2003 6 Tetrahydrofuran 109999 4.19 U
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ATTACHMENT G-3:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, San Francisco, Hunters Point Shipyard, Califor

Point 
Identification 

No.

Sampe 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP23 GMP23002 2/25/2003 6 Toluene 108883 49.79 J3 NA 1.9E-05
GMP23 GMP23002 2/25/2003 6 trans-1,2-Dichloroethene 156605 5.59 U
GMP23 GMP23002 2/25/2003 6 trans-1,3-Dichloropropene 6.45 U
GMP23 GMP23002 2/25/2003 6 Trichloroethene 79016 11.06 J3 7.4E-08 4.5E-05
GMP23 GMP23002 2/25/2003 6 Trichlorofluoromethane 75694 7.98 U
GMP23 GMP23002 2/25/2003 6 Vinyl acetate 108054 5.00 U
GMP23 GMP23002 2/25/2003 6 Vinyl chloride 75014 2.60 J3 1.6E-08 4.7E-06

4.1E-07 2.3E-02
GMP24 GMP24001 2/25/2003 6 1,1,1-Trichloroethane 71556 7.74 U
GMP24 GMP24001 2/25/2003 6 1,1,2,2-Tetrachloroethane 79345 9.77 UJ0
GMP24 GMP24001 2/25/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 10.88 U
GMP24 GMP24001 2/25/2003 6 1,1,2-Trichloroethane 79005 7.74 U
GMP24 GMP24001 2/25/2003 6 1,1-Dichloroethane 75343 70.04 J3 6.5E-09 1.9E-05
GMP24 GMP24001 2/25/2003 6 1,1-Dichloroethene 75354 2.86 J3 NA 2.3E-06
GMP24 GMP24001 2/25/2003 6 1,2,4-Trichlorobenzene 120821 10.53 UJ0
GMP24 GMP24001 2/25/2003 6 1,2,4-Trimethylbenzene 95636 698.60 J03 NA 1.3E-02
GMP24 GMP24001 2/25/2003 6 1,2-Dibromoethane 106934 10.95 U
GMP24 GMP24001 2/25/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 92.43 J3
GMP24 GMP24001 2/25/2003 6 1,2-Dichlorobenzene 95501 8.55 UJ0
GMP24 GMP24001 2/25/2003 6 1,2-Dichloroethane 107062 5.77 U
GMP24 GMP24001 2/25/2003 6 1,2-Dichloropropane 78875 6.58 U
GMP24 GMP24001 2/25/2003 6 1,3,5-Trimethylbenzene 108678 998.00 J03 NA 1.9E-02
GMP24 GMP24001 2/25/2003 6 1,3-Butadiene 106990 3.14 U
GMP24 GMP24001 2/25/2003 6 1,3-Dichlorobenzene 541731 8.55 UJ0
GMP24 GMP24001 2/25/2003 6 1,4-Dichlorobenzene 106467 22.61 J03 1.4E-08 2.7E-05
GMP24 GMP24001 2/25/2003 6 1,4-Dioxane 123911 5.12 U
GMP24 GMP24001 2/25/2003 6 2-Butanone 78933 59.80 U2J3
GMP24 GMP24001 2/25/2003 6 2-Hexanone 591786 5.82 U
GMP24 GMP24001 2/25/2003 6 4-Ethyltoluene 622968 101.43 J03
GMP24 GMP24001 2/25/2003 6 4-Methyl-2-pentanone 108101 5.82 U
GMP24 GMP24001 2/25/2003 6 Acetone 67641 175.93 U2J3
GMP24 GMP24001 2/25/2003 6 Benzene 71432 191.75 J3 3.7E-07 5.0E-03
GMP24 GMP24001 2/25/2003 6 Benzyl chloride 100447 7.39 UJ0
GMP24 GMP24001 2/25/2003 6 Bromodichloromethane 75274 9.49 U
GMP24 GMP24001 2/25/2003 6 Bromoform 75252 14.70 UJ0
GMP24 GMP24001 2/25/2003 6 Bromomethane 74839 5.53 U
GMP24 GMP24001 2/25/2003 6 Carbon disulfide 75150 66.36 J3 NA 1.7E-05
GMP24 GMP24001 2/25/2003 6 Carbon tetrachloride 56235 8.96 U

GMP23 Total Risk:
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ATTACHMENT G-3:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, San Francisco, Hunters Point Shipyard, Califor

Point 
Identification 

No.

Sampe 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP24 GMP24001 2/25/2003 6 Chlorobenzene 108907 6.58 UJ0
GMP24 GMP24001 2/25/2003 6 Chloroethane 75003 294.80 J3 NA 6.7E-04
GMP24 GMP24001 2/25/2003 6 Chloroform 67663 6.93 U
GMP24 GMP24001 2/25/2003 6 Chloromethane 74873 50.40 J3 8.0E-09 3.5E-05
GMP24 GMP24001 2/25/2003 6 cis-1,2-Dichloroethene 156592 55.86 J3 NA 2.2E-04
GMP24 GMP24001 2/25/2003 6 cis-1,3-Dichloropropene 542756 6.45 U
GMP24 GMP24001 2/25/2003 6 Cyclohexane 110827 872.50 J3
GMP24 GMP24001 2/25/2003 6 Dibromochloromethane 124481 12.11 U
GMP24 GMP24001 2/25/2003 6 Dichlorodifluoromethane 75718 120.72 J3 NA 7.3E-05
GMP24 GMP24001 2/25/2003 6 Ethanol 64175 2.67 U
GMP24 GMP24001 2/25/2003 6 Ethylbenzene 100414 145.20 J03 9.3E-09 2.0E-05
GMP24 GMP24001 2/25/2003 6 Heptane 142825 624.00 J3
GMP24 GMP24001 2/25/2003 6 Hexachlorobutadiene 87683 15.19 UJ0
GMP24 GMP24001 2/25/2003 6 Hexane 110543 963.90 J3 NA 1.5E-03
GMP24 GMP24001 2/25/2003 6 Isopropyl alcohol 67630 3.49 U
GMP24 GMP24001 2/25/2003 6 m,p-xylenes 106423 1,452.00 J03 NA 2.0E-03
GMP24 GMP24001 2/25/2003 6 Methylene chloride 75092 14.12 U4J3
GMP24 GMP24001 2/25/2003 6 o-xylene 95476 1,012.00 J03 NA 1.6E-03
GMP24 GMP24001 2/25/2003 6 Propylene 115071 6,125.00
GMP24 GMP24001 2/25/2003 6 Styrene 100425 56.16 J03 NA 7.4E-06
GMP24 GMP24001 2/25/2003 6 Tert-butyl methyl ether 1634044 5.12 U
GMP24 GMP24001 2/25/2003 6 Tetrachloroethene 127184 22.08 J3 7.3E-09 4.8E-06
GMP24 GMP24001 2/25/2003 6 Tetrahydrofuran 109999 4.19 U
GMP24 GMP24001 2/25/2003 6 Toluene 108883 57.45 J3 NA 2.2E-05
GMP24 GMP24001 2/25/2003 6 trans-1,2-Dichloroethene 156605 6.38 J3 NA 1.2E-05
GMP24 GMP24001 2/25/2003 6 trans-1,3-Dichloropropene 6.45 U
GMP24 GMP24001 2/25/2003 6 Trichloroethene 79016 23.23 J3 1.6E-07 9.4E-05
GMP24 GMP24001 2/25/2003 6 Trichlorofluoromethane 75694 15.96 U2J3
GMP24 GMP24001 2/25/2003 6 Vinyl acetate 108054 5.00 U
GMP24 GMP24001 2/25/2003 6 Vinyl chloride 75014 16.90 J3 1.0E-07 3.1E-05

6.8E-07 4.3E-02
GMP25 GMP25001 2/25/2003 6.5 1,1,1-Trichloroethane 71556 7.74 U
GMP25 GMP25001 2/25/2003 6.5 1,1,2,2-Tetrachloroethane 79345 9.77 U
GMP25 GMP25001 2/25/2003 6.5 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 10.88 U
GMP25 GMP25001 2/25/2003 6.5 1,1,2-Trichloroethane 79005 7.74 U
GMP25 GMP25001 2/25/2003 6.5 1,1-Dichloroethane 75343 53.56 J3 4.6E-09 1.3E-05
GMP25 GMP25001 2/25/2003 6.5 1,1-Dichloroethene 75354 5.64 U
GMP25 GMP25001 2/25/2003 6.5 1,2,4-Trichlorobenzene 120821 10.53 U

GMP24 Total Risk:
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ATTACHMENT G-3:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, San Francisco, Hunters Point Shipyard, Califor

Point 
Identification 

No.

Sampe 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP25 GMP25001 2/25/2003 6.5 1,2,4-Trimethylbenzene 95636 5.49 J3 NA 9.7E-05
GMP25 GMP25001 2/25/2003 6.5 1,2-Dibromoethane 106934 10.95 U
GMP25 GMP25001 2/25/2003 6.5 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 213.30 J3
GMP25 GMP25001 2/25/2003 6.5 1,2-Dichlorobenzene 95501 8.55 U
GMP25 GMP25001 2/25/2003 6.5 1,2-Dichloroethane 107062 5.77 U
GMP25 GMP25001 2/25/2003 6.5 1,2-Dichloropropane 78875 6.58 U
GMP25 GMP25001 2/25/2003 6.5 1,3,5-Trimethylbenzene 108678 6.99 U
GMP25 GMP25001 2/25/2003 6.5 1,3-Butadiene 106990 3.14 U
GMP25 GMP25001 2/25/2003 6.5 1,3-Dichlorobenzene 541731 8.55 U
GMP25 GMP25001 2/25/2003 6.5 1,4-Dichlorobenzene 106467 7.94 J3 4.5E-09 8.6E-06
GMP25 GMP25001 2/25/2003 6.5 1,4-Dioxane 123911 5.12 U
GMP25 GMP25001 2/25/2003 6.5 2-Butanone 78933 4.19 U
GMP25 GMP25001 2/25/2003 6.5 2-Hexanone 591786 5.82 U
GMP25 GMP25001 2/25/2003 6.5 4-Ethyltoluene 622968 6.17 U
GMP25 GMP25001 2/25/2003 6.5 4-Methyl-2-pentanone 108101 5.82 U
GMP25 GMP25001 2/25/2003 6.5 Acetone 67641 3.37 U
GMP25 GMP25001 2/25/2003 6.5 Benzene 71432 39.00 J3 7.1E-08 9.5E-04
GMP25 GMP25001 2/25/2003 6.5 Benzyl chloride 100447 7.39 U
GMP25 GMP25001 2/25/2003 6.5 Bromodichloromethane 75274 9.49 U
GMP25 GMP25001 2/25/2003 6.5 Bromoform 75252 14.70 U
GMP25 GMP25001 2/25/2003 6.5 Bromomethane 74839 5.53 U
GMP25 GMP25001 2/25/2003 6.5 Carbon disulfide 75150 8.22 J3 NA 2.0E-06
GMP25 GMP25001 2/25/2003 6.5 Carbon tetrachloride 56235 8.96 U
GMP25 GMP25001 2/25/2003 6.5 Chlorobenzene 108907 98.70 J3 NA 2.1E-04
GMP25 GMP25001 2/25/2003 6.5 Chloroethane 75003 227.80 J3 NA 4.8E-04
GMP25 GMP25001 2/25/2003 6.5 Chloroform 67663 6.93 U
GMP25 GMP25001 2/25/2003 6.5 Chloromethane 74873 2.94 U2J3
GMP25 GMP25001 2/25/2003 6.5 cis-1,2-Dichloroethene 156592 11.17 J3 NA 4.0E-05
GMP25 GMP25001 2/25/2003 6.5 cis-1,3-Dichloropropene 542756 6.45 U
GMP25 GMP25001 2/25/2003 6.5 Cyclohexane 110827 153.56 J3
GMP25 GMP25001 2/25/2003 6.5 Dibromochloromethane 124481 12.11 U
GMP25 GMP25001 2/25/2003 6.5 Dichlorodifluoromethane 75718 47.79 J3 NA 2.7E-05
GMP25 GMP25001 2/25/2003 6.5 Ethanol 64175 2.67 U
GMP25 GMP25001 2/25/2003 6.5 Ethylbenzene 100414 6.16 U
GMP25 GMP25001 2/25/2003 6.5 Heptane 142825 5.82 U
GMP25 GMP25001 2/25/2003 6.5 Hexachlorobutadiene 87683 15.19 U
GMP25 GMP25001 2/25/2003 6.5 Hexane 110543 26.06 U2J3
GMP25 GMP25001 2/25/2003 6.5 Isopropyl alcohol 67630 3.49 U
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ATTACHMENT G-3:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, San Francisco, Hunters Point Shipyard, Califor

Point 
Identification 

No.

Sampe 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP25 GMP25001 2/25/2003 6.5 m,p-xylenes 106423 8.80 J3 NA 1.1E-05
GMP25 GMP25001 2/25/2003 6.5 Methylene chloride 75092 27.89 U4J3
GMP25 GMP25001 2/25/2003 6.5 o-xylene 95476 9.68 J3 NA 1.4E-05
GMP25 GMP25001 2/25/2003 6.5 Propylene 115071 262.50 J3
GMP25 GMP25001 2/25/2003 6.5 Styrene 100425 6.05 U
GMP25 GMP25001 2/25/2003 6.5 Tert-butyl methyl ether 1634044 5.12 U
GMP25 GMP25001 2/25/2003 6.5 Tetrachloroethene 127184 11.73 J3 3.6E-09 2.4E-06
GMP25 GMP25001 2/25/2003 6.5 Tetrahydrofuran 109999 4.19 U
GMP25 GMP25001 2/25/2003 6.5 Toluene 108883 5.36 U
GMP25 GMP25001 2/25/2003 6.5 trans-1,2-Dichloroethene 156605 5.59 U
GMP25 GMP25001 2/25/2003 6.5 trans-1,3-Dichloropropene 6.45 U
GMP25 GMP25001 2/25/2003 6.5 Trichloroethene 79016 8.30 J3 5.2E-08 3.1E-05
GMP25 GMP25001 2/25/2003 6.5 Trichlorofluoromethane 75694 7.98 U
GMP25 GMP25001 2/25/2003 6.5 Vinyl acetate 108054 5.00 U
GMP25 GMP25001 2/25/2003 6.5 Vinyl chloride 75014 1.92 J3 1.1E-08 3.3E-06

1.5E-07 1.9E-03
GMP26 GMP26001 2/25/2003 6 1,1,1-Trichloroethane 71556 7.74 U
GMP26 GMP26001 2/25/2003 6 1,1,2,2-Tetrachloroethane 79345 9.77 U
GMP26 GMP26001 2/25/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 10.88 U
GMP26 GMP26001 2/25/2003 6 1,1,2-Trichloroethane 79005 7.74 U
GMP26 GMP26001 2/25/2003 6 1,1-Dichloroethane 75343 5.77 U
GMP26 GMP26001 2/25/2003 6 1,1-Dichloroethene 75354 5.64 U
GMP26 GMP26001 2/25/2003 6 1,2,4-Trichlorobenzene 120821 10.53 U
GMP26 GMP26001 2/25/2003 6 1,2,4-Trimethylbenzene 95636 6.99 U
GMP26 GMP26001 2/25/2003 6 1,2-Dibromoethane 106934 10.95 U
GMP26 GMP26001 2/25/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 24.89
GMP26 GMP26001 2/25/2003 6 1,2-Dichlorobenzene 95501 8.55 U
GMP26 GMP26001 2/25/2003 6 1,2-Dichloroethane 107062 5.77 U
GMP26 GMP26001 2/25/2003 6 1,2-Dichloropropane 78875 6.58 U
GMP26 GMP26001 2/25/2003 6 1,3,5-Trimethylbenzene 108678 6.99 U
GMP26 GMP26001 2/25/2003 6 1,3-Butadiene 106990 3.14 U
GMP26 GMP26001 2/25/2003 6 1,3-Dichlorobenzene 541731 8.55 U
GMP26 GMP26001 2/25/2003 6 1,4-Dichlorobenzene 106467 8.55 U
GMP26 GMP26002 2/25/2003 6 1,4-Dichlorobenzene 106467 8.55 U
GMP26 GMP26001 2/25/2003 6 1,4-Dioxane 123911 5.12 U
GMP26 GMP26001 2/25/2003 6 2-Butanone 78933 4.19 U
GMP26 GMP26001 2/25/2003 6 2-Hexanone 591786 5.82 U
GMP26 GMP26001 2/25/2003 6 4-Ethyltoluene 622968 6.17 U

GMP25 Total Risk:
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ATTACHMENT G-3:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, San Francisco, Hunters Point Shipyard, Califor

Point 
Identification 

No.

Sampe 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP26 GMP26001 2/25/2003 6 4-Methyl-2-pentanone 108101 5.82 U
GMP26 GMP26001 2/25/2003 6 Acetone 67641 3.37 U
GMP26 GMP26001 2/25/2003 6 Benzene 71432 4.55 U
GMP26 GMP26001 2/25/2003 6 Benzyl chloride 100447 7.39 U
GMP26 GMP26001 2/25/2003 6 Bromodichloromethane 75274 9.49 U
GMP26 GMP26001 2/25/2003 6 Bromoform 75252 14.70 U
GMP26 GMP26001 2/25/2003 6 Bromomethane 74839 5.53 U
GMP26 GMP26001 2/25/2003 6 Carbon disulfide 75150 4.42 U
GMP26 GMP26001 2/25/2003 6 Carbon tetrachloride 56235 8.96 U
GMP26 GMP26001 2/25/2003 6 Chlorobenzene 108907 6.58 U
GMP26 GMP26001 2/25/2003 6 Chloroethane 75003 3.75 U
GMP26 GMP26001 2/25/2003 6 Chloroform 67663 17.82 7.2E-09 1.1E-03
GMP26 GMP26001 2/25/2003 6 Chloromethane 74873 2.94 U
GMP26 GMP26001 2/25/2003 6 cis-1,2-Dichloroethene 156592 5.59 U
GMP26 GMP26001 2/25/2003 6 cis-1,3-Dichloropropene 542756 6.45 U
GMP26 GMP26001 2/25/2003 6 Cyclohexane 110827 4.89 U
GMP26 GMP26001 2/25/2003 6 Dibromochloromethane 124481 12.11 U
GMP26 GMP26001 2/25/2003 6 Dichlorodifluoromethane 75718 8.55 U2
GMP26 GMP26001 2/25/2003 6 Ethanol 64175 2.67 U
GMP26 GMP26001 2/25/2003 6 Ethylbenzene 100414 6.16 U
GMP26 GMP26001 2/25/2003 6 Heptane 142825 5.82 U
GMP26 GMP26001 2/25/2003 6 Hexachlorobutadiene 87683 15.19 U
GMP26 GMP26001 2/25/2003 6 Hexane 110543 5.00 U
GMP26 GMP26001 2/25/2003 6 Isopropyl alcohol 67630 3.49 U
GMP26 GMP26001 2/25/2003 6 m,p-Xylenes 106423 6.16 U
GMP26 GMP26001 2/25/2003 6 Methylene chloride 75092 6.71 U4
GMP26 GMP26001 2/25/2003 6 o-Xylene 95476 6.16 U
GMP26 GMP26001 2/25/2003 6 Propylene 115071 2.45 U2
GMP26 GMP26001 2/25/2003 6 Styrene 100425 6.05 U
GMP26 GMP26001 2/25/2003 6 Tert-butyl methyl ether 1634044 5.12 U
GMP26 GMP26001 2/25/2003 6 Tetrachloroethene 127184 9.66 U
GMP26 GMP26001 2/25/2003 6 Tetrahydrofuran 109999 4.19 U
GMP26 GMP26001 2/25/2003 6 Toluene 108883 5.36 U
GMP26 GMP26001 2/25/2003 6 trans-1,2-Dichloroethene 156605 5.59 U
GMP26 GMP26001 2/25/2003 6 trans-1,3-Dichloropropene 6.45 U
GMP26 GMP26001 2/25/2003 6 Trichloroethene 79016 7.74 U 2.6E-08 1.6E-05
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ATTACHMENT G-3:  FEBRUARY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, San Francisco, Hunters Point Shipyard, Califor

Point 
Identification 

No.

Sampe 
Identification 

No. Sample Date

Depth to Top 
of Screen 

(feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP26 GMP26001 2/25/2003 6 Trichlorofluoromethane 75694 7.98 U
GMP26 GMP26001 2/25/2003 6 Vinyl acetate 108054 5.00 U
GMP26 GMP26001 2/25/2003 6 Vinyl chloride 75014 3.64 U

3.3E-08 1.1E-03

Notes: 

µg/m3 Micrograms per cubic meter
J Estimated value
JEM Johnson-Ettinger Model
NA Not analyzed
U Not detected

GMP26 Total Risk:
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ATTACHMENT G-4:  MAY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date
Depth to Top of 

Screen (feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP22 GMP22005 5/27/2003 6 1,1,1-Trichloroethane 71556 19 U
GMP22 GMP22005 5/27/2003 6 1,1,2,2-Tetrachloroethane 79345 24 U
GMP22 GMP22005 5/27/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 27 U
GMP22 GMP22005 5/27/2003 6 1,1,2-Trichloroethane 79005 19 U
GMP22 GMP22005 5/27/2003 6 1,1-Dichloroethane 75343 14 U
GMP22 GMP22005 5/27/2003 6 1,1-Dichloroethene 75354 14 U
GMP22 GMP22005 5/27/2003 6 1,2,4-Trichlorobenzene 120821 26 U
GMP22 GMP22005 5/27/2003 6 1,2,4-Trimethylbenzene 95636 80 J3 NA 1.5E-03
GMP22 GMP22005 5/27/2003 6 1,2-Dibromoethane 106934 27 U
GMP22 GMP22005 5/27/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 31 J3
GMP22 GMP22005 5/27/2003 6 1,2-Dichlorobenzene 95501 21 U
GMP22 GMP22005 5/27/2003 6 1,2-Dichloroethane 107062 14 U
GMP22 GMP22005 5/27/2003 6 1,2-Dichloropropane 78875 16 U
GMP22 GMP22005 5/27/2003 6 1,3,5-Trimethylbenzene 108678 17 U
GMP22 GMP22005 5/27/2003 6 1,3-Butadiene 106990 8 U
GMP22 GMP22005 5/27/2003 6 1,3-Dichlorobenzene 541731 21 U
GMP22 GMP22005 5/27/2003 6 1,4-Dichlorobenzene 106467 21 U
GMP22 GMP22005 5/27/2003 6 1,4-Dioxane 123911 13 U
GMP22 GMP22005 5/27/2003 6 2-Butanone 78933 10 U
GMP22 GMP22005 5/27/2003 6 2-Hexanone 591786 15 U
GMP22 GMP22005 5/27/2003 6 4-Ethyltoluene 622968 15 U
GMP22 GMP22005 5/27/2003 6 4-Methyl-2-pentanone 108101 15 U
GMP22 GMP22005 5/27/2003 6 Acetone 67641 8 U
GMP22 GMP22005 5/27/2003 6 Benzene 71432 28 J3 5.5E-08 7.3E-04
GMP22 GMP22005 5/27/2003 6 Benzyl chloride 100447 18 U
GMP22 GMP22005 5/27/2003 6 Bromodichloromethane 75274 24 U
GMP22 GMP22005 5/27/2003 6 Bromoform 75252 37 U
GMP22 GMP22005 5/27/2003 6 Bromomethane 74839 14 U
GMP22 GMP22005 5/27/2003 6 Carbon disulfide 75150 11 U
GMP22 GMP22005 5/27/2003 6 Carbon tetrachloride 56235 22 U
GMP22 GMP22005 5/27/2003 6 Chlorobenzene 108907 16 U
GMP22 GMP22005 5/27/2003 6 Chloroethane 75003 9 U
GMP22 GMP22005 5/27/2003 6 Chloroform 67663 17 U 3.4E-09 5.0E-04
GMP22 GMP22005 5/27/2003 6 Chloromethane 74873 7 U
GMP22 GMP22005 5/27/2003 6 cis-1,2-Dichloroethene 156592 14 U
GMP22 GMP22005 5/27/2003 6 cis-1,3-Dichloropropene 542756 16 U
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ATTACHMENT G-4:  MAY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date
Depth to Top of 

Screen (feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP22 GMP22005 5/27/2003 6 Cyclohexane 110827 730 J3
GMP22 GMP22005 5/27/2003 6 Dibromochloromethane 124481 30 U
GMP22 GMP22005 5/27/2003 6 Dichlorodifluoromethane 75718 21 J3 NA 1.3E-05
GMP22 GMP22005 5/27/2003 6 Ethanol 64175 7 U
GMP22 GMP22005 5/27/2003 6 Ethylbenzene 100414 15 U
GMP22 GMP22005 5/27/2003 6 Heptane 142825 310 J3
GMP22 GMP22005 5/27/2003 6 Hexachlorobutadiene 87683 38 U
GMP22 GMP22005 5/27/2003 6 Hexane 110543 430 J3 NA 6.5E-04
GMP22 GMP22005 5/27/2003 6 Isopropyl alcohol 67630 9 U
GMP22 GMP22005 5/27/2003 6 m,p-xylenes 106423 290 J3 NA 4.0E-04
GMP22 GMP22005 5/27/2003 6 Methylene chloride 75092 12 U
GMP22 GMP22005 5/27/2003 6 o-xylene 95476 210 U
GMP22 GMP22005 5/27/2003 6 Propylene 95476 1,400 J3
GMP22 GMP22005 5/27/2003 6 Styrene 100425 15 J3 NA 2.0E-06
GMP22 GMP22005 5/27/2003 6 Tert-butyl methyl ether 1634044 13 U
GMP22 GMP22005 5/27/2003 6 Tetrachloroethene 127184 24 U
GMP22 GMP22005 5/27/2003 6 Tetrahydrofuran 109999 10 U
GMP22 GMP22005 5/27/2003 6 Toluene 108883 13 U
GMP22 GMP22005 5/27/2003 6 trans-1,2-Dichloroethene 156605 14 U
GMP22 GMP22005 5/27/2003 6 trans-1,3-Dichloropropene 542756 16 U
GMP22 GMP22005 5/27/2003 6 Trichloroethene 79016 19 U
GMP22 GMP22005 5/27/2003 6 Trichlorofluoromethane 75694 20 U
GMP22 GMP22005 5/27/2003 6 Vinyl acetate 108054 12 U
GMP22 GMP22005 5/27/2003 6 Vinyl chloride 75014 9 U

5.8E-08 3.8E-03
GMP23 GMP23003 5/27/2003 6 1,1,1-Trichloroethane 71556 77 U
GMP23 GMP23003 5/27/2003 6 1,1,2,2-Tetrachloroethane 79345 98 U
GMP23 GMP23003 5/27/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 110 U
GMP23 GMP23003 5/27/2003 6 1,1,2-Trichloroethane 79005 77 U
GMP23 GMP23003 5/27/2003 6 1,1-Dichloroethane 75343 58 U
GMP23 GMP23003 5/27/2003 6 1,1-Dichloroethene 75354 56 U
GMP23 GMP23003 5/27/2003 6 1,2,4-Trichlorobenzene 120821 110 U
GMP23 GMP23003 5/27/2003 6 1,2,4-Trimethylbenzene 95636 130 NA 2.5E-03
GMP23 GMP23003 5/27/2003 6 1,2-Dibromoethane 106934 110 U
GMP23 GMP23003 5/27/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 100 U
GMP23 GMP23003 5/27/2003 6 1,2-Dichlorobenzene 95501 86 U

GMP22 Total Risk:
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ATTACHMENT G-4:  MAY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date
Depth to Top of 

Screen (feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP23 GMP23003 5/27/2003 6 1,2-Dichloroethane 107062 58 U
GMP23 GMP23003 5/27/2003 6 1,2-Dichloropropane 78875 66 U
GMP23 GMP23003 5/27/2003 6 1,3,5-Trimethylbenzene 108678 200
GMP23 GMP23003 5/27/2003 6 1,3-Butadiene 106990 31 U
GMP23 GMP23003 5/27/2003 6 1,3-Dichlorobenzene 541731 86 U
GMP23 GMP23003 5/27/2003 6 1,4-Dichlorobenzene 106467 86 U
GMP23 GMP23003 5/27/2003 6 1,4-Dioxane 123911 51 U
GMP23 GMP23003 5/27/2003 6 2-Butanone 78933 42 U
GMP23 GMP23003 5/27/2003 6 2-Hexanone 591786 58 U
GMP23 GMP23003 5/27/2003 6 4-Ethyltoluene 622968 62 U
GMP23 GMP23003 5/27/2003 6 4-Methyl-2-pentanone 108101 58 U
GMP23 GMP23003 5/27/2003 6 Acetone 67641 34 U
GMP23 GMP23003 5/27/2003 6 Benzene 71432 85 1.7E-07 2.2E-03
GMP23 GMP23003 5/27/2003 6 Benzyl chloride 100447 74 U
GMP23 GMP23003 5/27/2003 6 Bromodichloromethane 75274 95 U
GMP23 GMP23003 5/27/2003 6 Bromoform 75252 150 U
GMP23 GMP23003 5/27/2003 6 Bromomethane 74839 55 U
GMP23 GMP23003 5/27/2003 6 Carbon disulfide 75150 150 NA 3.8E-05
GMP23 GMP23003 5/27/2003 6 Carbon tetrachloride 56235 90 U
GMP23 GMP23003 5/27/2003 6 Chlorobenzene 108907 180 NA 4.1E-04
GMP23 GMP23003 5/27/2003 6 Chloroethane 75003 38 U
GMP23 GMP23003 5/27/2003 6 Chloroform 67663 69 U 1.4E-08 2.0E-03
GMP23 GMP23003 5/27/2003 6 Chloromethane 74873 65 1.0E-08 4.5E-05
GMP23 GMP23003 5/27/2003 6 cis-1,2-Dichloroethene 156592 56 U
GMP23 GMP23003 5/27/2003 6 cis-1,3-Dichloropropene 542756 65 U
GMP23 GMP23003 5/27/2003 6 Cyclohexane 110827 320
GMP23 GMP23003 5/27/2003 6 Dibromochloromethane 124481 120 U
GMP23 GMP23003 5/27/2003 6 Dichlorodifluoromethane 75718 70 U
GMP23 GMP23003 5/27/2003 6 Ethanol 64175 27 U
GMP23 GMP23003 5/27/2003 6 Ethylbenzene 100414 62 U
GMP23 GMP23003 5/27/2003 6 Heptane 142825 580
GMP23 GMP23003 5/27/2003 6 Hexachlorobutadiene 87683 150 U
GMP23 GMP23003 5/27/2003 6 Hexane 110543 540 NA 8.1E-04
GMP23 GMP23003 5/27/2003 6 Isopropyl alcohol 67630 35 U
GMP23 GMP23003 5/27/2003 6 m,p-xylenes 106423 260 NA 3.6E-04
GMP23 GMP23003 5/27/2003 6 Methylene chloride 75092 49 U
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ATTACHMENT G-4:  MAY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date
Depth to Top of 

Screen (feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP23 GMP23003 5/27/2003 6 o-xylene 95476 170 U
GMP23 GMP23003 5/27/2003 6 Propylene 95476 8,800
GMP23 GMP23003 5/27/2003 6 Styrene 100425 60 NA 7.9E-06
GMP23 GMP23003 5/27/2003 6 Tert-butyl methyl ether 1634044 51 U
GMP23 GMP23003 5/27/2003 6 Tetrachloroethene 127184 97 U 1.6E-08 1.1E-05
GMP23 GMP23003 5/27/2003 6 Tetrahydrofuran 109999 42 U
GMP23 GMP23003 5/27/2003 6 Toluene 108883 54 U
GMP23 GMP23003 5/27/2003 6 trans-1,2-Dichloroethene 156605 56 U
GMP23 GMP23003 5/27/2003 6 trans-1,3-Dichloropropene 542756 65 U 6.4E-09 1.9E-04
GMP23 GMP23003 5/27/2003 6 Trichloroethene 79016 77 U
GMP23 GMP23003 5/27/2003 6 Trichlorofluoromethane 75694 80 U
GMP23 GMP23003 5/27/2003 6 Vinyl acetate 108054 50 U
GMP23 GMP23003 5/27/2003 6 Vinyl chloride 75014 36 U 1.1E-07 3.3E-05

3.3E-07 8.6E-03
GMP24 GMP24002 5/27/2003 6 1,1,1-Trichloroethane 71556 77 U
GMP24 GMP24002 5/27/2003 6 1,1,2,2-Tetrachloroethane 79345 98 U
GMP24 GMP24002 5/27/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 110 U
GMP24 GMP24002 5/27/2003 6 1,1,2-Trichloroethane 79005 77 U
GMP24 GMP24002 5/27/2003 6 1,1-Dichloroethane 75343 58 U
GMP24 GMP24002 5/27/2003 6 1,1-Dichloroethene 75354 56 U
GMP24 GMP24002 5/27/2003 6 1,2,4-Trichlorobenzene 120821 110 U
GMP24 GMP24002 5/27/2003 6 1,2,4-Trimethylbenzene 95636 260 NA 5.0E-03
GMP24 GMP24002 5/27/2003 6 1,2-Dibromoethane 106934 110 U
GMP24 GMP24002 5/27/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 100 U
GMP24 GMP24002 5/27/2003 6 1,2-Dichlorobenzene 95501 86 U
GMP24 GMP24002 5/27/2003 6 1,2-Dichloroethane 107062 58 U
GMP24 GMP24002 5/27/2003 6 1,2-Dichloropropane 78875 66 U
GMP24 GMP24002 5/27/2003 6 1,3,5-Trimethylbenzene 108678 290
GMP24 GMP24002 5/27/2003 6 1,3-Butadiene 106990 31 U
GMP24 GMP24002 5/27/2003 6 1,3-Dichlorobenzene 541731 86 U
GMP24 GMP24002 5/27/2003 6 1,4-Dichlorobenzene 106467 86 U
GMP24 GMP24002 5/27/2003 6 1,4-Dioxane 123911 51 U
GMP24 GMP24002 5/27/2003 6 2-Butanone 78933 100 U4
GMP24 GMP24002 5/27/2003 6 2-Hexanone 591786 58 U
GMP24 GMP24002 5/27/2003 6 4-Ethyltoluene 622968 62 U
GMP24 GMP24002 5/27/2003 6 4-Methyl-2-pentanone 108101 58 U

GMP23 Total Risk:
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ATTACHMENT G-4:  MAY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date
Depth to Top of 

Screen (feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP24 GMP24002 5/27/2003 6 Acetone 67641 2,900 NA 3.3E-03
GMP24 GMP24002 5/27/2003 6 Benzene 71432 52 1.0E-07 1.4E-03
GMP24 GMP24002 5/27/2003 6 Benzyl chloride 100447 74 U
GMP24 GMP24002 5/27/2003 6 Bromodichloromethane 75274 95 U
GMP24 GMP24002 5/27/2003 6 Bromoform 75252 150 U
GMP24 GMP24002 5/27/2003 6 Bromomethane 74839 55 U
GMP24 GMP24002 5/27/2003 6 Carbon disulfide 75150 1,400 NA 3.6E-04
GMP24 GMP24002 5/27/2003 6 Carbon tetrachloride 56235 90 U
GMP24 GMP24002 5/27/2003 6 Chlorobenzene 108907 66 U
GMP24 GMP24002 5/27/2003 6 Chloroethane 75003 46 NA 1.0E-04
GMP24 GMP24002 5/27/2003 6 Chloroform 67663 69 U 1.4E-08 2.0E-03
GMP24 GMP24002 5/27/2003 6 Chloromethane 74873 250 4.0E-08 1.7E-04
GMP24 GMP24002 5/27/2003 6 cis-1,2-Dichloroethene 156592 56 U
GMP24 GMP24002 5/27/2003 6 cis-1,3-Dichloropropene 542756 65 U 6.4E-09 1.9E-04
GMP24 GMP24002 5/27/2003 6 Cyclohexane 110827 230
GMP24 GMP24002 5/27/2003 6 Dibromochloromethane 124481 120 U
GMP24 GMP24002 5/27/2003 6 Dichlorodifluoromethane 75718 70 U
GMP24 GMP24002 5/27/2003 6 Ethanol 64175 27 U
GMP24 GMP24002 5/27/2003 6 Ethylbenzene 100414 62 U
GMP24 GMP24002 5/27/2003 6 Heptane 142825 190
GMP24 GMP24002 5/27/2003 6 Hexachlorobutadiene 87683 150 U
GMP24 GMP24002 5/27/2003 6 Hexane 110543 390 NA 5.9E-04
GMP24 GMP24002 5/27/2003 6 Isopropyl alcohol 67630 35 U
GMP24 GMP24002 5/27/2003 6 m,p-xylenes 106423 290 NA 4.0E-04
GMP24 GMP24002 5/27/2003 6 Methylene chloride 75092 49 U
GMP24 GMP24002 5/27/2003 6 o-xylene 95476 240 U
GMP24 GMP24002 5/27/2003 6 Propylene 95476 8,100
GMP24 GMP24002 5/27/2003 6 Styrene 100425 60 NA 7.9E-06
GMP24 GMP24002 5/27/2003 6 Tert-butyl methyl ether 1634044 51 U
GMP24 GMP24002 5/27/2003 6 Tetrachloroethene 127184 97 U 1.6E-08 1.1E-05
GMP24 GMP24002 5/27/2003 6 Tetrahydrofuran 109999 42 U
GMP24 GMP24002 5/27/2003 6 Toluene 108883 54 U
GMP24 GMP24002 5/27/2003 6 trans-1,2-Dichloroethene 156605 56 U
GMP24 GMP24002 5/27/2003 6 trans-1,3-Dichloropropene 542756 65 U 6.4E-09 1.9E-04
GMP24 GMP24002 5/27/2003 6 Trichloroethene 79016 77 U
GMP24 GMP24002 5/27/2003 6 Trichlorofluoromethane 75694 80 U
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ATTACHMENT G-4:  MAY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date
Depth to Top of 

Screen (feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP24 GMP24002 5/27/2003 6 Vinyl acetate 108054 50 U
GMP24 GMP24002 5/27/2003 6 Vinyl chloride 75014 36 U 1.1E-07 3.3E-05

2.9E-07 1.4E-02
GMP25 GMP25002 5/27/2003 6.5 1,1,1-Trichloroethane 71556 39 U
GMP25 GMP25002 5/27/2003 6.5 1,1,2,2-Tetrachloroethane 79345 49 U
GMP25 GMP25002 5/27/2003 6.5 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 54 U
GMP25 GMP25002 5/27/2003 6.5 1,1,2-Trichloroethane 79005 39 U
GMP25 GMP25002 5/27/2003 6.5 1,1-Dichloroethane 75343 45 4.2E-09 1.2E-05
GMP25 GMP25002 5/27/2003 6.5 1,1-Dichloroethene 75354 28 U
GMP25 GMP25002 5/27/2003 6.5 1,2,4-Trichlorobenzene 120821 53 U
GMP25 GMP25002 5/27/2003 6.5 1,2,4-Trimethylbenzene 95636 35 U
GMP25 GMP25002 5/27/2003 6.5 1,2-Dibromoethane 106934 55 U
GMP25 GMP25002 5/27/2003 6.5 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 85
GMP25 GMP25002 5/27/2003 6.5 1,2-Dichlorobenzene 95501 43 U
GMP25 GMP25002 5/27/2003 6.5 1,2-Dichloroethane 107062 29 U
GMP25 GMP25002 5/27/2003 6.5 1,2-Dichloropropane 78875 33 U
GMP25 GMP25002 5/27/2003 6.5 1,3,5-Trimethylbenzene 108678 35 U
GMP25 GMP25002 5/27/2003 6.5 1,3-Butadiene 106990 16 U
GMP25 GMP25002 5/27/2003 6.5 1,3-Dichlorobenzene 541731 43 U
GMP25 GMP25002 5/27/2003 6.5 1,4-Dichlorobenzene 106467 43 U
GMP25 GMP25002 5/27/2003 6.5 1,4-Dioxane 123911 26 U
GMP25 GMP25002 5/27/2003 6.5 2-Butanone 78933 21 U
GMP25 GMP25002 5/27/2003 6.5 2-Hexanone 591786 29 U
GMP25 GMP25002 5/27/2003 6.5 4-Ethyltoluene 622968 31 U
GMP25 GMP25002 5/27/2003 6.5 4-Methyl-2-pentanone 108101 29 U
GMP25 GMP25002 5/27/2003 6.5 Acetone 67641 17 U
GMP25 GMP25002 5/27/2003 6.5 Benzene 71432 42 7.6E-08 1.0E-03
GMP25 GMP25002 5/27/2003 6.5 Benzyl chloride 100447 37 U
GMP25 GMP25002 5/27/2003 6.5 Bromodichloromethane 75274 47 U
GMP25 GMP25002 5/27/2003 6.5 Bromoform 75252 74 U
GMP25 GMP25002 5/27/2003 6.5 Bromomethane 74839 28 U
GMP25 GMP25002 5/27/2003 6.5 Carbon disulfide 75150 22 U
GMP25 GMP25002 5/27/2003 6.5 Carbon tetrachloride 56235 45 U
GMP25 GMP25002 5/27/2003 6.5 Chloroform 67663 35 U 6.7E-09 9.8E-04
GMP25 GMP25002 5/27/2003 6.5 Chloromethane 74873 15 U
GMP25 GMP25002 5/27/2003 6.5 cis-1,2-Dichloroethene 156592 28 U

GMP24 Total Risk:
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ATTACHMENT G-4:  MAY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date
Depth to Top of 

Screen (feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP25 GMP25002 5/27/2003 6.5 cis-1,3-Dichloropropene 542756 32 U
GMP25 GMP25002 5/27/2003 6.5 Cyclohexane 110827 66 U2
GMP25 GMP25002 5/27/2003 6.5 Dibromochloromethane 124481 61 U
GMP25 GMP25002 5/27/2003 6.5 Ethanol 64175 13 U
GMP25 GMP25002 5/27/2003 6.5 Ethylbenzene 100414 31 U
GMP25 GMP25002 5/27/2003 6.5 Heptane 142825 29 U
GMP25 GMP25002 5/27/2003 6.5 Hexachlorobutadiene 87683 76 U
GMP25 GMP25002 5/27/2003 6.5 Hexane 110543 25 U
GMP25 GMP25002 5/27/2003 6.5 Isopropyl alcohol 67630 17 U
GMP25 GMP25002 5/27/2003 6.5 m,p-xylenes 106423 31 U
GMP25 GMP25002 5/27/2003 6.5 Methylene chloride 75092 25 U
GMP25 GMP25002 5/27/2003 6.5 o-xylene 95476 31 U
GMP25 GMP25002 5/27/2003 6.5 Propylene 95476 12 U
GMP25 GMP25002 5/27/2003 6.5 Styrene 100425 30 U
GMP25 GMP25002 5/27/2003 6.5 Tert-butyl methyl ether 1634044 26 U
GMP25 GMP25002 5/27/2003 6.5 Tetrachloroethene 127184 48 U
GMP25 GMP25002 5/27/2003 6.5 Tetrahydrofuran 109999 21 U
GMP25 GMP25002 5/27/2003 6.5 Toluene 108883 27 U
GMP25 GMP25002 5/27/2003 6.5 trans-1,2-Dichloroethene 156605 28 U
GMP25 GMP25002 5/27/2003 6.5 trans-1,3-Dichloropropene 542756 32 U
GMP25 GMP25002 5/27/2003 6.5 Trichloroethene 79016 39 U
GMP25 GMP25002 5/27/2003 6.5 Trichlorofluoromethane 75694 40 U
GMP25 GMP25002 5/27/2003 6.5 Vinyl acetate 108054 25 U
GMP25 GMP25002 5/27/2003 6.5 Vinyl chloride 75014 18 U

GMP25DUP GMP25003 5/27/2003 6.5 Chlorobenzene 108907 94 J3 NA 2.0E-04
GMP25DUP GMP25003 5/27/2003 6.5 Chloroethane 75003 230 J3 NA 4.8E-04
GMP25DUP GMP25003 5/27/2003 6.5 Dichlorodifluoromethane 75718 23 J3 NA 1.3E-05

8.7E-08 2.7E-03
GMP26 GMP26003 5/27/2003 6 1,1,1-Trichloroethane 71556 8 U
GMP26 GMP26003 5/27/2003 6 1,1,2,2-Tetrachloroethane 79345 10 U
GMP26 GMP26003 5/27/2003 6 1,1,2-Trichloro-1,2,2-Trifluoroethane 76131 11 U
GMP26 GMP26003 5/27/2003 6 1,1,2-Trichloroethane 79005 8 U
GMP26 GMP26003 5/27/2003 6 1,1-Dichloroethane 75343 6 U
GMP26 GMP26003 5/27/2003 6 1,1-Dichloroethene 75354 6 U
GMP26 GMP26003 5/27/2003 6 1,2,4-Trichlorobenzene 120821 11 U
GMP26 GMP26003 5/27/2003 6 1,2,4-Trimethylbenzene 95636 7 U

GMP25 Total Risk:

Appendix G, Draft Landfill Gas TCRA Closeout Report Page 7 of 9



ATTACHMENT G-4:  MAY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date
Depth to Top of 

Screen (feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP26 GMP26003 5/27/2003 6 1,2-Dibromoethane 106934 11 U
GMP26 GMP26003 5/27/2003 6 1,2-Dichloro-1,1,2,2-Tetrafluoroethane 76142 21
GMP26 GMP26003 5/27/2003 6 1,2-Dichlorobenzene 95501 9 U
GMP26 GMP26003 5/27/2003 6 1,2-Dichloroethane 107062 6 U
GMP26 GMP26003 5/27/2003 6 1,2-Dichloropropane 78875 7 U
GMP26 GMP26003 5/27/2003 6 1,3,5-Trimethylbenzene 108678 7 U
GMP26 GMP26003 5/27/2003 6 1,3-Butadiene 106990 3 U
GMP26 GMP26003 5/27/2003 6 1,3-Dichlorobenzene 541731 9 U
GMP26 GMP26003 5/27/2003 6 1,4-Dichlorobenzene 106467 9 U
GMP26 GMP26003 5/27/2003 6 1,4-Dioxane 123911 5 U
GMP26 GMP26003 5/27/2003 6 2-Butanone 78933 4 U
GMP26 GMP26003 5/27/2003 6 2-Hexanone 591786 6 U
GMP26 GMP26003 5/27/2003 6 4-Ethyltoluene 622968 6 U
GMP26 GMP26003 5/27/2003 6 4-Methyl-2-pentanone 108101 6 U
GMP26 GMP26003 5/27/2003 6 Acetone 67641 3 U
GMP26 GMP26003 5/27/2003 6 Benzene 71432 5 U
GMP26 GMP26003 5/27/2003 6 Benzyl chloride 100447 7 U 1.1E-08 5.5E-05
GMP26 GMP26003 5/27/2003 6 Bromodichloromethane 75274 9 U
GMP26 GMP26003 5/27/2003 6 Bromoform 75252 15 U
GMP26 GMP26003 5/27/2003 6 Bromomethane 74839 6 U
GMP26 GMP26003 5/27/2003 6 Carbon disulfide 75150 4 U
GMP26 GMP26003 5/27/2003 6 Carbon tetrachloride 56235 9 U
GMP26 GMP26003 5/27/2003 6 Chlorobenzene 108907 7 U
GMP26 GMP26003 5/27/2003 6 Chloroethane 75003 4 U
GMP26 GMP26003 5/27/2003 6 Chloroform 67663 19 3.8E-09 5.6E-04
GMP26 GMP26003 5/27/2003 6 Chloromethane 74873 3 U
GMP26 GMP26003 5/27/2003 6 cis-1,2-Dichloroethene 156592 6 U
GMP26 GMP26003 5/27/2003 6 cis-1,3-Dichloropropene 542756 6 U
GMP26 GMP26003 5/27/2003 6 Cyclohexane 110827 5 U
GMP26 GMP26003 5/27/2003 6 Dibromochloromethane 124481 12 U
GMP26 GMP26003 5/27/2003 6 Dichlorodifluoromethane 75718 7 U
GMP26 GMP26003 5/27/2003 6 Ethanol 64175 3 U
GMP26 GMP26003 5/27/2003 6 Ethylbenzene 100414 6 U
GMP26 GMP26003 5/27/2003 6 Heptane 142825 6 U
GMP26 GMP26003 5/27/2003 6 Hexachlorobutadiene 87683 15 U
GMP26 GMP26003 5/27/2003 6 Hexane 110543 5 U

Appendix G, Draft Landfill Gas TCRA Closeout Report Page 8 of 9



ATTACHMENT G-4:  MAY 2003 GMP ANALYTICAL RESULTS AND RESIDENTIAL RISK ESTIMATES (Continued)
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California

Point 
Identification 

No.

Sample 
Identification 

No. Sample Date
Depth to Top of 

Screen (feet) Analyte

Chemical 
Abstract 

Service No.
Result 
(µg/m3) Qualifier Risk (JEM)

Hazard Quotient 
(JEM)

GMP26 GMP26003 5/27/2003 6 Isopropyl alcohol 67630 3 U
GMP26 GMP26003 5/27/2003 6 m,p-xylenes 106423 6 U
GMP26 GMP26003 5/27/2003 6 Methylene chloride 75092 5 U
GMP26 GMP26003 5/27/2003 6 o-xylene 95476 6 U
GMP26 GMP26003 5/27/2003 6 Propylene 95476 2 U
GMP26 GMP26003 5/27/2003 6 Styrene 100425 6 U
GMP26 GMP26003 5/27/2003 6 Tert-butyl methyl ether 1634044 5 U
GMP26 GMP26003 5/27/2003 6 Tetrachloroethene 127184 10 U
GMP26 GMP26003 5/27/2003 6 Tetrahydrofuran 109999 4 U
GMP26 GMP26003 5/27/2003 6 Toluene 108883 5 U
GMP26 GMP26003 5/27/2003 6 trans-1,2-Dichloroethene 156605 6 U
GMP26 GMP26003 5/27/2003 6 trans-1,3-Dichloropropene 542756 6 U
GMP26 GMP26003 5/27/2003 6 Trichloroethene 79016 8 U
GMP26 GMP26003 5/27/2003 6 Trichlorofluoromethane 75694 8 U
GMP26 GMP26003 5/27/2003 6 Vinyl acetate 108054 5 U
GMP26 GMP26003 5/27/2003 6 Vinyl chloride 75014 4 U

1.5E-08 6.2E-04

Notes: 

µg/m3 Micrograms per cubic meter
GMP Gas monitoring probe
J Estimated value
JEM Johnson-Ettinger Model
NA Not analyzed
U Not detected

GMP26 Total Risk:
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ACRONYMS AND ABBREVIATIONS 

AAC Atmospheric Analysis & Consulting, Inc. 

CLP Contract Laboratory Program 
CRQL Contract-required quantitation limit 

DQO Data quality objective 

EPA U.S. Environmental Protection Agency  

FSP/QAPP Field sampling plan and quality assurance project plan  

LCS Laboratory control sample 
LDC Laboratory Data Consultants 

MD Matrix duplicate 
MDL Method detection limit 
MS Matrix spike 
MSD Matrix spike duplicate 

Navy U.S. Department of the Navy 

PARCC Precision, accuracy, representativeness, completeness, and comparability 
QA Quality assurance 
QC Quality control  
QCSR Quality control summary report 

RPD Relative percent difference  

SDG Sample delivery group 
SOW Statement of work 

Tetra Tech Tetra Tech EM Inc. 
TNMOC Total nonmethane organic carbon 

VOC Volatile organic compound
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1.0  INTRODUCTION 

Tetra Tech EM Inc. (Tetra Tech) conducted sampling and analysis activities for the 
U.S. Department of the Navy (Navy) under Indefinite Quantity Contract for Architectural-
Engineering Services to Provide CERCLA/RCRA/UST Studies, Delivery Order No. 003.  The 
sampling event addressed in this quality control summary report (QCSR) was designed to fulfill 
data quality objectives (DQO) in support of a time-critical removal action for landfill gas at 
Parcel E of Hunters Point Shipyard in San Francisco, California.   

The DQO process is a series of planning steps designed to ensure that the type, quantity, and 
quality of environmental data used in decision-making are appropriate for the intended 
application.  DQOs were developed in accordance with U.S. Environmental Protection Agency 
(EPA) guidance for the DQO process (EPA 2000b).  The DQOs included the collection and 
analysis of soil-gas samples from extraction wells and gas monitoring probes located within 
University of California, San Francisco property adjacent to the Industrial Landfill at Parcel E 
(herein referred to as the landfill) as well as influent and effluent samples from the treatment 
system.  The DQOs were developed to determine the concentrations of volatile organic 
compounds (VOC) in landfill gas and to determine the efficiency of the treatment system.  
Details of the DQOs and sampling design are presented in the work plan for the time-critical 
removal action (Innovative Technical Solutions, Inc. 2002).  Measurement quality objectives for 
analytical data are presented in the Parcel E field sampling plan and quality assurance project 
plan (FSP/QAPP) for the nonstandard data gaps investigation (Tetra Tech 2002a). 

This QCSR summarizes the comprehensive results of the chemical quality control (QC) data 
gathered during the landfill gas removal action.  Results were used to evaluate the chemical 
composition of landfill gas and to evaluate the effectiveness of the treatment system.  
Additionally, this appendix provides a general overview of analytical data quality for this 
sampling event. 

This appendix consists of six sections.  Section 1.0 describes the document scope and 
organization.  Section 2.0 discusses the data validation methodology.  Section 3.0 summarizes 
the results of the cursory and full data validation and discusses the general QC issues.  
Section 4.0 discusses the parameters of precision, accuracy, representativeness, completeness, 
and comparability (PARCC), which are used to evaluate acceptability of the data during the data 
validation process.  Section 5.0 presents a conclusion of findings regarding data acceptability for 
the landfill gas removal action sampling event.  Section 6.0 lists the references used to prepare 
this QCSR.   

Tables used to prepare the QCSR are presented after Section 6.0.  Attachment H-1 contains the 
validation reports for each sampling delivery group (SDG) received from the laboratory. 
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2.0  DATA VALIDATION METHODOLOGY 

Data validation is the systematic process for reviewing and qualifying data against a set of 
criteria to ensure that the chemical data are adequate for the intended use.  The data validation 
process assesses acceptability of the data by evaluating the critical indicator parameters of 
PARCC.  The laboratory analytical data were validated according to the procedures outlined in 
the following documents: 

• “USEPA Contract Laboratory Program [CLP] National Functional Guidelines for 
Organic Data Review” (EPA 1999b) 

• “Comprehensive Long-Term Environmental Action Navy II Analytical Services 
Statement of Work” (Tetra Tech 1998) 

• “Data Validation Guidelines” (Tetra Tech 1997) 

Data validation occurred in the following two stages:  (1) a cursory review of analytical reports 
and quality assurance (QA) and QC information for 100 percent of the chemical data and (2) full 
review of analytical reports, QA/QC information, and associated raw data for 20 percent of the 
chemical data (Tetra Tech 2002a).  Of all the samples that were submitted for analysis, 13, or 
about 19 percent, were selected for full validation.   

QA/QC criteria were reviewed in accordance with EPA guidance (EPA 1999b), the FSP/QAPP 
(Tetra Tech 2002a), and the data validation guidelines (Tetra Tech 1998).  The cursory review 
for organic and inorganic methods consisted of evaluating the following requirements, as 
applicable:   

• Holding times 

• Initial and continuing calibrations  

• Field and laboratory blank results  

• Laboratory control sample (LCS) spike results  

• Matrix spike (MS) and matrix spike duplicate (MSD) results  

• Field and laboratory matrix duplicate results 

• Surrogate recoveries 

• Internal standard performance 

In addition to QA/QC criteria described above, the following criteria were reviewed for full 
validation:  
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• Instrument performance check samples  

• Target analyte identification 

• Tentatively identified compound identification 

• Analyte quantitation 

• Detection and quantitation limit verification 

Section 3.0 presents the results of both the cursory and the full validation review.  

At each stage of the validation, qualifiers were assigned to the results in the electronic database 
in accordance with EPA guidelines (EPA 1999b), the FSP/QAPP (Tetra Tech 2002a), and the 
associated analytical methods.  Table H-1 defines data validation qualifiers and comment codes 
that are applied to the data set.  Table H-2 summarizes the data validation criteria.   

The overall objective of data validation is to ensure that the quality of the chemical data set is 
adequate for the intended use, as defined by the FSP/QAPP (Tetra Tech 2002a) and in 
accordance with the PARCC parameters for QAPPs (EPA 1998a, 1998b).  PARCC parameters 
were assessed by completing the following tasks: 

• Reviewing precision and accuracy of laboratory QC data 

• Reviewing precision and accuracy of field QC data 

• Reviewing the overall analytical process, including holding time, calibration, 
analytical or matrix performance, and analyte identification and quantitation 

• Assigning qualifiers to affected data when QA/QC criteria were not achieved 

• Reviewing and summarizing implications of the frequency and severity of qualifiers 
in the validated data 

From October 4, 2002, to May 27, 2003, the Navy collected 57 gas samples as well as 4 field 
duplicates and 7 field blanks.  All 68 samples were submitted to the laboratory and analyzed for 
VOCs, 23 samples were analyzed for carbon dioxide, carbon monoxide, methane, nitrogen, and 
oxygen, and 16 samples were analyzed for total nonmethane organic carbon (TNMOC).  

The chemical analytical program for the landfill gas investigation included the following 
analyses and methods: 
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• VOCs by EPA Method TO-14A (EPA 1999a)/TO-15 (EPA 1999c) 

• TNMOC by EPA Method 25C (EPA 2000a) 

• Carbon dioxide, carbon monoxide, methane, nitrogen, and oxygen by EPA 
Method 3C (EPA 1996) 

For the analysis of VOCs, elements from both methods TO-14A and TO-15 were used in the 
instrument system configuration.   

Table H-3 lists sample container, holding time, and preservative requirements.  Samples 
collected for the landfill gas removal action were submitted to Atmospheric Analysis & 
Consulting, Inc. (AAC) laboratory located in Ventura, California.  AAC analyzed samples in 
batches, or SDGs, that contained between 2 and 11 samples each.  SDGs are generally limited to 
20 samples or less.  AAC submitted the analytical results to the Navy based on SDGs.  The 
laboratory followed analytical methods specified in the FSP/QAPP (Tetra Tech 2002a) and the 
analytical statement of work (SOW) for the nonstandard data gaps investigation (Tetra Tech 
2002b).  The laboratory provided EPA CLP-like deliverable packages for all the data for this 
project. 

Laboratory Data Consultants (LDC) in Carlsbad, California, validated analytical data in 
accordance with EPA guidance (EPA 1999b) and the SOW (Tetra Tech 1998), and data 
validation guidelines (Tetra Tech 1997).  LDC validated the data using the following information 
provided by the laboratory:   

• Raw data 

• Instrument calibration information 

• Instrument printouts for samples and standards 

• Instrument run logs 

• Bench sheets 

• Standards preparation information 

• QC sample results 

Cursory and full validation findings are detailed in Section 3.0.  

3.0  DATA REVIEW 

Data validity is discussed according to analytical methodology.  The discussion is intended to 
provide a general summary; specific details may be found in the data validation narratives 
(Attachment H-1).  Sections 3.1, 3.2, and 3.3 discuss the cursory and full review components and 
the results of each specific assessment. 
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3.1 VOLATILE ORGANIC COMPOUNDS 

Analyses for VOCs were performed on 68 air samples, and the 30-day holding time requirements 
were met for EPA Method TO-14A (Table H-3). 

Initial calibrations were performed, as required, and met QC criteria.  Continuing calibrations 
were performed, as required, and met QC criteria. 

LCSs were performed at appropriate frequencies for all samples, and all percent recoveries met 
QC criteria. 

The frequency of analysis of MS and MSD samples met the criterion of 5 percent of the samples, 
as specified in the FSP/QAPP (Tetra Tech 2002a).  Surrogates were added to every sample.  Of 
the 4,225 sample results, 608 (14 percent) were qualified as estimated or estimated nondetected 
(J3/UJ3) because surrogate recovery did not meet QC limits.  Of the 68 samples analyzed, 
22 were affected by surrogate recovery that did not meet QC limits.   

The frequency of analysis of matrix duplicate (MD) samples met the criterion of 5 percent of the 
samples, as specified in the FSP/QAPP (Tetra Tech 2002a).  No sample results were qualified 
based on MD relative percent differences (RPD). 

Method blanks were analyzed with each analytical batch, as required.  No sample results were 
qualified based on contamination of method blanks.  A total of 82 results in 31 samples were 
qualified because of contamination of associated field blank results.  VOCs were detected in 
several field blanks at low concentrations.  Results in field samples that were within a factor of 
five when compared with the field blank results were qualified as nondetected (U2). 

VOCs 2-butanone, acetone, and methylene chloride are considered common laboratory 
contaminants and are qualified as nondetected (U4) when identified in field samples at up to 
5 times the contract-required quantitation limit (CRQL).  The results for 2-butanone in 
3 samples, the results for acetone in 7 samples, and the results for methylene chloride in 
23 samples were qualified as nondetected (U4) based on this criterion. 

Internal standards were added to every sample to quantify results (in accordance with the 
method).  A total of 115 results was qualified as estimated or estimated nondetected (J0/U0), 
because internal standards did not meet QC limits.   

Analytes detected at concentrations greater than the method detection limit (MDL), but less than 
the CRQL, were qualified as estimated (J). 
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3.2  TOTAL NONMETHANE ORGANIC CARBON 

Analyses for TNMOC were performed on 16 air samples, and the 30-day holding time 
requirements were met for EPA Method 25C. 

Initial calibrations were performed, as required, and met QC criteria.  Continuing calibrations 
were performed, as required, and met QC criteria. 

LCSs were performed at appropriate frequencies for all samples, and all percent recoveries met 
QC criteria. 

The frequency of analysis of MS and MSD samples met the criterion of 5 percent of the samples, 
as specified in the FSP/QAPP (Tetra Tech 2002a).  All MS recoveries met the established QC 
limits. 

The frequency of analysis of MD samples met the criterion of 5 percent of the samples, as 
specified in the FSP/QAPP (Tetra Tech 2002a).  No sample results were qualified based on MD 
RPD. 

Method blanks were analyzed with each analytical batch, as required.  No results were qualified 
because of contamination of method blanks.  Three field blanks were analyzed for TNMOC; no 
results were qualified because of contamination of field blanks. 

Internal standards and surrogate standards are not used for Method 25C. 

Analytes that were detected at concentrations greater than the MDL, but less than the CRQL, 
were qualified as estimated (J). 

3.3  CARBON DIOXIDE, CARBON MONOXIDE, METHANE, NITROGEN, AND OXYGEN 

Analyses for carbon dioxide, carbon monoxide, methane, nitrogen, and oxygen were performed 
on 23 air samples, and the 30-day holding time requirements were met for EPA Method 3C. 

Initial calibrations were performed, as required, and met QC criteria.  Continuing calibrations 
were performed, as required, and met QC criteria. 

LCSs were performed at appropriate frequencies for all samples, and all percent recoveries met 
QC criteria. 

The frequency of analysis of MS and MSD samples met the criterion of 5 percent of the samples, 
as specified in the FSP/QAPP (Tetra Tech 2002a).  All MS recoveries met the established QC 
limits. 
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The frequency of analysis of MD samples met the criterion of 5 percent of the samples, as 
specified in the FSP/QAPP (Tetra Tech 2002a).  No sample results were qualified based on MD 
RPD. 

Method blanks were analyzed with each analytical batch, as required.  No results were qualified 
because of contamination of method blanks.  Field blanks consisted of ambient air, which 
contained about 79 percent nitrogen and about 20 percent oxygen.  Nitrogen and oxygen results 
in the soil-gas samples were not qualified based on the nitrogen and oxygen content of the field 
blanks. 

Internal standards and surrogate standards are not used for Method 3C. 

Analytes that were detected at concentrations greater than the MDL but less than the CRQL were 
qualified as estimated (J). 

4.0  PRECISION, ACCURACY, REPRESENTATIVENESS, COMPLETENESS, AND 
COMPARABILITY EVALUATION SUMMARY 

Data were evaluated for acceptable quality and quantity; this evaluation was based on the 
PARCC critical indicator parameters.  PARCC parameters were reviewed for laboratory 
analytical results and are discussed in the following sections. 

4.1  PRECISION 

Precision is a measure of the variability associated with the entire sampling and analysis process.  
It is the comparison among independent measurements as the result of repeated application of the 
same process under similar conditions.  It is determined by analysis of field duplicate pairs, MSD 
pairs, and MD pairs.  Precision is expressed as the RPD of a pair of values (or results).  
Table H-2 lists the acceptance criteria for specified analytical methodologies.  Additional criteria 
and guidance were taken from EPA validation guidance documents (EPA 1999b) and the 
validation SOW (Tetra Tech 1998).  During the data validation process, MSD and MD results 
were evaluated for compliance with acceptance criteria for precision for each analytical 
methodology.  RPD evaluations are documented in individual data validation reports for each 
SDG (Attachment H-1). 

Four field duplicate samples, or 7 percent of samples, were collected for this sampling event.  
The FSP/QAPP stated that field duplicates would be collected at a frequency of 10 percent (Tetra 
Tech 2002a).  While the actual frequency was lower than planned, this has negligible impact on 
data quality. 

MSs were analyzed for each analysis.  Frequency criteria for MSD or MD pairs specified in the 
FSP/QAPP (Tetra Tech 2002a) are 5 percent of the samples or one pair per analytical batch.  
MSD and MD frequency for each method ranged from 12 to 19 percent.  Overall, 16 of the 
68 samples collected (or 23 percent) were used for MSs and/or MDs for at least one method.  Of 
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4,225 individual analytical results, none (0 percent) was affected by duplicate precision results 
that exceeded QC limits.  

4.2  ACCURACY 

Accuracy is the degree to which a measurement agrees with its true value and is expressed as 
percent recovery.  Table H-2 presents the acceptance criteria for specified analytical 
methodologies.  Additional criteria and guidance were taken from the EPA validation guidance 
documents (EPA 1999b) and the validation SOW (Tetra Tech 1998).  Accuracy is assessed by 
comparing recoveries of MSs, LCSs, surrogates, and internal standards with associated control 
limits.  Through the process of data validation, MS, LCS, surrogate recoveries, and internal 
standard recoveries were evaluated for compliance with acceptance criteria for accuracy for each 
applicable analytical methodology.  Evaluations of percent recovery are documented in the 
individual data validation reports for each SDG (Attachment H-1). 

The frequency of analysis of MS samples exceeded the requirement specified in the FSP/QAPP 
(Tetra Tech 2002a) of 5 percent of the samples, with an overall frequency of about 23 percent for 
all methods and matrices combined (16 of 68 total field samples were used for MS).  MS 
frequency for each individual method ranged from 12 to 19 percent.   

LCSs were analyzed as required (one LCS per analytical batch) for chemical parameters in each 
SDG. 

Surrogate spikes were used for organic analyses.  Surrogate compounds are added to each field 
and QC sample. 

Internal standards were used in the analyses for VOCs. 

Of 4,225 individual analytical records, 687, or 16 percent, were affected by accuracy problems 
related to surrogates or internal standards. 

4.3  REPRESENTATIVENESS 

Representativeness is a qualitative parameter defined by the degree to which data accurately and 
precisely represent a characteristic of a population, parameter variations at a sampling point, or a 
process or environmental condition.  Sample results were evaluated for representativeness by 
examining items related to sample collection, including chain-of-custody documentation, sample 
labeling, collection dates, and the condition of the samples upon receipt at the laboratory.  
Laboratory procedures were also examined, including anomalies reported by the laboratory, 
either on receipt of the samples at the laboratory or during analytical processes; adherence to 
recommended holding times of samples before analysis; calibration of laboratory instruments; 
adherence to analytical methods; quantitation limits used for samples; and completeness of data 
package documentation.  Any item that may have adversely affected the representativeness of the 
sample result is documented in the data validation narratives found in Attachment H-1. 
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All samples were analyzed within the holding times specified by the methods.  There are no 
method-specific temperature requirements for air samples.  Air samples were collected in 
Summa™ canisters, and shipped to the laboratory at ambient temperatures. 

Of 4,225 individual analytical records, none was affected by calibration problems. 

The quantitation limits achieved for all analytes were adequate to satisfy the DQOs. 

Laboratory method blank and calibration blank results were evaluated during the data validation 
process to assess whether laboratory conditions may have affected sample results.  Field blank 
samples were also evaluated to assess the potential for cross contamination in the field.  Blank 
contamination indicates the potential for false positive results at low concentrations and the 
potential for a high bias in detected results.  Of 4,225 analytical results, 115, or 2.7 percent, were 
affected by blank contamination.  Section 3.0 discusses analytical results for the laboratory 
method blanks and field blanks for each analysis. 

4.4  COMPLETENESS 

Completeness is defined as the percentage of measurements judged to be valid.  The validity of 
sample results is determined through the data validation process.  All rejected (R) sample results 
and missing analyses are considered to be incomplete.  Data qualified as estimated (J) or 
estimated nondetected (UJ) are considered to be valid and usable.  Completeness is calculated 
and reported for each method and analyte combination.  The number of valid results divided by 
the number of possible individual analyte results, expressed as a percentage, determines the 
completeness of the data set.  For the landfill gas removal action, 4,225 individual analytical 
results were generated, and none was rejected, resulting in 100 percent completeness for this 
sampling event. 

4.5  COMPARABILITY 

Comparability of the data is a qualitative parameter that expresses the confidence with which one 
data set may be compared with another.  Comparability of the data is achieved by using standard 
methods for sampling and analysis, reporting data in standard units, normalizing results to 
standard conditions, and using standardized reporting formats and data validation procedures. 

Elevated reporting limits were assessed during the data validation process to assess whether a 
justifiable reason existed for the raised limits.  Reporting limits were frequently raised because of 
high concentrations of target or interfering compounds.  In these cases, sample volumes were 
diluted and analyzed, or a smaller aliquot of the original sample was analyzed.  Elevated 
reporting limits for these samples were determined to be acceptable for evaluating the nature and 
extent of landfill gas contamination. 
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5.0  CONCLUSIONS 

Although some qualifiers were added to the data, a final review of the data set, with respect to 
EPA data quality characteristics discussed in Section 4.0, indicated that the data are of good 
overall quality.  Analytical results from the landfill gas removal action sampling event at HPS 
met project objectives for the quantity and quality of data required to support decisions based on 
this investigation. 

No data were rejected for this sampling event.  Data without qualifiers, data qualified as not 
detected (U), and data qualified as estimated with a (UJ) or (J) qualifier are usable for purposes 
in supporting project objectives.  All pertinent documentation and data are available upon 
request, including cursory and full validation reports and the database that contains sample 
results.  
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TABLE H-1:  DATA VALIDATION QUALIFIERS AND COMMENT CODES 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E 
Hunters Point Shipyard, San Francisco, California 

Qualifier Description 
U1 Compound is nondetected because of laboratory blank contamination 
U2 Compound is nondetected because of field blank contamination 
U4 Compound is nondetected because of common laboratory contamination 
J Result is greater than the detection limit but less than the reporting limit (just 

“J”; no subqualifier number exists) 
J1/UJ1/R3 Compound is estimated or rejected because of noncompliant instrument 

performance criteria 
J2/UJ2 Matrix duplicate 

J3/UJ3/R2 Accuracy – blank spike, surrogate spike, matrix spike 
J4/UJ4 Serial dilution 

J5/UJ5/R1 Holding time 
J7/UJ7/R7 Initial and continuing calibration 

J8 Exceeds calibration range 
J9/UJ9 Organics:  percent difference (%D) between columns 

Inorganics:  interference check samples 
J0/UJ0/R0 Internal standards 

G, D, M, L, H, and Z TPH identification qualifiers in accordance with the statement of work 
Y Benzo(b)fluoranthene quantitated as the total of benzo(b)- and 

benzo(k)fluoranthene 

Notes: 

D Diesel 
G Gasoline 
J Estimated result 
H In the heavier hydrocarbon end of the analyte’s range in the standard 
L In the lighter hydrocarbon end of the analyte’s range in the standard 
M Motor oil 
R Rejected result 
TPH Total petroleum hydrocarbons 
U Nondetected result 
Y Benzo(b)fluoranthene quantitated as the total of benzo(b)- and benzo(k)fluoranthene 
Z Pattern does not resemble TPH 

Sources: 

Tetra Tech EM Inc.  2001.  “Data Validation Guidelines.”  August. 
U.S. Environmental Protection Agency.  1995.  “Statement of Work for Inorganic Analyses Multi-Media Multi-Concentration.”  

Document Number OLM04.  
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TABLE H-2:  DATA VALIDATION CRITERIA 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California 

Analysis Description 
Holding Time Criteria 
VOCsa,b,c Air:  J5/UJ5 if HT exceeded by ≤ 30 days 

 R1 if HT exceeded by > 30 days 
Nonmethane Organic Carbonb,d Air:  J5/UJ5 if HT exceeded by ≤ 30 days  

 R1 if HT exceeded by > 30 days 
Carbon Dioxide, Carbon Monoxide, Methane, Nitrogen, 
and Oxygenb,e 

Air:  J5/UJ5 if HT exceeded by ≤ 30 days  
 R1 if HT exceeded by > 30 days 

Blank Contamination Criteria 
Calibration Blank The purpose is to evaluate analytical instruments for possible laboratory contamination. 
Method Blank The purpose is to evaluate preparation procedures for possible laboratory contamination. 
Field Blank The purpose is to evaluate contamination due to field conditions or ambient air intrusion. 
All Analysesa Positive results are reported only if the sample concentration exceeds the concentration in any 

associated blank by 10 times for analytes recognized as common laboratory contaminants or by 5 
times for other analytes. 

Laboratory Duplicate Sample Criteria 
All Methodsb Air   

Analytes > 5 × CRDL RPD ± 35%   

Analytes < 5 × CRDL RPD ± 2 × CRDL   

Surrogate Recovery Criteria 
VOCsa,c Air Recovery Limits   

1,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-d8 

70-130 
70-130 
70-130 

  

Nonmethane Organic Carbon Not required Not required  
Carbon Dioxide, Carbon Monoxide, Methane, Nitrogen, 
and Oxygen 

Not required Not required  
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Analysis Description 
Spike Recovery Criteria 
VOCsa,c Air Recovery/RPD Limits   

1,1-Dichloroethene 70-130/30   
Benzene 70-130/30   
Chlorobenzene 70-130/30   
Toluene 70-130/30   
Trichloroethene 70-130/30   

Nonmethane Organic Carbond LCS recovery limits:  70-130 
MS/MSD recovery and RPD limits:  70-130/30 

Carbon Dioxide, Carbon Monoxide, Methane, Nitrogen, 
and Oxygene 

LCS recovery limits:  70-130 
MS/MSD recovery and RPD limits:  70-130/30 

Calibration Criteria 
VOCsa Initial Calibration 

(1) RRFs ≥ 0.05 
(2) % RSD ≤ 30  
Continuing Calibration 
(1)   RRFs ≥ 0.05 
(2)   %D ≤ 25  

Nonmethane Organic Carbonb Initial Calibration 
%RSDs ≤ 20 or correlation coefficient (r) ≥ 0.995. 
Continuing Calibration 
%Ds ≤ 15  

Carbon Dioxide, Carbon Monoxide, Methane, Nitrogen, 
and Oxygenb 

Initial Calibration 
%RSDs ≤ 20 or correlation coefficient (r) ≥ 0.995. 
Continuing Calibration 
%Ds ≤ 15  
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Analysis Description 
Instrument Performance Criteria 
VOCsa Tuning with BFB, the following ion abundances should be obtained:  
 m/z = 50 8-40% of m/z = 95 
 m/z = 75 30-66% of m/z = 95 
 m/z = 95 base peak, 100% relative abundance 
 m/z = 96 5-9% of m/z = 95 
 m/z = 173 <2% of m/z = 174 
 m/z = 174 50-120% of m/z = 95 
 m/z = 175 4-9% of m/z = 174 
 m/z = 176 93-101% of m/z = 174 
 m/z = 177 5-9% of m/z = 176 
Internal Standards Criteria 
VOCsa (1)  All sample internal standard area counts must be within - 50 to + 100 percent of the area counts 

in the associated calibration standard. 
(2)  All sample internal standard retention times must not vary more than + or - 30 seconds from the 

retention time of the associated calibration standard. 

Notes: 

%D Percent difference 
%RSD Percent relative standard deviation 
BFB Bromofluorobenzene 
CRDL Contract-required detection limit 
EPA U.S. Environmental Protection Agency 
HT Holding time 

J Estimated result 
LCS Laboratory control sample 
MS Matrix spike  
MSD Matrix spike duplicate 
m/z mass-to-charge ratio  
RPD Relative percent difference 

RRF Relative response factor 
RT Retention time 
VOC Volatile organic compound 
U Nondetected result

Sources: 
a EPA.  1999b.  “Contract Laboratory Program National Functional Guidelines for Organic Data Review.”  EPA-540/R-99-008.  February. 
b Tetra Tech EM Inc. (Tetra Tech).  1997.  “Data Validation Guidelines.”  August.  
c EPA.  1999a.  “Compendium Method TO-14A, Determination of Volatile Organic Compounds (VOCs) in Ambient Air Using Specially Prepared Canisters With Subsequent Analysis by Gas Chromatography.”  January. 
d EPA.  2000a.  “Method 25C – Determination of Nonmethane Organic Compounds (NMOC) in Landfill Gases.”  Federal Register.  February Criteria from EPA Method 25C, February 2000 
e EPA.  1996.  “Method 3C – Determination of Carbon Dioxide, Methane, Nitrogen, and Oxygen from Stationary Sources.”  Federal Register.  June. 
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TABLE H-3:  SAMPLE CONTAINER, HOLDING TIME, AND PRESERVATIVE REQUIREMENTS 
Draft Landfill Gas Time-Critical Removal Action Closeout Report, Parcel E, Hunters Point Shipyard, San Francisco, California 

Analysis Method Matrix Sample Container Preservative Holding Time 

Air Samples      
Organic Compounds in Ambient Air EPA TO-14A Air Summa™ canister  None 30 days 
Nonmethane Organic Carbon EPA 25C Air Summa™ canister None 30 days 
Landfill Gases EPA 3C Air Summa™ canister None 30 days 

Note: 

EPA  U.S. Environmental Protection Agency 

Sources: 

EPA.  1996.  “Method 3C – Determination of Carbon Dioxide, Methane, Nitrogen, and Oxygen from Stationary Sources.”  Federal Register.  June. 
EPA.  1999a.  “Compendium Method TO-14A, Determination of Volatile Organic Compounds (VOCs) in Ambient Air Using Specially Prepared Canisters With Subsequent Analysis by Gas 

Chromatography.”  January. 
EPA.  2000a.  “Method 25C – Determination of Nonmethane Organic Compounds (NMOC) in Landfill Gases.”  Federal Register.  February. 
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 DATA VALIDATION REPORT 
 
 
Site:     Hunters Point Shipyard, HPS, DO 003 Data Gaps Investigation 
 
Contract Task Order (CTO) No.:  G9016-0030306020708 
 
Laboratory:    Atmospheric Analysis & Consulting, Inc. 
 
Data Reviewer:    Richard Amano, Stacey Mavrakos, and Pei Geng. 
 
Firm/Proj. No:    Laboratory Data Consultants, Inc./9370A 
 
Review Date:    November 13, 2002 
 
Sample Delivery Group (SDG) No.: HAN18 
   
Sample Nos.: EX1001 

EX1001DL1 
EX1001DL2 
EX3001 
EX3001DL1 

EX3001DL2 
EX5001 
EX5001DL1 
EX5001DL2 
EX7001 

EX7001DL1 
EX7001DL2 
EX9001 
EX9001DL1 
EX9001DL2 

EX10001* 
EX10001DL1* 
EX10001DL2* 
EX1E001 
EX1I001 

EX1I001DL1 
EX1I001DL2 
EX1E001MS 
EX1E001MSD 
EX1I001DL2DUP 

 
   * Full Validation Sample    
 
Matrix:   Air 
 
Collection Date(s): October 4, 2002 
 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999).  In addition, the Tetra 
Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses," "Data Validation Guidelines for 
Non-CLP Organic Analyses" (March 1997), and the document entitled “PRC Comprehensive Long-term Environmental 
Action Navy II Analytical Services Statement of Work” (September 1998) were used along with other specified criteria 
in EPA methods.  Data validation requirements are presented below. 
 
I certify that all data validation criteria outlined in the above referenced documents were assessed, and any 
qualifications made to the data were in accordance with those documents. 
 
 
                                                                
Certified by Richard Amano 
Principal Chemist 
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DATA VALIDATION REQUIREMENTS 
 
 
Full validation includes all parameters listed below.  Cursory validation parameters are indicated by an 
asterisk (*). 
 
 
 
CLP Organic Parameters    CLP Inorganic Parameters  
        
* Holding times     * Holding times 
 GC/MS instrument performance check  * Initial and continuing calibrations 
* Initial and continuing calibrations  * Blanks 
* Blanks      * Matrix spike 
* Surrogate recovery    * Laboratory control sample or blank  
* Matrix spike/matrix spike duplicate   spike 
* Laboratory control sample or blank spike  * Field duplicates 
* Field duplicates     * Matrix duplicates 
* Internal standard performance    ICP interference check sample 
 Target compound identification    GFAA quality control 
 Tentatively identified compounds  * ICP serial dilution 
 Compound quantitation     Sample result verification 
 Reported detection limits    Analyte quantitation 
 System performance     Reported detection limits 
* Overall assessment of data for the SDG  * Overall assessment of data for the SDG 
 
 
 
    Non-CLP Organic and Inorganic Parameters 
 
    * Method compliance 
    * Holding times 
    * Initial and continuing calibrations 
    * Blanks 
    * Matrix spike/matrix spike duplicate 
    * Laboratory control sample or blank spike 
    * Field duplicates 
    * Matrix duplicates 
    * Surrogate recovery 
     Analyte quantitation 
     Reported detection limits 
    * Overall assessment of data for the SDG 
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DATA VALIDATION QUALIFIERS AND CODES 

 
 
 
Data Validation Qualifiers 
 
UJ Estimated nondetected result 
 
J Estimated detected result 
 
R Rejected result 
 
NJ Tentatively Identified Compound (TIC) 
 
 
 
Data Validation Qualifier Codes 
 
J1/UJ1/R3 System performance 
 
J2/UJ2  Matrix Duplicate precision exceedance 
 
J3/UJ3/R2 Accuracy exceedance in matrix spike, laboratory control sample (LCS), surrogate recovery  
 
J4/UJ4  Serial dilution  
 
J5/UJ5/R1 Holding time exceedance 
 
J7/UJ7/R7 Initial and continuing Calibration exceedance 
 
J8  Compound detected above calibration range 
 
J9  Inorganics-ICP interference check sample / Organics - %D between columns 
 
J0/UJ0/R0 Internal standard exceedance 
 
U1  Method blank contamination 
 
U2  Field blank contamination 
 
U4  Common laboratory contamination 
 
G, D, M, L, H, Z TPH qualifiers 
 
Y  Benzo(b)fluoranthene quantitated as the total of benzo(b) and benzo(k)fluoranthene 
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DATA ASSESSMENT 
 

VOLATILE ORGANIC ANALYSIS (EPA Method TO-15) 
 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. The surrogate percent recoveries (%R) were within the QC limits with the exceptions listed below. 
 
B. Due to surrogate recovery problems, the following detected results are qualified as estimated (J3). 
 
  • All volatile compounds in 

samples 
EX1001 
EX3001 

EX5001 
EX7001 

EX1001DL1 EX5001DL1 EX1I001 

 
 The surrogates outside of QC limits are listed below. 
 
 Sample ID Surrogate % R QC Limits 
 EX1001 Bromofluorobenzene 320 60-130% 
 EX3001 Bromofluorobenzene 180 60-130% 
 EX5001 Bromofluorobenzene 290 60-130% 
 EX7001 Bromofluorobenzene 310 60-130% 
 EX1001DL1 Bromofluorobenzene 140 60-130% 
 EX5001DL1 Bromofluorobenzene 140 60-130% 
 EX1I001 Bromofluorobenzene 140 60-130% 
 
 High percent recoveries indicate that detected results may be biased high. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample EX1E001. The percent recoveries (%R) and 

relative percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on sample EX1E001. The relative percent differences (RPD) were 

within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
 
V. Blank Contamination 
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A. No common laboratory contaminants were found in the samples. No volatile contaminants were 

found in the method blanks. No field blanks were identified in this SDG. 
 
 
VI. Calibrations 
 
A. Initial calibration was performed using required standard concentrations. Percent relative standard 

deviations (%RSD) were less than or equal to 25.0% for all volatile compounds for all volatile 
compounds. 

 
B. Continuing calibration was performed at the required frequencies as stated in the method. All of the 

continuing calibration percent differences (%D) between the initial calibration RRF and the 
continuing calibration RRF were less than or equal to 25.0% . 

 
 
VII. Internal Standards 
 
A. All internal standard area counts were within -50% to +100% of the associated calibration standard 

and retention times were ±30 seconds of the associated calibration standard retention time with the 
exceptions listed below. 

 
B. Due to severe internal standard problems, the following detected results are qualified as estimated 

and the nondetected results are rejected (J0/R0). 
 
  • Propylene, Dichlorodifluoromethane, Chloromethane, 1,2-Dichloro-1,1,2,2-

tetrafluoroethane, Vinyl chloride, 1,3-Butadiene, Chloroethane, Ethanol, 
Trichlorofluoromethane, Acetone, Isopropyl alcohol, 1,1-Dichloroethylene, Methylene 
chloride, Carbon disulfide, 1,1,2-Trichloro-1,2,2-Trifluoroethane, trans-1,2-
Dichloroethylene, 1,1-Dichloroethane, Methyl-tert-butyl ether, Vinyl acetate, 2-
Butanone, cis-1,2-Dichloroethene, Hexane, Chloroform, Tetrahydrofuran, 1,2-
Dichloroethane, and 1,1,1-Trichloroethane in sample 

 
 
 
 
 
 
EX3001 

 
 The internal standard area counts in the samples listed above were less than one quarter of the 

reference standard and are listed below. 
 
 Sample Internal Standard  Area QC Limits 
 EX3001 Bromochloromethane 118111 332496.5-1329986 
 
 Internal standard area counts of less than 25% of the standard area count may indicate a severe loss 

in instrument sensitivity. 
 
C. Due to internal standard problems, the following detected and nondetected results are qualified as 

estimated (J0/UJ0). 
 
 • Propylene, Dichlorodifluoromethane, Chloromethane, 1,2-Dichloro-1,1,2,2-

tetrafluoroethane, Vinyl chloride, 1,3-Butadiene, Chloroethane, Ethanol, 
Trichlorofluoromethane, Acetone, Isopropyl alcohol, 1,1-Dichloroethylene, Methylene 
chloride, Carbon disulfide, 1,1,2-Trichloro-1,2,2-Trifluoroethane, trans-1,2-Dichloroethylene, 
1,1-Dichloroethane, Methyl-tert-butyl ether, Vinyl acetate, 2-Butanone, cis-1,2-
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Dichloroethene, Hexane, Chloroform, Tetrahydrofuran, 1,2-Dichloroethane, and 1,1,1-
Trichloroethane in sample 

 
EX7001 

 
 The internal standard area counts in the samples listed above were less than one half of the reference 

standard and are listed below. 
 
 Sample Internal Standard  Area QC Limits 
 EX7001 Bromochloromethane 203772 332496.5-1329986 
 
 Internal standard area counts of less than 50% of the standard area count may indicate a loss of 

instrument sensitivity.  
 
D. Due to internal standard problems, the following detected and nondetected results are qualified as 

estimated (J0/UJ0). 
 
  • Propylene, Dichlorodifluoromethane, Chloromethane, 1,2-Dichloro-1,1,2,2-

tetrafluoroethane, Vinyl chloride, 1,3-Butadiene, Chloroethane, Ethanol, 
Trichlorofluoromethane, Acetone, Isopropyl alcohol, 1,1-Dichloroethylene, 
Methylene chloride, Carbon disulfide, 1,1,2-Trichloro-1,2,2-Trifluoroethane, trans-
1,2-Dichloroethylene, 1,1-Dichloroethane, Methyl-tert-butyl ether, Vinyl acetate, 2-
Butanone, cis-1,2-Dichloroethene, Hexane, Chloroform, Tetrahydrofuran, 1,2-
Dichloroethane, and 1,1,1-Trichloroethane in sample 

 
 
 
EX3001 
EX7001 
EX9001 
EX10001* 

 
 The internal standard retention times (RT) in the samples listed above were outside the RT window 

of the reference standard and are listed below. 
 
 Sample Internal Standard  RT RT Window 
 EX3001 Bromochloromethane 15.6 14.1-15.1 
 EX7001 Bromochloromethane 15.5 14.1-15.1 
 EX9001 Bromochloromethane 15.2 14.1-15.1 
 EX10001* Bromochloromethane 15.3 14.1-15.1 
 
 Internal standard RTs outside of the standard RT window may indicate a loss of instrument 

sensitivity. 
 
 
VIII. Field Duplicate 
 
A. No field duplicate samples were identified in this SDG. 
 
 
IX. Other Qualifications 
 
A. The following results are qualified as estimated (J). 
 • All VOA detected results reported below the RL. 
 
 Detected results reported below the RL are considered to be qualitatively acceptable, but 

quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection. 
 
B. The following detected results are qualified as estimated (J8). 
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 • 2-Butanone, Hexane, and Tetrahydrofuran in sample EX1001 
   
 • 2-Butanone and Tetrahydrofuran in samples EX1001DL1 

EX3001DL1 
EX5001DL1 

EX7001DL1 
EX9001DL1 
EX10001* 

EX10001DL1* 
EX1I001 

   
 • Propylene, Acetone, 2-Butanone, and Tetrahydrofuran in sample EX3001 
   
 • Tetrahydrofuran in sample EX3001DL2 
   
 • Propylene, Acetone, 2-Butanone, Hexane, Tetrahydrofuran, Cyclohexane, and Heptane 

in sample 
 
EX5001 

   
 • Chloroethane, Acetone, Carbon disulfide, 2-Butanone, Hexane, and Tetrahydrofuran in 

sample 
 
EX7001 

   
 • Propylene, 2-Butanone, and Tetrahydrofuran in sample EX9001 
   
 • Tetrahydrofuran in sample EX1I001DL1 
 
 The above listed sample results exceeded the calibration range. 
 
 
Full Validation Criteria for Samples EX10001*, EX10001DL1*, and EX1001DL2* 
 
X. GC/MS Instrument Performance Checks 
 
A. The ion abundance criteria were met for the bromofluorobenzene (BFB) GC/MS instrument 

performance check.  The samples were analyzed within 24 hours of the associated instrument 
performance check. with the exceptions listed below. 

 
 
XI. Target Compound List (TCL) Identification 
 
A. The relative retention times, mass spectra, and peak identifications of the samples were evaluated. 

Target compound identification was considered to be correct. 
 
 
 
 
 
 
XII. Compound Quantitation and Reported Detection Limits 
 
A. Sample results were recalculated with the proper dilution factors, weights, volumes, and percent 

moisture used to calculate the sample results.  The samples were found to be correctly quantitated. 
The reported detection limits were consistent with Tetra Tech EMI's required report limits and 
reflect any dilutions, weights, volumes, and percent moisture. 
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XIII. Tentatively Identified Compounds (TICs) 
 
A. The TIC library searches were not performed for this SDG. 
 
 
XIV. System Performance 
 
A. The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous 

peaks, loss of resolution, and peak tailing.  No system degradation was noted. 
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OVERALL ASSESSMENT OF DATA 
 
I. Method Compliance and Additional Comments 
 
A. All analyses were conducted within all specifications of the requested methods. 
 

 
II. Usability 
 

Volatile Organic Analysis 
 

A. Due to severe problems in the internal standard in the volatile analysis, selected sample results 
were rejected.  The findings were as follows: 

  
• Due to internal standard area problems, Propylene, Dichlorodifluoromethane, Chloromethane, 

1,2-Dichloro-1,1,2,2-tetrafluoroethane, Vinyl chloride, 1,3-Butadiene, Chloroethane, Ethanol, 
Trichlorofluoromethane, Acetone, Isopropyl alcohol, 1,1-Dichloroethylene, Methylene chloride, 
Carbon disulfide, 1,1,2-Trichloro-1,2,2-Trifluoroethane, trans-1,2-Dichloroethylene, 1,1-
Dichloroethane, Methyl-tert-butyl ether, Vinyl acetate, 2-Butanone, cis-1,2-Dichloroethene, 
Hexane, Chloroform, Tetrahydrofuran, 1,2-Dichloroethane, and 1,1,1-Trichloroethane 
nondetected results were rejected in sample EX3001. 

 
B. Due to surrogate, internal standard, compound quantitation, and instrument performance check 

problems in the volatile analysis, several samples were qualified as estimated. The findings were 
as follows: 

 
• Due to surrogate recovery problems, all volatile detected results were qualified as estimated in 

seven samples. 
 
• Due to internal standard area count and RT problems, Propylene, Dichlorodifluoromethane, 

Chloromethane, 1,2-Dichloro-1,1,2,2-tetrafluoroethane, Vinyl chloride, 1,3-Butadiene, 
Chloroethane, Ethanol, Trichlorofluoromethane, Acetone, Isopropyl alcohol, 1,1-
Dichloroethylene, Methylene chloride, Carbon disulfide, 1,1,2-Trichloro-1,2,2-Trifluoroethane, 
trans-1,2-Dichloroethylene, 1,1-Dichloroethane, Methyl-tert-butyl ether, Vinyl acetate, 2-
Butanone, cis-1,2-Dichloroethene, Hexane, Chloroform, Tetrahydrofuran, 1,2-Dichloroethane, 
and 1,1,1-Trichloroethane detected results were qualified as estimated in one sample and 
Propylene, Dichlorodifluoromethane, Chloromethane, 1,2-Dichloro-1,1,2,2-tetrafluoroethane, 
Vinyl chloride, 1,3-Butadiene, Chloroethane, Ethanol, Trichlorofluoromethane, Acetone, 
Isopropyl alcohol, 1,1-Dichloroethylene, Methylene chloride, Carbon disulfide, 1,1,2-Trichloro-
1,2,2-Trifluoroethane, trans-1,2-Dichloroethylene, 1,1-Dichloroethane, Methyl-tert-butyl ether, 
Vinyl acetate, 2-Butanone, cis-1,2-Dichloroethene, Hexane, Chloroform, Tetrahydrofuran, 1,2-
Dichloroethane, and 1,1,1-Trichloroethane results were qualified as estimated in four samples. 

 
• All detected results reported below the RL were qualified as estimated. 
 
• Due to compound quantitation problems, 2-Butanone detected results were qualified as 

estimated in thirteen samples, Hexane, Propylene, and Acetone detected results were 
qualified as estimated in three samples, Tetrahydrofuran detected results were qualified 
as estimated in fifteen samples, and Cyclohexane, Heptane, Chloroethane, and Carbon 
disulfide detected results were qualified as estimated in one sample. 
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C. Samples EX1001, EX3001, EX5001, EX7001, EX9001, EX10001*, and EX1I001 were diluted due 
to sample results exceeding the calibration range. For sample EX1001, all volatile results except 2-
Butanone, Hexane, and Tetrahydrofuran should be considered the most usable. The Hexane results for 
sample EX1001DL1 should be considered the most usable. The 2-Butanone and Tetrahydrofuran 
results for sample EX1001DL2 should be considered the most usable. For sample EX3001, all 
volatile results should not be considered usable. The 2-Butanone and Tetrahydrofuran results for 
sample EX3001DL2 should be considered the most usable. All volatile results except 2-Butanone and 
Tetrahydrofuran for sample EX3001DL1 should be considered the most usable. For sample EX5001, 
all volatile results except Propylene, Acetone, 2-Butanone, Hexane, Tetrahydrofuran, Cyclohexane, and 
Heptane should be considered the most usable. The Propylene, Acetone, Hexane, Cyclohexane, and 
Heptane results for sample EX5001DL1 should be considered the most usable. The 2-Butanone and 
Tetrahydrofuran results for sample EX5001DL2 should be considered the most usable. For sample 
EX7001, all volatile results except Chloroethane, Acetone, Carbon disulfide, 2-Butanone, Hexane, and 
Tetrahydrofuran should be considered the most usable. The Chloroethane, Acetone, Carbon disulfide, 
and Hexane results for sample EX7001DL1 should be considered the most usable. The 2-Butanone 
and Tetrahydrofuran results for sample EX7001DL2 should be considered the most usable. For 
sample EX9001, all volatile results except Propylene, 2-Butanone, and Tetrahydrofuran should be 
considered the most usable. The Propylene results for sample EX9001DL1 should be considered the 
most usable. The 2-Butanone and Tetrahydrofuran results for sample EX9001DL2 should be 
considered the most usable. For sample EX10001*, all volatile results except 2-Butanone and 
Tetrahydrofuran should be considered the most usable. All volatile results for sample EX10001DL1* 
should not be considered usable. The 2-Butanone and Tetrahydrofuran results for sample 
EX10001DL2* should be considered the most usable. For sample EX1I001, all volatile results except 
2-Butanone and Tetrahydrofuran should be considered the most usable. The 2-Butanone results for 
sample EX1I001DL1 should be considered the most usable. The Tetrahydrofuran results for sample 
EX1I001DL2 should be considered the most usable. 

 
 
III. The quality control criteria reviewed, other than those discussed above, were met and are 

considered acceptable. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Sample results that were found to be rejected (R) are unusable for all purposes.  
Based upon the full data validation, all other results are considered valid and usable for all 
purposes. 
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 DATA VALIDATION REPORT 
 
 
Site:     Hunters Point Shipyard, HPS, DO 003 Data Gaps Investigation 
 
Contract Task Order (CTO) No.:  G9016-0030306020708 
 
Laboratory:    Atmospheric Analysis & Consulting, Inc. 
 
Data Reviewer:    Richard Amano, Stacey Mavrakos, and Pei Geng. 
 
Firm/Proj. No:    Laboratory Data Consultants, Inc./9370C 
 
Review Date:    November 14, 2002 
 
Sample Delivery Group (SDG) No.: HAN20 
   
Sample Nos.: EX2I001 EX2I001DL EX2E001 EX2E001MS EX2E001MSD EX2E001DUP 
 
   * Full Validation Sample    
 
Matrix:   Air 
 
Collection Date(s): October 9, 2002 
 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999).  In addition, the Tetra 
Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses," "Data Validation Guidelines for 
Non-CLP Organic Analyses" (March 1997), and the document entitled “PRC Comprehensive Long-term Environmental 
Action Navy II Analytical Services Statement of Work” (September 1998) were used along with other specified criteria 
in EPA methods.  Data validation requirements are presented below. 
 
I certify that all data validation criteria outlined in the above referenced documents were assessed, and any 
qualifications made to the data were in accordance with those documents. 
 
 
                                                                
Certified by Richard Amano 
Principal Chemist 
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DATA VALIDATION REQUIREMENTS 
 
 
Full validation includes all parameters listed below.  Cursory validation parameters are indicated by an 
asterisk (*). 
 
 
 
CLP Organic Parameters    CLP Inorganic Parameters  
        
* Holding times     * Holding times 
 GC/MS instrument performance check  * Initial and continuing calibrations 
* Initial and continuing calibrations  * Blanks 
* Blanks      * Matrix spike 
* Surrogate recovery    * Laboratory control sample or blank  
* Matrix spike/matrix spike duplicate   spike 
* Laboratory control sample or blank spike  * Field duplicates 
* Field duplicates     * Matrix duplicates 
* Internal standard performance    ICP interference check sample 
 Target compound identification    GFAA quality control 
 Tentatively identified compounds  * ICP serial dilution 
 Compound quantitation     Sample result verification 
 Reported detection limits    Analyte quantitation 
 System performance     Reported detection limits 
* Overall assessment of data for the SDG  * Overall assessment of data for the SDG 
 
 
 
    Non-CLP Organic and Inorganic Parameters 
 
    * Method compliance 
    * Holding times 
    * Initial and continuing calibrations 
    * Blanks 
    * Matrix spike/matrix spike duplicate 
    * Laboratory control sample or blank spike 
    * Field duplicates 
    * Matrix duplicates 
    * Surrogate recovery 
     Analyte quantitation 
     Reported detection limits 
    * Overall assessment of data for the SDG 
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DATA VALIDATION QUALIFIERS AND CODES 

 
 
 
Data Validation Qualifiers 
 
UJ Estimated nondetected result 
 
J Estimated detected result 
 
R Rejected result 
 
NJ Tentatively Identified Compound (TIC) 
 
 
 
Data Validation Qualifier Codes 
 
J1/UJ1/R3 System performance 
 
J2/UJ2  Matrix Duplicate precision exceedance 
 
J3/UJ3/R2 Accuracy exceedance in matrix spike, laboratory control sample (LCS), surrogate recovery  
 
J4/UJ4  Serial dilution  
 
J5/UJ5/R1 Holding time exceedance 
 
J7/UJ7/R7 Initial and continuing Calibration exceedance 
 
J8  Compound detected above calibration range 
 
J9  Inorganics-ICP interference check sample / Organics - %D between columns 
 
J0/UJ0/R0 Internal standard exceedance 
 
U1  Method blank contamination 
 
U2  Field blank contamination 
 
U4  Common laboratory contamination 
 
G, D, M, L, H, Z TPH qualifiers 
 
Y  Benzo(b)fluoranthene quantitated as the total of benzo(b) and benzo(k)fluoranthene 
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DATA ASSESSMENT 
 

VOLATILE ORGANIC ANALYSIS (EPA Method TO-15) 
 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. The surrogate percent recoveries (%R) were within the QC limits. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample EX2E001. The percent recoveries (%R) and 

relative percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on sample EX2E001. The relative percent differences (RPD) were 

within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
V. Blank Contamination 
 
A. No common laboratory contaminants were found in the samples. No volatile contaminants were 

found in the method blanks. No field blanks were identified in this SDG. 
 
 
VI. Calibrations 
 
A. Initial calibration was performed using required standard concentrations. Percent relative standard 

deviations (%RSD) were less than or equal to 25.0% for all volatile compounds for all volatile 
compounds. 

 
B. Continuing calibration was performed at the required frequencies as stated in the method. All of the 

continuing calibration percent differences (%D) between the initial calibration RRF and the 
continuing calibration RRF were less than or equal to 25.0% . 

 
 
 
 
VII. Internal Standards 
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A. All internal standard area counts were within -50% to +100% of the associated calibration standard 

and retention times were ±30 seconds of the associated calibration standard retention time. 
 
 
VIII. Field Duplicate 
 
A. No field duplicate samples were identified in this SDG. 
 
 
IX. Other Qualifications 
 
A. The following results are qualified as estimated (J). 
 
 • All VOA detected results reported below the RL. 
 
 Detected results reported below the RL are considered to be qualitatively acceptable, but 

quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection. 
 
B. The following detected results are qualified as estimated (J8). 
 
 • Tetrahydrofuran in sample EX2I001 
 
 The above listed sample results exceeded the calibration range. 
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OVERALL ASSESSMENT OF DATA 
 
I. Method Compliance and Additional Comments 
 
A. All analyses were conducted within all specifications of the requested methods. 
 

 
II. Usability 
 

Volatile Organic Analysis 
 

A. No results for volatile analysis were rejected in this SDG. 
  
B. Due to compound quantitation problems in the volatile analysis, several samples were qualified as 

estimated. The findings were as follows: 
 

• All detected results reported below the RL were qualified as estimated. 
 
• Due to compound quantitation problems, Tetrahydrofuran detected results were qualified 

as estimated in one sample. 
 
C. Sample EX2I001 was diluted due to sample results exceeding the calibration range. For sample 

EX2I001, all volatile results except Tetrahydrofuran should be considered the most usable. The 
Tetrahydrofuran results for sample EX2I001DL should be considered the most usable. 

 
 
III. The quality control criteria reviewed, other than those discussed above, were met and are 

considered acceptable. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the full data validation, all other results are considered valid and 
usable for all purposes. 
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 DATA VALIDATION REPORT 
 
 
Site:     Hunters Point Shipyard, HPS, DO 003 Data Gaps Investigation 
 
Contract Task Order (CTO) No.:  G9016.003.03.06.02.07.08 
 
Laboratory:    Atmospheric Analysis & Consulting, Inc. 
 
Data Reviewer:    Richard Amano, Stacey Mavrakos, and Pei Geng. 
 
Firm/Proj. No:    Laboratory Data Consultants, Inc./9518A 
 
Review Date:    December 15, 2002 
 
Sample Delivery Group (SDG) No.: HAN21 
   
Sample Nos.: EX3I001* 

EX3I001DL* 
EX3I001DL2* 
EX3E001 

EX4I001 
EX4I001DL 
EX4I001DL2 
EX4E001 

EX5I001 
EX5I001DL 
EX5I001DL2 
EX5E001 

EX5E001DL 
EX6I001 
EX6I001DL 
EX6E001 

EX6E001DL 
EX6E001MS 
EX6E001MSD 
EX6E001DUP 

 
   * Full Validation Sample    
 
Matrix:   Air 
 
Collection Date(s): October 11 through October 23, 2002 
 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999).  In addition, the Tetra 
Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses," "Data Validation Guidelines for 
Non-CLP Organic Analyses" (March 1997), and the document entitled “PRC Comprehensive Long-term Environmental 
Action Navy II Analytical Services Statement of Work” (September 1998) were used along with other specified criteria 
in EPA methods.  Data validation requirements are presented below. 
 
I certify that all data validation criteria outlined in the above referenced documents were assessed, and any 
qualifications made to the data were in accordance with those documents. 
 
 
                                                                
Certified by Richard Amano 
Principal Chemist 



 
HAN21.REP 
3/17/2004 
 
 

2

 

DATA VALIDATION REQUIREMENTS 
 
 
Full validation includes all parameters listed below.  Cursory validation parameters are indicated by an 
asterisk (*). 
 
 
 
CLP Organic Parameters    CLP Inorganic Parameters  
        
* Holding times     * Holding times 
 GC/MS instrument performance check  * Initial and continuing calibrations 
* Initial and continuing calibrations  * Blanks 
* Blanks      * Matrix spike 
* Surrogate recovery    * Laboratory control sample or blank  
* Matrix spike/matrix spike duplicate   spike 
* Laboratory control sample or blank spike  * Field duplicates 
* Field duplicates     * Matrix duplicates 
* Internal standard performance    ICP interference check sample 
 Target compound identification    GFAA quality control 
 Tentatively identified compounds  * ICP serial dilution 
 Compound quantitation     Sample result verification 
 Reported detection limits    Analyte quantitation 
 System performance     Reported detection limits 
* Overall assessment of data for the SDG  * Overall assessment of data for the SDG 
 
 
 
    Non-CLP Organic and Inorganic Parameters 
 
    * Method compliance 
    * Holding times 
    * Initial and continuing calibrations 
    * Blanks 
    * Matrix spike/matrix spike duplicate 
    * Laboratory control sample or blank spike 
    * Field duplicates 
    * Matrix duplicates 
    * Surrogate recovery 
     Analyte quantitation 
     Reported detection limits 
    * Overall assessment of data for the SDG 
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DATA VALIDATION QUALIFIERS AND CODES 

 
 
 
Data Validation Qualifiers 
 
UJ Estimated nondetected result 
 
J Estimated detected result 
 
R Rejected result 
 
NJ Tentatively Identified Compound (TIC) 
 
 
 
Data Validation Qualifier Codes 
 
J1/UJ1/R3 System performance 
 
J2/UJ2  Matrix Duplicate precision exceedance 
 
J3/UJ3/R2 Accuracy exceedance in matrix spike, laboratory control sample (LCS), surrogate recovery  
 
J4/UJ4  Serial dilution  
 
J5/UJ5/R1 Holding time exceedance 
 
J7/UJ7/R7 Initial and continuing Calibration exceedance 
 
J8  Compound detected above calibration range 
 
J9  Inorganics-ICP interference check sample / Organics - %D between columns 
 
J0/UJ0/R0 Internal standard exceedance 
 
U1  Method blank contamination 
 
U2  Field blank contamination 
 
U4  Common laboratory contamination 
 
G, D, M, L, H, Z TPH qualifiers 
 
Y  Benzo(b)fluoranthene quantitated as the total of benzo(b) and benzo(k)fluoranthene 
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DATA ASSESSMENT 
 

VOLATILE ORGANIC ANALYSIS (EPA Method TO-15) 
 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. The surrogate percent recoveries (%R) were within the QC limits with the exceptions listed below. 
 
B. Due to surrogate recovery problems, the following detected results are qualified as estimated (J3). 
 
  • All volatile compounds in 

samples 
EX3I001* 
EX4I001 

EX5I001 EX5I001DL EX6I001 

 
 The surrogates outside of QC limits are listed below. 
 
 Sample ID Surrogate % R QC Limits 
 EX3I001* Bromofluorobenzene 203 60-130% 
 EX4I001 Bromofluorobenzene 399 60-130% 
 EX5I001 Bromofluorobenzene 160 60-130% 
 EX5I001DL Bromofluorobenzene 145 60-130% 
 EX6I001 Bromofluorobenzene 133 60-130% 
 
 High percent recoveries indicate that detected results may be biased high. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample EX6E001. The percent recoveries (%R) and 

relative percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on sample EX6E001. The relative percent differences (RPD) were 

within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
 
 
 
V. Blank Contamination 
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A. No common laboratory contaminants were found in the samples. No volatile contaminants were 

found in the method blanks. No field blanks were identified in this SDG. 
 
 
VI. Calibrations 
 
A. Initial calibration was performed using required standard concentrations. Percent relative standard deviations 

(%RSD) were less than or equal to 25.0% for all volatile compounds for all volatile compounds. 
 
B. Continuing calibration was performed at the required frequencies as stated in the method. All of the 

continuing calibration percent differences (%D) between the initial calibration RRF and the 
continuing calibration RRF were less than or equal to 25.0% . 

 
 
VII. Internal Standards 
 
A. All internal standard area counts were within -50% to +100% of the associated calibration standard 

and retention times were ±30 seconds of the associated calibration standard retention time. 
 
 
VIII. Field Duplicate 
 
A. No field duplicate samples were identified in this SDG. 
 
 
IX. Other Qualifications 
 
A. The following results are qualified as estimated (J). 
 
 • All VOA detected results reported below the RL. 
 
 Detected results reported below the RL are considered to be qualitatively acceptable, but 

quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection. 
 
B. The following detected results are qualified as estimated (J8). 
 
 • Propylene, Acetone, 2-Butanone, and Tetrahydrofuran in samples EX3I001*  
   
 • Tetrahydrofuran in samples EX3I001DL* EX4I001DL EX5I001 EX5I001DL 
     
 • Propylene and Tetrahydrofuran in sample EX4I001   
     
 • Chloromethane in sample EX5E001   
     
 • Propylene in samples EX6I001 EX6I001DL EX6E001 
 
 The above listed sample results exceeded the calibration range. 
Full Validation Criteria for Samples EX3I001*, EX3I001DL*, and EX3I001DL2* 
 



 
HAN21.REP 
3/17/2004 
 
 

7

 

X. GC/MS Instrument Performance Checks 
 
A. The ion abundance criteria were met for the bromofluorobenzene (BFB) GC/MS instrument 

performance check.  The samples were analyzed within 24 hours of the associated instrument 
performance check. with the exceptions below. 

 
B. Sample EX3I001DL2* was analyzed 2 hours and 36 minutes outside the 24 hour clock. 
 Sample EX4I001DL2 was analyzed 3 hours and 23 minutes outside the 24 hour clock. 
 Sample EX35001DL2 was analyzed 4 hours and 9 minutes outside the 24 hour clock. 
 Sample EX5E001DL was analyzed 1 hour and 4 minutes outside the 24 hour clock. 
 Sample EX6I001DL was analyzed 17 minutes outside the 24 hour clock. 
 Sample EX6E001DL was analyzed 1 hour and 50 minutes outside the 24 hour clock. 
 
 
XI. Target Compound List (TCL) Identification 
 
A. The relative retention times, mass spectra, and peak identifications of the samples were evaluated. 

Target compound identification was considered to be correct. 
 
 
XII. Compound Quantitation and Reported Detection Limits 
 
A. Sample results were recalculated with the proper dilution factors, weights, volumes, and percent 

moisture used to calculate the sample results.  The samples were found to be correctly quantitated. 
The reported detection limits were consistent with Tetra Tech EMI's required report limits and 
reflect any dilutions, weights, volumes, and percent moisture. 

 
 
XIII. Tentatively Identified Compounds (TICs) 
 
A. The TIC library searches were not performed for this SDG. 
 
 
XIV. System Performance 
 
A. The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous 

peaks, loss of resolution, and peak tailing.  No system degradation was noted. 
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OVERALL ASSESSMENT OF DATA 
 
I. Method Compliance and Additional Comments 
 
A. All analyses were conducted within all specifications of the requested method with the exceptions 

listed below. 
 

• Sample EX3I001DL2* was analyzed 2 hours and 36 minutes outside the 24 hour clock. 
 Sample EX4I001DL2 was analyzed 3 hours and 23 minutes outside the 24 hour clock. 
 Sample EX35001DL2 was analyzed 4 hours and 9 minutes outside the 24 hour clock. 
 Sample EX5E001DL was analyzed 1 hour and 4 minutes outside the 24 hour clock. 
 Sample EX6I001DL was analyzed 17 minutes outside the 24 hour clock. 

Sample EX6E001DL was analyzed 1 hour and 50 minutes outside the 24 hour clock 
 
 

II. Usability 
 

Volatile Organic Analysis 
 

A. No results for volatile analysis were rejected in this SDG. 
  
B. Due to surrogate and compound quantitation problems in the volatile analysis, several samples 

were qualified as estimated. The findings were as follows: 
 

• Due to surrogate recovery problems, all volatile detected results were qualified as estimated in 
five samples. 

 
• All detected results reported below the RL were qualified as estimated. 
 
• Due to compound quantitation problems, Acetone, 2-Butanone, and Chloromethane 

detected results were qualified as estimated in one sample, Tetrahydrofuran detected 
results were qualified as estimated in six samples, and Propylene detected results were 
qualified as estimated in five samples. 

 
C. Samples EX3I001*, EX4I001, EX5I001, EX5E001, EX6I001, and EX6E001 were diluted due to 

sample results exceeding the calibration range. For sample EX3I001*, all volatile results except 
Propylene, Acetone, 2-Butanone, and Tetrahydrofuran should be considered the most usable. The 
Propylene, Acetone, and 2-Butanone results for sample EX3I001DL* should be considered the most 
usable. The Tetrahydrofuran results for sample EX3I001DL2* should be considered the most usable. 
For sample EX4I001, all volatile results except Propylene and Tetrahydrofuran should be considered 
the most usable. The Propylene results for sample EX41I001DL should be considered the most 
usable. The Tetrahydrofuran results for sample EX4I001DL2 should be considered the most usable. 
For sample EX5I001, all volatile results except Tetrahydrofuran should be considered the most usable. 
The Tetrahydrofuran results for sample EX5I001DL2 should be considered the most usable. The 
volatile results for sample EX5I001DL should not be considered usable. For sample EX5E001, all 
volatile results except Chloromethane should be considered the most usable. The Chloromethane 
results for sample EX5E001DL should be considered the most usable. For samples EX6I001 and 
EX6E001, all volatile results except Propylene should be considered the most usable. The Propylene 
results for samples EX6I001DL and EX6E001DL should be considered the most usable. 
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III. The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the full data validation, all other results are considered valid and 
usable for all purposes. 
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 DATA VALIDATION REPORT 
 
 
Site:     Hunters Point Shipyard, HPS, DO 003 Data Gaps Investigation 
 
Contract Task Order (CTO) No.:  G9016.003.03.06.02.07.08 
 
Laboratory:    Atmospheric Analysis & Consulting, Inc. 
 
Data Reviewer:    Richard Amano, Stacey Mavrakos, and Pei Geng. 
 
Firm/Proj. No:    Laboratory Data Consultants, Inc./9518B 
 
Review Date:    December 15, 2002 
 
Sample Delivery Group (SDG) No.: HAN22 
   
Sample Nos.: EX07I1001* 

EX07E1001* 
EX08I1001 
EX08E1001 

EX09I1001 
EX09E1001 

EX08I1001DUP 
EX09E1001MS 

EX09E1001MSD 
EX09E1001DUP 

 
   * Full Validation Sample    
 
Matrix:   Air 
 
Collection Date(s): October 25 through November 1, 2002 
 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999).  In addition, the Tetra 
Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses," "Data Validation Guidelines for 
Non-CLP Organic Analyses" (March 1997), and the document entitled “PRC Comprehensive Long-term Environmental 
Action Navy II Analytical Services Statement of Work” (September 1998) were used along with other specified criteria 
in EPA methods.  Data validation requirements are presented below. 
 
I certify that all data validation criteria outlined in the above referenced documents were assessed, and any 
qualifications made to the data were in accordance with those documents. 
 
 
                                                                
Certified by Richard Amano 
Principal Chemist 
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DATA VALIDATION REQUIREMENTS 
 
 
Full validation includes all parameters listed below.  Cursory validation parameters are indicated by an 
asterisk (*). 
 
 
 
CLP Organic Parameters    CLP Inorganic Parameters  
        
* Holding times     * Holding times 
 GC/MS instrument performance check  * Initial and continuing calibrations 
* Initial and continuing calibrations  * Blanks 
* Blanks      * Matrix spike 
* Surrogate recovery    * Laboratory control sample or blank  
* Matrix spike/matrix spike duplicate   spike 
* Laboratory control sample or blank spike  * Field duplicates 
* Field duplicates     * Matrix duplicates 
* Internal standard performance    ICP interference check sample 
 Target compound identification    GFAA quality control 
 Tentatively identified compounds  * ICP serial dilution 
 Compound quantitation     Sample result verification 
 Reported detection limits    Analyte quantitation 
 System performance     Reported detection limits 
* Overall assessment of data for the SDG  * Overall assessment of data for the SDG 
 
 
 
    Non-CLP Organic and Inorganic Parameters 
 
    * Method compliance 
    * Holding times 
    * Initial and continuing calibrations 
    * Blanks 
    * Matrix spike/matrix spike duplicate 
    * Laboratory control sample or blank spike 
    * Field duplicates 
    * Matrix duplicates 
    * Surrogate recovery 
     Analyte quantitation 
     Reported detection limits 
    * Overall assessment of data for the SDG 
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DATA VALIDATION QUALIFIERS AND CODES 

 
 
 
Data Validation Qualifiers 
 
UJ Estimated nondetected result 
 
J Estimated detected result 
 
R Rejected result 
 
NJ Tentatively Identified Compound (TIC) 
 
 
 
Data Validation Qualifier Codes 
 
J1/UJ1/R3 System performance 
 
J2/UJ2  Matrix Duplicate precision exceedance 
 
J3/UJ3/R2 Accuracy exceedance in matrix spike, laboratory control sample (LCS), surrogate recovery  
 
J4/UJ4  Serial dilution  
 
J5/UJ5/R1 Holding time exceedance 
 
J7/UJ7/R7 Initial and continuing Calibration exceedance 
 
J8  Compound detected above calibration range 
 
J9  Inorganics-ICP interference check sample / Organics - %D between columns 
 
J0/UJ0/R0 Internal standard exceedance 
 
U1  Method blank contamination 
 
U2  Field blank contamination 
 
U4  Common laboratory contamination 
 
G, D, M, L, H, Z TPH qualifiers 
 
Y  Benzo(b)fluoranthene quantitated as the total of benzo(b) and benzo(k)fluoranthene 
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DATA ASSESSMENT 
 

VOLATILE ORGANIC ANALYSIS (EPA Method TO-15) 
 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. The surrogate percent recoveries (%R) were within the QC limits. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample EX09E1001. The percent recoveries (%R) and 

relative percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on samples EX08I1001 and EX09E1001. The relative percent 

differences (RPD) were within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
V. Blank Contamination 
 
A. No common laboratory contaminants were found in the samples. No volatile contaminants were 

found in the method blanks. No field blanks were identified in this SDG. 
 
 
VI. Calibrations 
 
A. Initial calibration was performed using required standard concentrations. Percent relative standard deviations 

(%RSD) were less than or equal to 25.0% for all volatile compounds for all volatile compounds. 
 
B. Continuing calibration was performed at the required frequencies as stated in the method. All of the 

continuing calibration percent differences (%D) between the initial calibration RRF and the 
continuing calibration RRF were less than or equal to 25.0% . 

 
 
 
 
 
VII. Internal Standards 
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A. All internal standard area counts were within -50% to +100% of the associated calibration standard 

and retention times were ±30 seconds of the associated calibration standard retention time. 
 
 
VIII. Field Duplicate 
 
A. No field duplicate samples were identified in this SDG. 
 
 
IX. Other Qualifications 
 
A. The following results are qualified as estimated (J). 
 
 • All VOA detected results reported below the RL. 
 
 Detected results reported below the RL are considered to be qualitatively acceptable, but 

quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection. 
 
B. The following detected results are qualified as estimated (J8). 
 
 • Propylene in sample EX07E1001*   
 
 The above listed sample results exceeded the calibration range. 
 
 
Full Validation Criteria for Samples EX07I1001* and EX07E1001* 
 
X. GC/MS Instrument Performance Checks 
 
A. The ion abundance criteria were met for the bromofluorobenzene (BFB) GC/MS instrument 

performance check.  The samples were analyzed within 24 hours of the associated instrument 
performance check.. 

 
 
XI. Target Compound List (TCL) Identification 
 
A. The relative retention times, mass spectra, and peak identifications of the samples were evaluated. 

Target compound identification was considered to be correct. 
 
 
XII. Compound Quantitation and Reported Detection Limits 
 
A. Sample results were recalculated with the proper dilution factors, weights, volumes, and percent 

moisture used to calculate the sample results.  The samples were found to be correctly quantitated. 
The reported detection limits were consistent with Tetra Tech EMI's required report limits and 
reflect any dilutions, weights, volumes, and percent moisture. 

 
XIII. Tentatively Identified Compounds (TICs) 
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A. The TIC library searches were not performed for this SDG. 
 
 
XIV. System Performance 
 
A. The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous 

peaks, loss of resolution, and peak tailing.  No system degradation was noted. 
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OVERALL ASSESSMENT OF DATA 
 
I. Method Compliance and Additional Comments 
 
A. All analyses were conducted within all specifications of the requested method. 
 

 
II. Usability 
 

Volatile Organic Analysis 
 

A. No results for volatile analysis were rejected in this SDG. 
  
B. Due to compound quantitation problems in the volatile analysis, several samples were qualified as 

estimated. The findings were as follows: 
 

• All detected results reported below the RL were qualified as estimated. 
 
• Due to compound quantitation problems, Propylene detected results were qualified as 

estimated in one sample. 
 
C. No samples were reextracted or reanalyzed for volatile analysis in this SDG. 
 
 
III. The quality control criteria reviewed, other than those discussed above, were met and are 

considered acceptable. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the full data validation, all other results are considered valid and 
usable for all purposes. 
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 DATA VALIDATION REPORT 
 
 
Site:     Hunters Point Shipyard, HPS, DO 003 Data Gaps Investigation 
 
Contract Task Order (CTO) No.:  G9016.003.03.06.02.07.08 
 
Laboratory:    Atmospheric Analysis & Consulting, Inc. 
 
Data Reviewer:    Richard Amano, Stacey Mavrakos, and Pei Geng. 
 
Firm/Proj. No:    Laboratory Data Consultants, Inc./9629B 
 
Review Date:    January 8, 2003 
 
Sample Delivery Group (SDG) No.: HAN24 
   
Sample Nos.: EX10002* 

EX10002DL* 
EX10003* 
EX10003DL* 
EX6001 

EX6001DL 
EX5002 
EX5002DL 
GMP23001 
GMP23001DL 

EX4001 
EX4001DL 
EX3002 
EX3002DL 
GMP22003 

EX2001 
EX1002 
EX1002DL 
FB001 

EX2001MS 
EX2001MSD 
EX2001DUP 
GMP22003DL 

 
   * Full Validation Sample    
 
Matrix:   Air 
 
Collection Date(s): November 13, 2002 
 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999).  In addition, the Tetra 
Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses," "Data Validation Guidelines for 
Non-CLP Organic Analyses" (March 1997), and the document entitled “PRC Comprehensive Long-term Environmental 
Action Navy II Analytical Services Statement of Work” (September 1998) were used along with other specified criteria 
in EPA methods.  Data validation requirements are presented below. 
 
I certify that all data validation criteria outlined in the above referenced documents were assessed, and any 
qualifications made to the data were in accordance with those documents. 
 
 
                                                                
Certified by Richard Amano 
Principal Chemist 
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DATA VALIDATION REQUIREMENTS 
 
 
Full validation includes all parameters listed below.  Cursory validation parameters are indicated by an 
asterisk (*). 
 
 
 
CLP Organic Parameters    CLP Inorganic Parameters  
        
* Holding times     * Holding times 
 GC/MS instrument performance check  * Initial and continuing calibrations 
* Initial and continuing calibrations  * Blanks 
* Blanks      * Matrix spike 
* Surrogate recovery    * Laboratory control sample or blank  
* Matrix spike/matrix spike duplicate   spike 
* Laboratory control sample or blank spike  * Field duplicates 
* Field duplicates     * Matrix duplicates 
* Internal standard performance    ICP interference check sample 
 Target compound identification    GFAA quality control 
 Tentatively identified compounds  * ICP serial dilution 
 Compound quantitation     Sample result verification 
 Reported detection limits    Analyte quantitation 
 System performance     Reported detection limits 
* Overall assessment of data for the SDG  * Overall assessment of data for the SDG 
 
 
 
    Non-CLP Organic and Inorganic Parameters 
 
    * Method compliance 
    * Holding times 
    * Initial and continuing calibrations 
    * Blanks 
    * Matrix spike/matrix spike duplicate 
    * Laboratory control sample or blank spike 
    * Field duplicates 
    * Matrix duplicates 
    * Surrogate recovery 
     Analyte quantitation 
     Reported detection limits 
    * Overall assessment of data for the SDG 
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DATA VALIDATION QUALIFIERS AND CODES 

 
 
 
Data Validation Qualifiers 
 
UJ Estimated nondetected result 
 
J Estimated detected result 
 
R Rejected result 
 
NJ Tentatively Identified Compound (TIC) 
 
 
 
Data Validation Qualifier Codes 
 
J1/UJ1/R3 System performance 
 
J2/UJ2  Matrix Duplicate precision exceedance 
 
J3/UJ3/R2 Accuracy exceedance in matrix spike, laboratory control sample (LCS), surrogate recovery  
 
J4/UJ4  Serial dilution  
 
J5/UJ5/R1 Holding time exceedance 
 
J7/UJ7/R7 Initial and continuing Calibration exceedance 
 
J8  Compound detected above calibration range 
 
J9  Inorganics-ICP interference check sample / Organics - %D between columns 
 
J0/UJ0/R0 Internal standard exceedance 
 
U1  Method blank contamination 
 
U2  Field blank contamination 
 
U4  Common laboratory contamination 
 
G, D, M, L, H, Z TPH qualifiers 
 
Y  Benzo(b)fluoranthene quantitated as the total of benzo(b) and benzo(k)fluoranthene 
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DATA ASSESSMENT 
 

VOLATILE ORGANIC ANALYSIS (EPA Method TO-15) 
 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. The surrogate percent recoveries (%R) were within the QC limits with the exceptions listed below. 
 
B. Due to surrogate recovery problems, the following detected results are qualified as estimated (J3). 
 
  • All volatile compounds in samples EX5002 

GMP23001 
EX4001 
EX3002 

GMP22003 
EX1002 

 
 The surrogates outside of QC limits are listed below. 
 
 Sample ID Surrogate % R QC Limits 
 EX5002 Bromofluorobenzene 181 60-130% 
 GMP23001 Bromofluorobenzene 312 60-130% 
 EX4001 Bromofluorobenzene 176 60-130% 
 EX3002 Bromofluorobenzene 155 60-130% 
 GMP22003 Bromofluorobenzene 318 60-130% 
 EX1002 Bromofluorobenzene 185 60-130% 
 
 High percent recoveries indicate that detected results may be biased high. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample EX2001. The percent recoveries (%R) and relative 

percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on sample EX2001. The relative percent differences (RPD) were 

within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
 
 
V. Blank Contamination 
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A. Due to common laboratory contamination, the following results are considered nondetected (U4). 
 
 • Methylene chloride in samples FB001 EX1002 EX1002DL 
     
 • Acetone in samples EX10002DL* EX10003DL* EX2001 
     
 • 2-Butanone in samples GMP23001DL EX2001  
 
 Acetone, Methylene chloride, and 2-Butanone are considered common laboratory contaminants when 

found at levels less than 5x the CRQL in environmental samples and not found in the associated blanks. 
 
B. No volatile contaminants were found in the method blanks.  
 
C. Due to field blank contamination, the following results are considered nondetected (U2). 
 
  • Propylene in samples EX10002* EX10003*   
      
 • Chloromethane in samples EX10002* EX10003* EX2001 EX1002 
      
 • Ethanol in samples EX10002* 

EX10003DL* 
EX6001 

EX5002 
GMP23001 
EX4001 

GMP22003 
EX2001 

EX1002 
GMP22003DL 

   
 • Acetone in sample EX10003* 
   
 • Toluene in sample EX2001 
 
 The following compounds were detected in the associated field blank at the concentrations noted 

below. 
 
 Field Blank ID Compound Concentration, ppbv/v 
 FB001 Propylene 0.94 
 FB001 Chloromethane 0.72 
 FB001 Ethanol 10 
 FB001 Acetone 6.9 
 FB001 Toluene 0.85 
 
 Detected results less than 5x the blank contamination were qualified. 
 
 
VI. Calibrations 
 
A. Initial calibration was performed using required standard concentrations. Percent relative standard deviations 

(%RSD) were less than or equal to 25.0% for all volatile compounds for all volatile compounds. 
 
B. Continuing calibration was performed at the required frequencies as stated in the method. All of the 

continuing calibration percent differences (%D) between the initial calibration RRF and the 
continuing calibration RRF were less than or equal to 25.0% . 
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VII. Internal Standards 
 
A. All internal standard area counts were within -50% to +100% of the associated calibration standard 

and retention times were ±30 seconds of the associated calibration standard retention time. 
 
 
VIII. Field Duplicate 
 
A. The following RPDs were obtained for the field duplicate samples EX10002* / EX10003*: 
 
 • 200% for Ethanol 
 • 200% for Methyl-tert-butyl-ether 
 • 200% for 1,3-Dichlorobenzene 
 
 The following RPDs were obtained for the field duplicate samples EX10002DL* / EX10003DL*: 
 
 • 200% for Propylene 
 • 59% for 1,2-Dichloro-1,1,2,2-tetrafluoroethane 
 • 55% for Ethanol 
 • 200% for Trichlorofluoromethane 
 • 200% for 1,1-Dichloroethene 
 • 91% for Hexane 
 • 56% for Benzene 
 • 200% for Heptane 
 • 200% for Styrene 
 • 110% for o-Xylene 
 • 158% for 4-Ethyltoluene 
 • 176% for 1,3,5-Trimethylbenzene 
 • 189% for 1,2,4-Trimethylbenzene 
 • 200% for Isopropyl alcohol 
 • 200% for Cyclohexane 
 • 200% for Trichloroethene 
 • 57% for Dichlorodifluoromethane 
 
 For air samples, the field RPD guideline is ± 50%. The data are not qualified on the basis of field 

duplicate results. 
 
 
IX. Other Qualifications 
 
A. The following results are qualified as estimated (J). 
 
 • All VOA detected results reported below the RL. 
 Detected results reported below the RL are considered to be qualitatively acceptable, but 

quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection. 
 
B. The following detected results are qualified as estimated (J8). 
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 • Tetrahydrofuran in samples EX10002* EX10003* EX1002 
     
 • Propylene and Acetone in samples EX6001 GMP23001 GMP22003 
   
 • Propylene, Chloromethane, Acetone, Carbon disulfide, and Tetrahydrofuran in sample EX5002 
   
 • Propylene, Acetone, and Tetrahydrofuran in sample EX4001 
   
 • Propylene and Tetrahydrofuran in sample EX3002 
 
 The above listed sample results exceeded the calibration range. 
 
 
Full Validation Criteria for Samples EX10002*, EX10002DL*, EX10003*, and EX10003DL* 
 
X. GC/MS Instrument Performance Checks 
 
A. The ion abundance criteria were met for the bromofluorobenzene (BFB) GC/MS instrument 

performance check.  The samples were analyzed within 24 hours of the associated instrument 
performance check.. 

 
 
XI. Target Compound List (TCL) Identification 
 
A. The relative retention times, mass spectra, and peak identifications of the samples were evaluated. 

Target compound identification was considered to be correct with the exceptions listed below. 
 
B. The following detected result retention time (RT) were outside the QC limits as shown below. 
 
 Sample ID Compound QC Limits 
 EX10002* Acetone and Ethanol ±0.06 of the Standard 
 EX10002DL* Acetone and Ethanol ±0.06 of the Standard 
 EX10003* Acetone  ±0.06 of the Standard 
 EX10003DL* Acetone, Ethanol, and Isopropyl alcohol ±0.06 of the Standard 
 
 
XII. Compound Quantitation and Reported Detection Limits 
 
A. Sample results were recalculated with the proper dilution factors, weights, volumes, and percent 

moisture used to calculate the sample results.  The samples were found to be correctly quantitated. 
The reported detection limits were consistent with Tetra Tech EMI's required report limits and 
reflect any dilutions, weights, volumes, and percent moisture. 

 
 
XIII. Tentatively Identified Compounds (TICs) 
 
A. The TIC library searches were not performed for this SDG. 
 
 
XIV. System Performance 
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A. The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous 

peaks, loss of resolution, and peak tailing.  No system degradation was noted. 
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OVERALL ASSESSMENT OF DATA 
 
I. Method Compliance and Additional Comments 
 
A. All analyses were conducted within all specifications of the requested method with the exceptions listed below. 
 

• The following RT was outside the QC limits for Acetone and Ethanol for samples 
EX10002* and EX10002DL*, for Acetone for sample EX1003*, and for Acetone, Ethanol, 
and Isopropyl alcohol for sample EX10003DL*. 

 
 

II. Usability 
 

Volatile Organic Analysis 
 

A. No results for volatile analysis were rejected in this SDG. 
  
B. Due to common laboratory and field blank contamination, surrogate, and compound quantitation problems 

in the volatile analysis, several samples were qualified as estimated. The findings were as follows: 
 

• Due to common laboratory contamination problems, Methylene chloride and Acetone were 
qualified nondetect in three samples and 2-Butanone was qualified nondetect in two samples. 

 
• Due to field blank contamination problems, Propylene was qualified nondetect in two 

samples, Chloromethane was qualified nondetect in four samples, Ethanol was qualified 
nondetect in ten samples, and Acetone and Toluene were qualified nondetect in one sample. 

 
• Due to surrogate recovery problems, all volatile detected results were qualified as estimated in 

six samples. 
 
• All detected results reported below the RL were qualified as estimated. 
 
• Due to compound quantitation problems, Acetone detected results were qualified as estimated in 

five samples, Chloromethane and Carbon disulfide detected results were qualified as estimated in 
one sample, and Propylene and Tetrahydrofuran detected results were qualified as estimated in 
six samples. 

 
C. Samples EX10002*, EX10003*, EX1002, EX6001, GMP23001, GMP22003, EX5002, EX4001, and 

EX3002 were diluted due to sample results exceeding the calibration range. For samples EX10002*, 
EX10003*, and EX1002, all volatile results except Tetrahydrofuran should be considered the most usable. 
The Tetrahydrofuran results for sample EX10002DL*, EX10003DL*, EX1002DL should be considered 
the most usable. For samples EX6001, GMP23001, and GMP22003, all volatile results except Propylene 
and Acetone should be considered the most usable. The Propylene and Acetone results for samples 
EX6001DL, GMP23001DL, and GMP22003DL should be considered the most usable. For sample EX5002, 
all volatile results except Propylene, Chloromethane, Acetone, Carbon disulfide, and Tetrahydrofuran 
should be considered the most usable. The Propylene, Chloromethane, Acetone, Carbon disulfide, and 
Tetrahydrofuran results for sample EX5002DL should be considered the most usable. For sample EX4001, 
all volatile results except Propylene, Acetone, and Tetrahydrofuran should be considered the most usable. 
The Propylene, Acetone, and Tetrahydrofuran results for sample EX4001DL should be considered the 
most usable. For sample EX3002, all volatile results except Propylene and Tetrahydrofuran should be 
considered the most usable. The Propylene and Tetrahydrofuran results for sample EX3002DL should be 
considered the most usable. 
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III. The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the full data validation, all other results are considered valid and 
usable for all purposes. 



 
HAN26.REP 
3/17/2004 
 
 

1

 

 DATA VALIDATION REPORT 
 
 
Site:     Hunters Point Shipyard, HPS, DO 003 Data Gaps Investigation 
 
Contract Task Order (CTO) No.:  G9016.003.03.06.02.07.08 
 
Laboratory:    Atmospheric Analysis & Consulting, Inc. 
 
Data Reviewer:    Richard Amano, Stacey Mavrakos, and Pei Geng. 
 
Firm/Proj. No:    Laboratory Data Consultants, Inc./9629D 
 
Review Date:    January 9, 2003 
 
Sample Delivery Group (SDG) No.: HAN26 
   
Sample Nos.: EX10I001* 

EX10I001DL* 
EX10I002 
EX10I002DL 

EX10E001* 
FB002 
EX1I002 
EX1I002DL 

EX1E002 
FB003 
EX2I002 

EX2I002DL 
EX2E002 
FB004 

EX2E002MS 
EX2E002MSD 
EX2E002DUP 

 
   * Full Validation Sample    
 
Matrix:   Air 
 
Collection Date(s): November 15 through November 21, 2002 
 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999).  In addition, the Tetra 
Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses," "Data Validation Guidelines for 
Non-CLP Organic Analyses" (March 1997), and the document entitled “PRC Comprehensive Long-term Environmental 
Action Navy II Analytical Services Statement of Work” (September 1998) were used along with other specified criteria 
in EPA methods.  Data validation requirements are presented below. 
 
I certify that all data validation criteria outlined in the above referenced documents were assessed, and any 
qualifications made to the data were in accordance with those documents. 
 
 
                                                                
Certified by Richard Amano 
Principal Chemist 



 
HAN26.REP 
3/17/2004 
 
 

2

 

DATA VALIDATION REQUIREMENTS 
 
 
Full validation includes all parameters listed below.  Cursory validation parameters are indicated by an 
asterisk (*). 
 
 
 
CLP Organic Parameters    CLP Inorganic Parameters  
        
* Holding times     * Holding times 
 GC/MS instrument performance check  * Initial and continuing calibrations 
* Initial and continuing calibrations  * Blanks 
* Blanks      * Matrix spike 
* Surrogate recovery    * Laboratory control sample or blank  
* Matrix spike/matrix spike duplicate   spike 
* Laboratory control sample or blank spike  * Field duplicates 
* Field duplicates     * Matrix duplicates 
* Internal standard performance    ICP interference check sample 
 Target compound identification    GFAA quality control 
 Tentatively identified compounds  * ICP serial dilution 
 Compound quantitation     Sample result verification 
 Reported detection limits    Analyte quantitation 
 System performance     Reported detection limits 
* Overall assessment of data for the SDG  * Overall assessment of data for the SDG 
 
 
 
    Non-CLP Organic and Inorganic Parameters 
 
    * Method compliance 
    * Holding times 
    * Initial and continuing calibrations 
    * Blanks 
    * Matrix spike/matrix spike duplicate 
    * Laboratory control sample or blank spike 
    * Field duplicates 
    * Matrix duplicates 
    * Surrogate recovery 
     Analyte quantitation 
     Reported detection limits 
    * Overall assessment of data for the SDG 
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DATA VALIDATION QUALIFIERS AND CODES 

 
 
 
Data Validation Qualifiers 
 
UJ Estimated nondetected result 
 
J Estimated detected result 
 
R Rejected result 
 
NJ Tentatively Identified Compound (TIC) 
 
 
 
Data Validation Qualifier Codes 
 
J1/UJ1/R3 System performance 
 
J2/UJ2  Matrix Duplicate precision exceedance 
 
J3/UJ3/R2 Accuracy exceedance in matrix spike, laboratory control sample (LCS), surrogate recovery  
 
J4/UJ4  Serial dilution  
 
J5/UJ5/R1 Holding time exceedance 
 
J7/UJ7/R7 Initial and continuing Calibration exceedance 
 
J8  Compound detected above calibration range 
 
J9  Inorganics-ICP interference check sample / Organics - %D between columns 
 
J0/UJ0/R0 Internal standard exceedance 
 
U1  Method blank contamination 
 
U2  Field blank contamination 
 
U4  Common laboratory contamination 
 
G, D, M, L, H, Z TPH qualifiers 
 
Y  Benzo(b)fluoranthene quantitated as the total of benzo(b) and benzo(k)fluoranthene 
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DATA ASSESSMENT 
 

VOLATILE ORGANIC ANALYSIS (EPA Method TO-15) 
 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. The surrogate percent recoveries (%R) were within the QC limits with the exceptions listed below. 
 
B. Due to surrogate recovery problems, the following detected results are qualified as estimated (J3). 
 
  • All volatile compounds in samples EX1I002 EX2I002  
 
 The surrogates outside of QC limits are listed below. 
 
 Sample ID Surrogate % R QC Limits 
 EX1I002 Bromofluorobenzene 176 60-130% 
 EX2I002 Bromofluorobenzene 306 60-130% 
 
 High percent recoveries indicate that detected results may be biased high. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample EX2E002. The percent recoveries (%R) and 

relative percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on sample EX2E002. The relative percent differences (RPD) were 

within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
V. Blank Contamination 
 
A. Due to common laboratory contamination, the following results are considered nondetected (U4). 
 
 • Methylene chloride in samples FB002 

FB003 
FB004 

EX10I002 
EX10I002DL 
EX1I002 

EX1I002DL 
EX1E002 
EX2I002 

EX2I002DL 
EX2E002 

 • Acetone in samples EX10I001* EX10I001DL* EX1E002  
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 • 2-Butanone in samples EX10I001DL* EX10I002DL   
 
 Acetone, Methylene chloride, and 2-Butanone are considered common laboratory contaminants when 

found at levels less than 5x the CRQL in environmental samples and not found in the associated blanks. 
 
B. No volatile contaminants were found in the method blanks.  
 
C. Due to field blank contamination, the following results are considered nondetected (U2). 
 
  • Propylene in samples EX10I001* EX10I001DL* EX10I002 EX10I002DL 
      
 • Dichlorodifluoromethane in 

samples 
EX10I001* 
EX10I001DL* 

EX10I002 
EX1I002DL 

EX1E002 EX2E002 

      
 • Chloromethane in samples EX10I001* EX10I001DL* EX10I002DL EX10E001* 
      
 • Acetone in samples EX10I002 EX10E001* EX2E002  
      
 • Hexane in samples EX10I001DL* EX10I002 EX10E001*  
      
 • Cyclohexane in samples EX10I001* EX10I002   
      
 • Toluene in samples EX10I001* 

EX10I001DL* 
EX10I002 
EX10I002DL 

EX10E001* 
EX1I002 

EX2I002 

      
 • Ethylbenzene o-Xylene in sample EX10I002   
      
 • m,p-Xylenes in samples EX10I001* EX10I001DL* EX10I002  
 
 The following compounds were detected in the associated field blanks at the concentrations noted below. 
 
 Field Blank ID Compound Concentration, ppbv/v 
 FB002 Propylene 3.7 
 FB002 Dichlorodifluoromethane 0.77 
 FB002 Chloromethane 1.2 
 FB002 Acetone 12 
 FB002 Hexane 10.8 
 FB002 Cyclohexane 7.1 
 FB002 Toluene 26 
 FB002 Ethylbenzene 1.6 
 FB002 m,p-Xylenes 3.9 
 FB002 o-Xylene 1.3 
 FB003 Dichlorodifluoromethane 0.86 
 FB003 Toluene 2.1 
 FB004 Dichlorodifluoromethane 0.85 
 FB004 Acetone 8.6 
 FB004 Toluene 2.2 
 Detected results less than 5x the blank contamination were qualified. 
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VI. Calibrations 
 
A. Initial calibration was performed using required standard concentrations. Percent relative standard deviations 

(%RSD) were less than or equal to 25.0% for all volatile compounds for all volatile compounds. 
 
B. Continuing calibration was performed at the required frequencies as stated in the method. All of the 

continuing calibration percent differences (%D) between the initial calibration RRF and the 
continuing calibration RRF were less than or equal to 25.0% . 

 
 
VII. Internal Standards 
 
A. All internal standard area counts were within -50% to +100% of the associated calibration standard 

and retention times were ±30 seconds of the associated calibration standard retention time. 
 
 
VIII. Field Duplicate 
 
A. No field duplicate samples were identified in this SDG. 
 
 
IX. Other Qualifications 
 
A. The following results are qualified as estimated (J). 
 
 • All VOA detected results reported below the RL. 
 
 Detected results reported below the RL are considered to be qualitatively acceptable, but 

quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection. 
 
B. The following detected results are qualified as estimated (J8). 
 
 • Tetrahydrofuran in samples EX10I001* EX10I002  
   
 • Propylene and Ethanol in sample EX2I002 
 
 The above listed sample results exceeded the calibration range. 
 
 
Full Validation Criteria for Samples EX10I001*, EX10I001DL*, and EX10E001* 
 
X. GC/MS Instrument Performance Checks 
 
A. The ion abundance criteria were met for the bromofluorobenzene (BFB) GC/MS instrument 

performance check.  The samples were analyzed within 24 hours of the associated instrument 
performance check.. 

XI. Target Compound List (TCL) Identification 
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A. The relative retention times, mass spectra, and peak identifications of the samples were evaluated. 
Target compound identification was considered to be correct with the exceptions listed below. 

 
B. The following detected result retention time (RT) were outside the QC limits as shown below. 
 
 Sample ID Compound QC Limits 
 EX10I001* Dichlorodifluoromethane, Chloromethane, Acetone, 

Methylene chloride, 2-Butanone and m,p-Xylenes 
±0.06 of the Standard 

 EX10I001DL* 2-Butanone ±0.06 of the Standard 
 
 
XII. Compound Quantitation and Reported Detection Limits 
 
A. Sample results were recalculated with the proper dilution factors, weights, volumes, and percent 

moisture used to calculate the sample results.  The samples were found to be correctly quantitated. 
The reported detection limits were consistent with Tetra Tech EMI's required report limits and 
reflect any dilutions, weights, volumes, and percent moisture. 

 
 
XIII. Tentatively Identified Compounds (TICs) 
 
A. The TIC library searches were not performed for this SDG. 
 
 
XIV. System Performance 
 
A. The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous 

peaks, loss of resolution, and peak tailing.  No system degradation was noted. 
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OVERALL ASSESSMENT OF DATA 
 
I. Method Compliance and Additional Comments 
 
A. All analyses were conducted within all specifications of the requested method with the exceptions listed below. 
 

• The following RT was outside the QC limits for Dichlorodifluoromethane, Chloromethane, 
Acetone, Methylene chloride, 2-Butanone and m,p-Xylenes for sample EX10I001* and for 
2-Butanone for sample EX10I001DL*. 

 
 

II. Usability 
 

Volatile Organic Analysis 
 

A. No results for volatile analysis were rejected in this SDG. 
  
B. Due to common laboratory and field blank contamination, surrogate, and compound quantitation problems 

in the volatile analysis, several samples were qualified as estimated. The findings were as follows: 
 

• Due to common laboratory contamination problems, Methylene chloride was qualified nondetect 
in eleven samples, Acetone was qualified nondetect in three samples, and 2-Butanone was 
qualified nondetect in two samples. 

 
• Due to field blank contamination problems, Propylene and Chloromethane were qualified 

nondetect in four samples, Dichlorodifluoromethane was qualified nondetect in six samples, 
Acetone, Hexane, and m,p-Xylenes were qualified nondetect in three samples, Cyclohexane 
was qualified nondetect in two samples, Toluene was qualified nondetect in seven samples, 
and Ethylbenzene and o-Xylene were qualified nondetect in one sample. 

 
• Due to surrogate recovery problems, all volatile detected results were qualified as estimated in 

two samples. 
 
• All detected results reported below the RL were qualified as estimated. 
 
• Due to compound quantitation problems, Tetrahydrofuran detected results were qualified as 

estimated in two sample and Propylene and Ethanol detected results were qualified as estimated 
in one sample. 

 
C. Samples EX10I001*, EX10I002, and EX2I002 were diluted due to sample results exceeding the 

calibration range and sample EX1I002 was diluted due to surrogate recovery exceedance. For samples 
EX10I001* and EX10I002, all volatile results except Tetrahydrofuran should be considered the most 
usable. The Tetrahydrofuran results for sample EX10I001DL* and EX10I002DL should be considered the 
most usable. For sample EX1I002, all volatile results should be considered the most usable. The volatile 
results for sample EX1I002DL should not be considered usable. For sample EX2I002, all volatile results 
except Ethanol should be considered the most usable. The Ethanol results for sample EX2I002DL should 
be considered the most usable.  

 
III. The quality control criteria reviewed, other than those discussed above, were met and are 

considered acceptable. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the full data validation, all other results are considered valid and 
usable for all purposes. 
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 DATA VALIDATION REPORT 
 
 
Site:     Hunters Point Shipyard, HPS, DO 003 Data Gaps Investigation 
 
Contract Task Order (CTO) No.:  G9016.003.03.06.02.07.08 
 
Laboratory:    Atmospheric Analysis & Consulting, Inc. 
 
Data Reviewer:    Richard Amano, Stacey Mavrakos, Erlinda Rauto, and Pei Geng. 
 
Firm/Proj. No:    Laboratory Data Consultants, Inc./10065A 
 
Review Date:    April 2, 2003 
 
Sample Delivery Group (SDG) No.: HAN27 
   
Sample Nos.: FB005 

GMP22004* 
GMP22004DL* 
GMP23002* 

GMP23002DL* 
GMP24001 
GMP24001DL 
GMP25001 

GMP25001DL 
GMP26001 
GMP26002 

FB005MS 
FB005MSD 
FB005DUP 

GMP26002MS 
GMP26002MSD 
GMP26002DUP 

 
   * Full Validation Sample    
 
Matrix:   Air 
 
Collection Date(s): February 25, 2003 
 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999).  In addition, the Tetra 
Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses," "Data Validation Guidelines for 
Non-CLP Organic Analyses" (March 1997), and the document entitled “PRC Comprehensive Long-term Environmental 
Action Navy II Analytical Services Statement of Work” (September 1998) were used along with other specified criteria 
in EPA methods.  Data validation requirements are presented below. 
 
 
I certify that all data validation criteria outlined in the above referenced documents were assessed, and any 
qualifications made to the data were in accordance with those documents. 
 
 
_________________________ 
Certified by Richard Amano 
Principal Chemist 
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DATA VALIDATION REQUIREMENTS 
 
 
Full validation includes all parameters listed below.  Cursory validation parameters are indicated by an 
asterisk (*). 
 
 
 
CLP Organic Parameters    CLP Inorganic Parameters  
        
* Holding times     * Holding times 
 GC/MS instrument performance check  * Initial and continuing calibrations 
* Initial and continuing calibrations  * Blanks 
* Blanks      * Matrix spike 
* Surrogate recovery    * Laboratory control sample or blank  
* Matrix spike/matrix spike duplicate   spike 
* Laboratory control sample or blank spike  * Field duplicates 
* Field duplicates     * Matrix duplicates 
* Internal standard performance    ICP interference check sample 
 Target compound identification    GFAA quality control 
 Tentatively identified compounds  * ICP serial dilution 
 Compound quantitation     Sample result verification 
 Reported detection limits    Analyte quantitation 
 System performance     Reported detection limits 
* Overall assessment of data for the SDG  * Overall assessment of data for the SDG 
 
 
 
    Non-CLP Organic and Inorganic Parameters 
 
    * Method compliance 
    * Holding times 
    * Initial and continuing calibrations 
    * Blanks 
    * Matrix spike/matrix spike duplicate 
    * Laboratory control sample or blank spike 
    * Field duplicates 
    * Matrix duplicates 
    * Surrogate recovery 
     Analyte quantitation 
     Reported detection limits 
    * Overall assessment of data for the SDG 
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DATA VALIDATION QUALIFIERS AND CODES 

 
 
 
Data Validation Qualifiers 
 
UJ Estimated nondetected result 
 
J Estimated detected result 
 
R Rejected result 
 
NJ Tentatively Identified Compound (TIC) 
 
 
 
Data Validation Qualifier Codes 
 
J1/R3 System performance 
 
J2 Duplicate precision exceedance 
 
J3/R2 Matrix spike, laboratory control sample (LCS), surrogate recovery exceedance 
 
J4 Serial dilution  
 
J5/R1 Holding time exceedance 
 
J7/R7 Calibration exceedance 
 
J8 Compound above calibration range 
 
J9 ICP interference check sample 
 
J0 Internal standard exceedance 
 
U1 Laboratory blank contamination 
 
U2 Field blank contamination 
 
U4 Common laboratory contamination 
 
G, D, M, L, H, Z TPH qualifiers 
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DATA ASSESSMENT 
 

VOLATILE ORGANIC ANALYSIS (EPA Method TO-15) 
 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. The surrogate percent recoveries (%R) were within the QC limits with the exceptions listed below. 
 
B. Due to surrogate recovery problems, the following detected results are qualified as estimated (J3). 
 
  • All volatile compounds in samples GMP22004* GMP23002* GMP24001 GMP25001 
 
 The surrogates outside of QC limits are listed below. 
 
 Sample ID Surrogate % R QC Limits 
 GMP22004* Bromofluorobenzene 825 60-135% 
 GMP23002* Bromofluorobenzene 657 60-135% 
 GMP24001 Bromofluorobenzene 570 60-135% 
 GMP25001 Bromofluorobenzene 286 60-135% 
 
 High percent recoveries indicate that detected results may be biased high. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample GMP26002. The percent recoveries (%R) and 

relative percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on sample GMP26002. The relative percent differences (RPD) 

were within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
V. Blank Contamination 
 
A. Due to common laboratory contamination, the following results are considered nondetected (U4). 
 
 • Methylene chloride in 

samples 
GMP22004* 
GMP22004DL* 

GMP24001 
GMP24001DL 

GMP25001 
GMP25001DL 

GMP26001 
GMP26002 
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GMP23002* 
   
 • Acetone in sample GMP22004* 
 
 Acetone, Methylene chloride, and 2-Butanone are considered common laboratory contaminants when found 

at levels less than 5x the CRQL in environmental samples and not found in the associated blanks. 
 
B. No volatile contaminants were found in the method blanks. 
 
C. Due to field blank contamination, the following results are considered nondetected (U2). 
 
 • Propylene in samples GMP26001 GMP26002  
     
 • Dichlorodifluoromethane in samples GMP23002* GMP26001 GMP26002 
     
 • Chloromethane and Hexane in sample GMP25001   
     
 • Ethanol in sample GMP23002*   
     
 • Acetone in samples GMP23002DL* GMP24001  
     
 • Trichlorofluoromethane in sample GMP24001   
     
 • 2-Butanone in samples GMP23002* GMP24001  
     
 • Toluene in samples GMP22004DL*   
 
 The following compounds were detected in the associated field blank at the concentrations noted below. 
 
 Field Blank ID Compound Concentration, ppbv/v 
 FB005 Propylene 0.90 
 FB005 Dichlorodifluoromethane 0.82 
 FB005 Chloromethane 0.85 
 FB005 Ethanol 25 
 FB005 Acetone 21 
 FB005 Trichlorofluoromethane 4.2 
 FB005 2-Butanone 13 
 FB005 Hexane 2.7 
 FB005 Toluene 1.8 
 
 Detected results less than 5x the blank contamination were qualified. 
 
 
 
 
 
 
VI. Calibrations 
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A. Initial calibration was performed using required standard concentrations. Percent relative standard 
deviations (%RSD) were less than or equal to 25.0% for all volatile compounds for all volatile 
compounds. 

 
B. Continuing calibration was performed at the required frequencies as stated in the method. All of the 

continuing calibration percent differences (%D) between the initial calibration RRF and the 
continuing calibration RRF were less than or equal to 25.0% . 

 
 
VII. Internal Standards 
 
A. All internal standard area counts were within -50% to +100% of the associated calibration standard 

and retention times were ±30 seconds of the associated calibration standard retention time with the 
exceptions listed below. 

 
B. Due to internal standard problems, the following detected and nondetected results are qualified as 

estimated (J0/UJ0). 
 
  • Bromoform, 1,1,2,2-Tetrachloroethane, Chlorobenzene, Ethylbenzene, Styrene, 1,3,5-

Trimethylbenzene, 1,2,4-Trimethylbenzene, 1,3-Dichlorobenzene, 1,4-Dichlorobenzene, 
1,2-Dichlorobenzene, 1,2,4-Trichlorobenzene, Hexachlorobutadiene, m,p-Xylenes,  
o-Xylene, Benzyl chloride, and 4-Ethyltoluene in samples 

 
GMP22004* 
GMP23002* 
GMP24001 

 
 The internal standard area counts in the samples listed above were less than one half of the reference 

standard and are listed below. 
 
 Sample Internal Standard  Area QC Limits 
 GMP22004* Chlorobenzene-d5 406960 735065.5-2940262 
 GMP23002* Chlorobenzene-d5 490545 735065.5-2940262 
 GMP24001 Chlorobenzene-d5 651420 735065.5-2940262 
 
 Internal standard area counts of less than 50% of the standard area count may indicate a loss of 

instrument sensitivity. 
 
 
VIII. Field Duplicate 
 
A. No field duplicate samples were identified in this SDG. 
 
 
IX. Other Qualifications 
 
A. The following results are qualified as estimated (J). 
 
 • All VOA detected results reported below the RL. 
 
 Detected results reported below the RL are considered to be qualitatively acceptable, but 

quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection. 
 
B. The following detected results are qualified as estimated (J8). 
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 • Propylene in samples GMP22004* GMP23002* GMP24001 
 
 The above listed sample results exceeded the calibration range. 
 
 
Full Validation Criteria for Samples GMP22004*, GMP22004DL*, GMP23002*, and GMP23002DL* 
 
X. GC/MS Instrument Performance Checks 
 
A. The ion abundance criteria were met for the bromofluorobenzene (BFB) GC/MS instrument 

performance check.  The samples were analyzed within 24 hours of the associated instrument 
performance check. 

 
 
XI. Target Compound List (TCL) Identification 
 
A. The relative retention times, mass spectra, and peak identifications of the samples were evaluated. 

Target compound identification was considered to be correct with the exceptions listed below. 
 
B. The following detected result retention time (RT) were outside the QC limits as shown below. 
 
 Sample ID Compound QC Limits 
 GMP23002* Ethanol ±0.06 of the Standard 
 GMP23002DL* Acetone ±0.06 of the Standard 
 
 
XII. Compound Quantitation and Reported Detection Limits 
 
A. Sample results were recalculated with the proper dilution factors, weights, volumes, and percent 

moisture used to calculate the sample results.  The samples were found to be correctly quantitated. 
The reported detection limits were consistent with Tetra Tech EMI's required report limits and 
reflect any dilutions, weights, volumes, and percent moisture. 

 
 
XIII. Tentatively Identified Compounds (TICs) 
 
A. The TIC library searches were not performed for this SDG. 
 
 
XIV. System Performance 
 
A. The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous 

peaks, loss of resolution, and peak tailing.  No system degradation was noted. 
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FIXED GASES (O2, N2, CO, CO2, and Methane) ANALYSIS (by EPA Method 3C) 
 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. Surrogates were not required by the method. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample FB005. The percent recoveries (%R) and relative 

percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on sample FB005. The relative percent differences (RPD) were 

within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
V. Blank Contamination 
 
A. Due to method blank contamination, the following results are considered nondetected (U1). 
 
 • Nitrogen in samples FB005 

GMP22004* 
GMP23002* 
GMP24001 

GMP25001 
GMP26001 

GMP26002 

 
 The following compound was detected in the associated method blank at the concentration noted 

below. 
  
 Blank ID Compound Concentration 
 MBLK Nitrogen 80% 
 
 Detected results less than 5x the blank contamination were qualified. 
 
B. Due to field blank contamination, the following results are considered nondetected (U2). 
 
 • Oxygen in samples GMP22004* 

GMP23002* 
GMP24001 
GMP25001 

GMP26001 GMP26002 

 
 The following compound was detected in the associated field blank at the concentration noted below. 
 Field Blank ID Compound Concentration 
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 Field Blank ID Compound Concentration 
 FB005 Oxygen 21% 
 
 Detected results less than 5x the blank contamination were qualified. 
 
 
VI. Calibrations 
 
A. Initial calibration of compounds was performed as required by the method. The percent relative standard 

deviations (%RSD) of calibration factors for compounds were less than or equal to 25.0% . 
 
B. Calibration verification was performed at required frequencies. The percent differences (%D)  
 of amounts in continuing standard mixtures were within the 25.0% QC limits. 
 
 
VII. Field Duplicate 
 
A. No field duplicate samples were identified in this SDG. 
 
 
VIII. Other Qualifications 
 
A. No results were reported below the RL. 
 
 
Full Validation Criteria for Samples GMP22004* and GMP23002* 
 
IX. Compound Quantitation and Reported Detection Limits 
 
A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent 

moisture used to calculate the sample results.  The samples were found to be correctly quantitated. 
The reported detection limits were consistent with Tetra Tech EMI's required report limits and 
reflect any dilutions, weights, volumes, and percent moisture. 

 
 
X. System Performance 
 
A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak 

tailing.  No system degradation was noted. 
 
 
XI. Compound Identification 
 
A. Target compound identification was considered to be correct for samples GMP22004* and 

GMP23002*. 
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NON-METHANE HYDROCARBONS (TNMHC) and METHANE ANALYSIS 
(by EPA Method 25C) 

 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. Surrogates were not required by the method. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample FB005. The percent recoveries (%R) and relative 

percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on sample FB005. The relative percent differences (RPD) were 

within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
V. Blank Contamination 
 
A. No non-methane hydrocarbon or methane contaminants were found in the method blanks. No samples were 

qualified based on the contaminants found in the field blank sample FB005. 
 
 
VI. Calibrations 
 
A. Initial calibration of compounds was performed as required by the method. The percent relative standard 

deviations (%RSD) of calibration factors for compounds were less than or equal to 20.0% . 
 
B. Calibration verification was performed at required frequencies. The percent differences (%D)  
 of amounts in continuing standard mixtures were within the 25.0% QC limits. 
 
 
VII. Field Duplicate 
 
A. No field duplicate samples were identified in this SDG. 
 
 
VIII. Other Qualifications 
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A. No results were reported below the RL. 
 
B. The following detected results are qualified as estimated (J8). 
 
 • Methane in sample GMP23002*   
 
 The above listed sample results exceeded the calibration range. 
 
 
Full Validation Criteria for Samples GMP22004* and GMP23002* 
 
IX. Compound Quantitation and Reported Detection Limits 
 
A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent 

moisture used to calculate the sample results.  The samples were found to be correctly quantitated. 
The reported detection limits were consistent with Tetra Tech EMI's required report limits and 
reflect any dilutions, weights, volumes, and percent moisture. 

 
 
X. System Performance 
 
A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak 

tailing.  No system degradation was noted. 
 
 
XI. Compound Identification 
 
A. Target compound identification was considered to be correct for samples GMP22004* and GMP23002*. 
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OVERALL ASSESSMENT OF DATA 
 
I. Method Compliance and Additional Comments 
 
A. All analyses were conducted within all specifications of the requested method with the exceptions listed below. 
 

• For the volatile analysis, the RRT was outside the QC limits for Ethanol for sample GMP23002* 
and the RRT was outside the QC limits for Acetone for sample GMP23002DL*. 

 
 

II. Usability 
 

Volatile Organic Analysis 
 

A. No results for volatile analysis were rejected in this SDG. 
 

B. Due to common laboratory and field blank contamination, surrogate, internal standard, and compound 
quantitation problems in the volatile analysis, several samples were qualified as estimated. The findings 
were as follows: 

 
• Due to common laboratory contamination problems, Methylene chloride was qualified 

nondetect in nine samples and Acetone was qualified nondetect in one sample. 
 
• Due to field blank contamination problems, Propylene, Acetone, and 2-Butanone were 

qualified nondetect in two samples, Dichlorodifluoromethane was qualified nondetect in 
three samples, and Chloromethane, Ethanol, Trichlorofluoromethane, Hexane, and Toluene 
were qualified nondetect in one sample. 

 
• Due to surrogate recovery problems, all volatile detected results were qualified as estimated in 

four samples. 
 
• Due to internal standard area count problems, Bromoform, 1,1,2,2-Tetrachloroethane, 

Chlorobenzene, Ethylbenzene, Styrene, 1,3,5-Trimethylbenzene, 1,2,4-Trimethylbenzene, 1,3-
Dichlorobenzene, 1,4-Dichlorobenzene, 1,2-Dichlorobenzene, 1,2,4-Trichlorobenzene, 
Hexachlorobutadiene, m,p-Xylenes, o-Xylene, Benzyl chloride, and 4-Ethyltoluene results were 
qualified as estimated in three samples. 

 
• All detected results reported below the RL were qualified as estimated. 
 
• Due to compound quantitation problems, Propylene detected results were qualified as 

estimated in three samples. 
 
C. Samples GMP22004*, GMP23002*, GMP24001, and GMP25001 were diluted due to surrogate 

recoveries outside the QC limits or sample results exceeding the calibration range. For samples 
GMP22004*, GMP23002*, and GMP24001 all volatile results except Propylene should be considered the 
most usable. The Propylene results for samples GMP22004DL*, GMP23002DL*, and GMP24001DL 
should be considered the most usable. For sample GMP25001, all volatile results except should be 
considered the most usable. The volatile results for sample GMP25001DL should not be considered 
usable. 
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Fixed Gases Analysis 
 
A. No results for fixed gases analysis were rejected in this SDG. 
 
B. Due to method blank and field blank contamination problems in the fixed gases analysis, several 

samples were qualified as estimated. The findings were as follows: 
 

• Due to method blank contamination problems, Nitrogen was qualified nondetect in seven samples. 
 
• Due to field blank contamination problems, Oxygen was qualified nondetect in six samples. 

 
C. No samples were reextracted or reanalyzed for fixed gases analysis in this SDG. 
 

Non-Methane Hydrocarbons and Methane Analysis 
 
A. No results for non-methane hydrocarbons and methane analysis were rejected in this SDG. 
 
B. Due to compound quantitation problems in the non-methane hydrocarbons and methane analysis, 

several samples were qualified as estimated. The findings were as follows: 
 

• Due to compound quantitation problems, Methane detected results were qualified as 
estimated in one sample. 

 
C. No samples were reextracted or reanalyzed for non-methane hydrocarbons and methane analysis 

in this SDG. 
 
 
III. The quality control criteria reviewed, other than those discussed above, were met and are 

considered acceptable. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the full and cursory data validation, all other results are considered 
valid and usable for all purposes. 
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 DATA VALIDATION REPORT 
 
 
Site:     Hunters Point Shipyard, HPS, DO 003 Data Gaps Investigation 
 
Contract Task Order (CTO) No.:  G9016.057.18.02 
 
Laboratory:    Atmospheric Analysis & Consulting, Inc. 
 
Data Reviewer:    Richard Amano, Stacey Mavrakos, Erlinda Rauto, and Pei Geng. 
 
Firm/Proj. No:    Laboratory Data Consultants, Inc./10066A 
 
Review Date:    April 2, 2003 
 
Sample Delivery Group (SDG) No.: HAN28 
   
Sample Nos.: GMP19SG002 

GMP18SG002 
GMP17SG002 
GMP16SG003 

GMP15SG002 
GMP14SG002 
GMP13SG002* 
GMP13SG003* 

GMPFB004 
GMP19SG002MS 
GMP19SG002MSD 
GMP19SG002DUP 

GMP18SG002MS 
GMP18SG002MSD 
GMP18SG002DUP 

 
   * Full Validation Sample    
 
Matrix:   Air 
 
Collection Date(s): February 25, 2003 
 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999).  In addition, the Tetra 
Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses," "Data Validation Guidelines for 
Non-CLP Organic Analyses" (March 1997), and the document entitled “PRC Comprehensive Long-term Environmental 
Action Navy II Analytical Services Statement of Work” (September 1998) were used along with other specified criteria 
in EPA methods.  Data validation requirements are presented below. 
 
 
I certify that all data validation criteria outlined in the above referenced documents were assessed, and any 
qualifications made to the data were in accordance with those documents. 
 
 
_________________________ 
Certified by Richard Amano 
Principal Chemist 
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DATA VALIDATION REQUIREMENTS 
 
 
Full validation includes all parameters listed below.  Cursory validation parameters are indicated by an 
asterisk (*). 
 
 
 
CLP Organic Parameters    CLP Inorganic Parameters  
        
* Holding times     * Holding times 
 GC/MS instrument performance check  * Initial and continuing calibrations 
* Initial and continuing calibrations  * Blanks 
* Blanks      * Matrix spike 
* Surrogate recovery    * Laboratory control sample or blank  
* Matrix spike/matrix spike duplicate   spike 
* Laboratory control sample or blank spike  * Field duplicates 
* Field duplicates     * Matrix duplicates 
* Internal standard performance    ICP interference check sample 
 Target compound identification    GFAA quality control 
 Tentatively identified compounds  * ICP serial dilution 
 Compound quantitation     Sample result verification 
 Reported detection limits    Analyte quantitation 
 System performance     Reported detection limits 
* Overall assessment of data for the SDG  * Overall assessment of data for the SDG 
 
 
 
    Non-CLP Organic and Inorganic Parameters 
 
    * Method compliance 
    * Holding times 
    * Initial and continuing calibrations 
    * Blanks 
    * Matrix spike/matrix spike duplicate 
    * Laboratory control sample or blank spike 
    * Field duplicates 
    * Matrix duplicates 
    * Surrogate recovery 
     Analyte quantitation 
     Reported detection limits 
    * Overall assessment of data for the SDG 
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DATA VALIDATION QUALIFIERS AND CODES 

 
 
 
Data Validation Qualifiers 
 
UJ Estimated nondetected result 
 
J Estimated detected result 
 
R Rejected result 
 
NJ Tentatively Identified Compound (TIC) 
 
 
 
Data Validation Qualifier Codes 
 
J1/R3 System performance 
 
J2 Duplicate precision exceedance 
 
J3/R2 Matrix spike, laboratory control sample (LCS), surrogate recovery exceedance 
 
J4 Serial dilution  
 
J5/R1 Holding time exceedance 
 
J7/R7 Calibration exceedance 
 
J8 Compound above calibration range 
 
J9 ICP interference check sample 
 
J0 Internal standard exceedance 
 
U1 Laboratory blank contamination 
 
U2 Field blank contamination 
 
U4 Common laboratory contamination 
 
G, D, M, L, H, Z TPH qualifiers 
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DATA ASSESSMENT 
 

VOLATILE ORGANIC ANALYSIS (EPA Method TO-15) 
 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. The surrogate percent recoveries (%R) were within the QC limits. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample GMP26002. The percent recoveries (%R) and 

relative percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on sample GMP26002. The relative percent differences (RPD) 

were within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
V. Blank Contamination 
 
A. Due to common laboratory contamination, the following results are considered nondetected (U4). 
 
 • Methylene chloride in 

samples 
GMP19SG002 
GMP18SG002 

GMP17SG002 
GMP15SG002 

GMP13SG002* GMPFB004 

      
 • Acetone in samples GMP16SG003 GMP14SG002 GMP13SG002*  
      
 • 2-Butanone in sample GMP13SG003*    
 
 Acetone, Methylene chloride, and 2-Butanone are considered common laboratory contaminants when found 

at levels less than 5x the CRQL in environmental samples and not found in the associated blanks. 
 
B. No volatile contaminants were found in the method blanks. 
 
C. Due to field blank contamination, the following results are considered nondetected (U2). 
 
 • Propylene in samples GMP19SG002 

GMP17SG002 
GMP16SG003 
GMP15SG002 

GMP14SG002 
GMP13SG002* 

GMP13SG003* 
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 • Dichlorodifluoromethane in samples GMP19SG002 

GMP18SG002 
GMP17SG002 

GMP16SG003 
GMP15SG002 
GMP14SG002 

GMP13SG002* 
GMP13SG003* 

      
 • Ethanol in samples GMP18SG002 

GMP16SG003 
GMP14SG002 GMP13SG002* GMP13SG003* 

      
 • Acetone in samples GMP13SG003*    
      
 • Hexane in samples GMP19SG002 GMP15SG002 GMP13SG002*  
      
 • Toluene in samples GMP19SG002 

GMP16SG003 
GMP14SG002 GMP13SG002* GMP13SG003* 

 
 The following compounds were detected in the associated field blank at the concentrations noted below. 
 
 Field Blank ID Compound Concentration, ppbv/v 
 GMPFB004 Propylene 1.8 
 GMPFB004 Dichlorodifluoromethane 0.99 
 GMPFB004 Ethanol 3.4 
 GMPFB004 Acetone 3.6 
 GMPFB004 Hexane 1.2 
 GMPFB004 Toluene 2.1 
 
 Detected results less than 5x the blank contamination were qualified. 
 
 
VI. Calibrations 
 
A. Initial calibration was performed using required standard concentrations. Percent relative standard 

deviations (%RSD) were less than or equal to 25.0% for all volatile compounds for all volatile 
compounds. 

 
B. Continuing calibration was performed at the required frequencies as stated in the method. All of the 

continuing calibration percent differences (%D) between the initial calibration RRF and the 
continuing calibration RRF were less than or equal to 25.0% . 

 
 
VII. Internal Standards 
 
A. All internal standard area counts were within -50% to +100% of the associated calibration standard 

and retention times were ±30 seconds of the associated calibration standard retention time. 
 
 
 
 
VIII. Field Duplicate 
 
A. No field duplicate samples were identified in this SDG. 
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IX. Other Qualifications 
 
A. The following results are qualified as estimated (J). 
 
 • All VOA detected results reported below the RL. 
 
 Detected results reported below the RL are considered to be qualitatively acceptable, but 

quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection. 
 
 
Full Validation Criteria for Samples GM13SG002* and GMP13SG003* 
 
X. GC/MS Instrument Performance Checks 
 
A. The ion abundance criteria were met for the bromofluorobenzene (BFB) GC/MS instrument 

performance check.  The samples were analyzed within 24 hours of the associated instrument 
performance check. 

 
 
XI. Target Compound List (TCL) Identification 
 
A. The relative retention times, mass spectra, and peak identifications of the samples were evaluated. 

Target compound identification was considered to be correct with the exceptions listed below. 
 
B. The following detected result retention time (RRT) were outside the QC limits as shown below. 
 
 Sample ID Compound QC Limits 
 GMP13SG002* Ethanol ±0.06 of the Standard 
 GMP13SG002* Acetone ±0.06 of the Standard 
 GMP13SG003* Ethanol ±0.06 of the Standard 
 GMP13SG003* Acetone ±0.06 of the Standard 
 GMP13SG003* 2-Butanone ±0.06 of the Standard 
 GMP13SG003* Tetrahydrofuran ±0.06 of the Standard 
 
 
XII. Compound Quantitation and Reported Detection Limits 
 
A. Sample results were recalculated with the proper dilution factors, weights, volumes, and percent 

moisture used to calculate the sample results.  The samples were found to be correctly quantitated. 
The reported detection limits were consistent with Tetra Tech EMI's required report limits and 
reflect any dilutions, weights, volumes, and percent moisture. 

 
 
 
XIII. Tentatively Identified Compounds (TICs) 
 
A. The TIC library searches were not performed for this SDG. 
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XIV. System Performance 
 
A. The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous 

peaks, loss of resolution, and peak tailing.  No system degradation was noted. 
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FIXED GASES (O2, N2, CO, CO2, and Methane) ANALYSIS (by EPA Method 3C) 
 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. Surrogates were not required by the method. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample GMP18SG002. The percent recoveries (%R) and 

relative percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on sample GMP18SG002. The relative percent differences (RPD) 

were within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
V. Blank Contamination 
 
A. Due to method blank contamination, the following results are considered nondetected (U1). 
 
 • Nitrogen in samples GMP19SG002 

GMP18SG002 
GMP17SG002 

GMP16SG003 
GMP15SG002 

GMP14SG002 
GMP13SG002* 

GMP13SG003* 
GMPFB004 

 
 The following compound was detected in the associated method blank at the concentration noted 

below. 
  
 Blank ID Compound Concentration 
 MBLK (2/27/03) Nitrogen 80.2% 
 MBLK (2/28/03) Nitrogen 78.7% 
 
 Detected results less than 5x the blank contamination were qualified. 
 
B. Due to field blank contamination, the following results are considered nondetected (U2). 
 
 • Oxygen in samples GMP19SG002 

GMP18SG002 
GMP17SG002 
GMP16SG003 

GMP15SG002 
GMP14SG002 

GMP13SG002* 
GMP13SG003* 

 The following compound was detected in the associated field blank at the concentration noted below. 
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 Field Blank ID Compound Concentration 
 GMPFB004 Oxygen 22% 
 
 Detected results less than 5x the blank contamination were qualified. 
 
 
VI. Calibrations 
 
A. Initial calibration of compounds was performed as required by the method. The percent relative standard 

deviations (%RSD) of calibration factors for compounds were less than or equal to 25.0% . 
 
B. Calibration verification was performed at required frequencies. The percent differences (%D)  
 of amounts in continuing standard mixtures were within the 25.0% QC limits. 
 
 
VII. Field Duplicate 
 
A. No field duplicate samples were identified in this SDG. 
 
 
VIII. Other Qualifications 
 
A. No results were reported below the RL. 
 
 
Full Validation Criteria for Samples GMP13SG002* and GMP13SG003* 
 
IX. Compound Quantitation and Reported Detection Limits 
 
A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent 

moisture used to calculate the sample results.  The samples were found to be correctly quantitated. 
The reported detection limits were consistent with Tetra Tech EMI's required report limits and 
reflect any dilutions, weights, volumes, and percent moisture. 

 
 
X. System Performance 
 
A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak 

tailing.  No system degradation was noted. 
 
 
XI. Compound Identification 
 
A. Target compound identification was considered to be correct for samples GMP13SG002* and 

GMP13SG003*. 
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NON-METHANE HYDROCARBONS (TNMHC) and METHANE ANALYSIS 
(by EPA Method 25C) 

 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. Surrogates were not required by the method. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample GMP19SG002. The percent recoveries (%R) and 

relative percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on sample GMP19SG002. The relative percent differences (RPD) 

were within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
V. Blank Contamination 
 
A. No non-methane hydrocarbon or methane contaminants were found in the method blanks. No samples were 

qualified based on the contaminants found in the field blank sample GMPFB004. 
 
 
VI. Calibrations 
 
A. Initial calibration of compounds was performed as required by the method. The percent relative standard 

deviations (%RSD) of calibration factors for compounds were less than or equal to 20.0% . 
 
B. Calibration verification was performed at required frequencies. The percent differences (%D)  
 of amounts in continuing standard mixtures were within the 25.0% QC limits. 
 
 
VII. Field Duplicate 
 
A. No field duplicate samples were identified in this SDG. 
 
 
VIII. Other Qualifications 
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A. No results were reported below the RL. 
 
 
Full Validation Criteria for Samples GMP13SG002* and GMP13SG003* 
 
IX. Compound Quantitation and Reported Detection Limits 
 
A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent 

moisture used to calculate the sample results.  The samples were found to be correctly quantitated. 
The reported detection limits were consistent with Tetra Tech EMI's required report limits and 
reflect any dilutions, weights, volumes, and percent moisture. 

 
 
X. System Performance 
 
A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak 

tailing.  No system degradation was noted. 
 
 
XI. Compound Identification 
 
A. Target compound identification was considered to be correct for samples GMP13SG002* and 

GMP13SG003*. 
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OVERALL ASSESSMENT OF DATA 
 
I. Method Compliance and Additional Comments 
 
A. All analyses were conducted within all specifications of the requested method with the exceptions listed below. 
 

• For the volatile analysis, the RRT was outside the QC limits for Ethanol and Acetone for samples 
GMP13SG002* and GMP13SG003* and the RRT was outside the QC limits for 2-Butanone and 
Tetrahydrofuran for sample GMP13SG003*. 

 
 

II. Usability 
 

Volatile Organic Analysis 
 

A. No results for volatile analysis were rejected in this SDG. 
 

B. Due to common laboratory and field blank contamination, surrogate, internal standard, and compound 
quantitation problems in the volatile analysis, several samples were qualified as estimated. The findings 
were as follows: 

 
• Due to common laboratory contamination problems, Methylene chloride was qualified 

nondetect in six samples, Acetone was qualified nondetect in three samples, and 2-
Butanone was qualified nondetect in one sample. 

 
• Due to field blank contamination problems, Propylene was qualified nondetect in seven 

samples, Dichlorodifluoromethane was qualified nondetect in eight samples, Ethanol and 
Toluene were qualified nondetect in five samples, Acetone was qualified nondetect in 
one sample, and Hexane was qualified nondetect in three samples. 

 
• All detected results reported below the RL were qualified as estimated. 
 

C. No samples were reextracted or reanalyzed for fixed gases analysis in this SDG. 
 

Fixed Gases Analysis 
 
A. No results for fixed gases analysis were rejected in this SDG. 
 
B. Due to method blank and field blank contamination problems in the fixed gases analysis, several 

samples were qualified as estimated. The findings were as follows: 
 

• Due to method blank contamination problems, Nitrogen was qualified nondetect in nine samples. 
 
• Due to field blank contamination problems, Oxygen was qualified nondetect in eight samples. 

 
C. No samples were reextracted or reanalyzed for fixed gases analysis in this SDG. 
 

Non-Methane Hydrocarbons and Methane Analysis 
 
A. No results for non-methane hydrocarbons and methane analysis were rejected in this SDG. 
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B. No samples were reextracted or reanalyzed for non-methane hydrocarbons and methane analysis 
in this SDG. 

 
 
III. The quality control criteria reviewed, other than those discussed above, were met and are 

considered acceptable. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the full and cursory data validation, all other results are considered 
valid and usable for all purposes. 
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 DATA VALIDATION REPORT 
 
 
Site:     Hunters Point Shipyard, HPS, DO 003 Data Gaps Investigation 
 
Contract Task Order (CTO) No.:  G9016.003.03.06.02.07.08 
 
Laboratory:    Atmospheric Analysis & Consulting, Inc. 
 
Data Reviewer:    Richard Amano, Stacey Swenson, Erlinda Rauto, and Pei Geng. 
 
Firm/Proj. No:    Laboratory Data Consultants, Inc./10540A 
 
Review Date:    July 9, 2003 
 
Sample Delivery Group (SDG) No.: HAN29 
   
Sample Nos.: FB006 

GMP22005* 
GMP22005DL* 
GMP23003 

GMP24002 
GMP24002RE 
GMP25002 
GMP25002RE 

GMP25003 
GMP25003DL 
GMP26003 
GMP26003RE 

FB006MS 
FB006MSD 
FB006DUP 
GMP22005DUP 

GMP23003DUP 
GMP26003MS 
GMP26003MSD 
GMP26003DUP 

 
   * Full Validation Sample    
 
Matrix:   Air 
 
Collection Date(s): May 27, 2003 
 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999).  In addition, the Tetra 
Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses," "Data Validation Guidelines for 
Non-CLP Organic Analyses" (March 1997), and the document entitled “PRC Comprehensive Long-term Environmental 
Action Navy II Analytical Services Statement of Work” (September 1998) were used along with other specified criteria 
in EPA methods.  Data validation requirements are presented below. 
 
 
I certify that all data validation criteria outlined in the above referenced documents were assessed, and any 
qualifications made to the data were in accordance with those documents. 
 
 
_________________________ 
Certified by Richard Amano 
Principal Chemist 
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DATA VALIDATION REQUIREMENTS 
 
 
Full validation includes all parameters listed below.  Cursory validation parameters are indicated by an 
asterisk (*). 
 
 
 
CLP Organic Parameters    CLP Inorganic Parameters  
        
* Holding times     * Holding times 
 GC/MS instrument performance check  * Initial and continuing calibrations 
* Initial and continuing calibrations  * Blanks 
* Blanks      * Matrix spike 
* Surrogate recovery    * Laboratory control sample or blank  
* Matrix spike/matrix spike duplicate   spike 
* Laboratory control sample or blank spike  * Field duplicates 
* Field duplicates     * Matrix duplicates 
* Internal standard performance    ICP interference check sample 
 Target compound identification    GFAA quality control 
 Tentatively identified compounds  * ICP serial dilution 
 Compound quantitation     Sample result verification 
 Reported detection limits    Analyte quantitation 
 System performance     Reported detection limits 
* Overall assessment of data for the SDG  * Overall assessment of data for the SDG 
 
 
 
    Non-CLP Organic and Inorganic Parameters 
 
    * Method compliance 
    * Holding times 
    * Initial and continuing calibrations 
    * Blanks 
    * Matrix spike/matrix spike duplicate 
    * Laboratory control sample or blank spike 
    * Field duplicates 
    * Matrix duplicates 
    * Surrogate recovery 
     Analyte quantitation 
     Reported detection limits 
    * Overall assessment of data for the SDG 
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DATA VALIDATION QUALIFIERS AND CODES 

 
 
 
Data Validation Qualifiers 
 
UJ Estimated nondetected result 
 
J Estimated detected result 
 
R Rejected result 
 
NJ Tentatively Identified Compound (TIC) 
 
 
 
Data Validation Qualifier Codes 
 
J1/R3 System performance 
 
J2 Duplicate precision exceedance 
 
J3/R2 Matrix spike, laboratory control sample (LCS), surrogate recovery exceedance 
 
J4 Serial dilution  
 
J5/R1 Holding time exceedance 
 
J7/R7 Calibration exceedance 
 
J8 Compound above calibration range 
 
J9 ICP interference check sample 
 
J0 Internal standard exceedance 
 
U1 Laboratory blank contamination 
 
U2 Field blank contamination 
 
U4 Common laboratory contamination 
 
G, D, M, L, H, Z TPH qualifiers 
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DATA ASSESSMENT 
 

VOLATILE ORGANIC ANALYSIS (EPA Method TO-15) 
 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. The surrogate percent recoveries (%R) were within the QC limits with the exceptions listed below. 
 
B. Due to surrogate recovery problems, the following detected results are qualified as estimated (J3). 
 
  • All volatile compounds in samples GMP22005* GMP25003 
 
 The surrogates outside of QC limits are listed below. 
 
 Sample ID Surrogate % R QC Limits 
 GMP22005* Bromofluorobenzene 198 48-151% 
 GMP25003 Bromofluorobenzene 160 48-151% 
 
 High percent recoveries indicate that detected results may be biased high. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample GMP26003. The percent recoveries (%R) and 

relative percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on samples GMP22005, GMP23003, and GMP26003. The 

relative percent differences (RPD) were within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
V. Blank Contamination 
 
A. Due to common laboratory contamination, the following results are considered nondetected (U4). 
 
 • Methylene chloride in sample FB006  
    
 • 2-Butanone in samples GMP24002 GMP24002RE 
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 Acetone, Methylene chloride, and 2-Butanone are considered common laboratory contaminants when found 
at levels less than 5x the CRQL in environmental samples and not found in the associated blanks. 

 
B. No volatile contaminants were found in the method blanks. 
 
C. Due to field blank contamination, the following results are considered nondetected (U2). 
 
 • Cyclohexane in samples GMP25002 GMP25002RE GMP25003 GMP25003DL 
 
 The following compounds were detected in the associated field blank at the concentrations noted below. 
 
 Field Blank ID Compound Concentration, ppbv/v 
 FB006 Cyclohexane 7.9 
 
 Detected results less than 5x the blank contamination were qualified. 
 
 
VI. Calibrations 
 
A. Initial calibration was performed using required standard concentrations. Percent relative standard 

deviations (%RSD) were less than or equal to 30.0% for all volatile compounds for all volatile 
compounds. 

 
B. Continuing calibration was performed at the required frequencies as stated in the method. All of the 

continuing calibration percent differences (%D) between the initial calibration RRF and the 
continuing calibration RRF were less than or equal to 25.0% . 

 
 
VII. Internal Standards 
 
A. All internal standard area counts were within -50% to +100% of the associated calibration standard 

and retention times were ±30 seconds of the associated calibration standard retention time. 
 
 
VIII. Field Duplicate 
 
A. No field duplicate samples were identified in this SDG. 
 
 
IX. Other Qualifications 
 
A. No results were reported below the RL. 
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Full Validation Criteria for Samples GMP22005* and GMP22005DL* 
 
X. GC/MS Instrument Performance Checks 
 
A. The ion abundance criteria were met for the bromofluorobenzene (BFB) GC/MS instrument 

performance check.  The samples were analyzed within 24 hours of the associated instrument 
performance check.. 

 
 
XI. Target Compound List (TCL) Identification 
 
A. The relative retention times, mass spectra, and peak identifications of the samples were evaluated. 

Target compound identification was considered to be correct. 
 
 
XII. Compound Quantitation and Reported Detection Limits 
 
A. Sample results were recalculated with the proper dilution factors, weights, volumes, and percent 

moisture used to calculate the sample results.  The samples were found to be correctly quantitated. 
The reported detection limits were consistent with Tetra Tech EMI's required report limits and 
reflect any dilutions, weights, volumes, and percent moisture. 

 
 
XIII. Tentatively Identified Compounds (TICs) 
 
A. The TIC library searches were not performed for this SDG. 
 
 
XIV. System Performance 
 
A. The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous 

peaks, loss of resolution, and peak tailing.  No system degradation was noted. 
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FIXED GASES (O2, N2, CO, CO2, and Methane) ANALYSIS (by EPA Method 3C) 
 
 
I. Holding Times 
 
A. The 30 day analysis holding time requirement for air samples in summa-cannisters was met. 
 
 
II. Surrogate Recovery 
 
A. Surrogates were not required by the method. 
 
 
III. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
A  The MS/MSD analysis was performed on sample FB006. The percent recoveries (%R) and relative 

percent differences (RPD) were within the QC limits. 
 
B  The DUP analysis was performed on sample FB006. The relative percent differences (RPD) were 

within the QC limits. 
 
 
IV. Blank Spike or Laboratory Control Sample (LCS) 
 
A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries 

(%R) and relative percent differences (RPD) were within the QC limits. 
 
 
V. Blank Contamination 
 
A. No fixed gases contaminants were found in the method blanks. 
 
B. Due to field blank contamination, the following results are considered nondetected (U2). 
 
 • Oxygen in samples GMP22005* 

GMP23003 
GMP24002 
GMP25002 

GMP25003 GMP26003 

      
 • Nitrogen in samples GMP24002 GMP25003 GMP26003 GMP25002 
 
 The following compounds was detected in the associated field blank at the concentration noted below. 
 
 Field Blank ID Compound Concentration 
 FB006 Oxygen 22% 
 FB006 Nitrogen 78% 
 
 Detected results less than 5x the blank contamination were qualified. 
 
 
 
VI. Calibrations 
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A. Initial calibration of compounds was performed as required by the method. The percent relative standard 

deviations (%RSD) of calibration factors for compounds were less than or equal to 25.0% . 
 
B. Calibration verification was performed at required frequencies. The relative percent differences 

(RPD) of amounts in continuing standard mixtures were within the 25.0% QC limits. 
 
 
VII. Field Duplicate 
 
A. No field duplicate samples were identified in this SDG. 
 
 
VIII. Other Qualifications 
 
A. No results were reported below the RL. 
 
 
Full Validation Criteria for Sample GMP22005* 
 
IX. Compound Quantitation and Reported Detection Limits 
 
A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent 

moisture used to calculate the sample results.  The samples were found to be correctly quantitated. 
The reported detection limits were consistent with Tetra Tech EMI's required report limits and 
reflect any dilutions, weights, volumes, and percent moisture. 

 
 
X. System Performance 
 
A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak 

tailing.  No system degradation was noted. 
 
 
XI. Compound Identification 
 
A. Target compound identification was considered to be correct for sample GMP22005*. 
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OVERALL ASSESSMENT OF DATA 
 
I. Method Compliance and Additional Comments 
 
A. All analyses were conducted within all specifications of the requested methods. 
 

 
II. Usability 
 

Volatile Organic Analysis 
 

A. No results for volatile analysis were rejected in this SDG. 
 

B. Due to common laboratory and field blank contamination and surrogate problems in the volatile analysis, 
several samples were qualified as estimated. The findings were as follows: 

 
• Due to common laboratory contamination problems, Methylene chloride was qualified 

nondetect in one sample and 2-Butanone was qualified nondetect in two samples. 
 
• Due to field blank contamination problems, Cyclohexane was qualified nondetect in four 

samples. 
 
• Due to surrogate recovery problems, all volatile detected results were qualified as 

estimated in two samples. 
 

C. Samples GMP22005*, GMP24002, GMP25002, and GMP26003 was reanalyzed due to low 
surrogate recoveries and sample GMP25003 was diluted. Since the reanalyzed and diluted sample 
results did not improve, the original analyses should be considered the most usable. 

 
Fixed Gases Analysis 

 
A. No results for fixed gases analysis were rejected in this SDG. 
 
B. Due to field blank contamination problems in the fixed gases analysis, several samples were 

qualified as estimated. The findings were as follows: 
 

• Due to field blank contamination problems, Oxygen was qualified nondetect in six samples and 
Nitrogen was qualified nondetect in four samples. 

 
C. No samples were reextracted or reanalyzed for fixed gases analysis in this SDG. 
 
 
III. The quality control criteria reviewed, other than those discussed above, were met and are 

considered acceptable. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the full and cursory data validation, all other results are considered 
valid and usable for all purposes. 
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1.0  INTRODUCTION 

This appendix to the landfill gas time-critical removal action (TCRA) closeout report describes 
investigation and maintenance activities related to the landfill gas control system.  This appendix 
is intended as a supplement to the information presented in the closeout report and should be 
read in conjunction with the closeout report.  The landfill gas control system includes a low-
permeability, high-density polyethylene (HDPE) barrier with a high-permeability gravel venting 
trench and pipe system on the landfill side of the barrier.  This allows for passive and active 
removal of landfill gas to prevent methane from migrating toward the University of California, 
San Francisco (UCSF) compound.  Treatment systems are also added to the discharge of the pipe 
system as an added precaution to ensure that nonmethane organic compounds do not leave the 
site at unsafe levels.  Figure I-1 presents a typical cross section of the landfill gas control system. 

The landfill gas control system prevents landfill gas migration by a combination of venting and 
extracting gas from the venting trench.  By venting and extracting, the system has successfully 
prevented gas migration from the landfill.  However, the goal was to eventually only operate the 
system passively.  During the TCRA, monitoring results identified a potential construction issue 
with the landfill gas control system that allowed landfill gas to migrate across the wall when 
extraction was taking place at EX-3. 

Section 2.0 of this appendix summarizes the TCRA monitoring that identified landfill gas 
migrating beyond the control system.  Section 3.0 identifies and evaluates the potential migration 
pathways for the landfill gas that migrated beyond the control system.  Section 4.0 describes the 
investigation of the various possible methane migration scenarios.  Section 5.0 discusses 
response actions involved in addressing the possible methane migration pathways.  Section 6.0 
describes the additional investigation and maintenance conducted at gas monitoring probe 
(GMP) 24.  Section 7.0 describes the ongoing maintenance and monitoring activities. 

2.0  OBSERVATIONS DURING THE TIME-CRITICAL REMOVAL ACTION 

Monitoring data collected during the TCRA indicated potential leaks in the landfill gas control 
system.  To assess these concerns, the U.S. Department of the Navy (Navy) evaluated existing 
data to determine the source of the increased methane levels and conducted preliminary 
extraction tests to identify the location of the problem at they system by correlating methane 
concentrations.  The paragraphs below discuss the results of monitoring data. 

Two rounds of gas extraction were performed under the TCRA.  After the first round of 
extraction during the TCRA, methane levels at all UCSF GMPs were reduced below the 
intermediate TCRA goals established for the first round of extraction.  However, during the 
second round of gas extraction at EX-3, methane levels did not decrease as expected or as 
observed at other GMPs across the site.  During the second round of extraction, the methane 
level at EX-3 continued to rise, eventually increasing above the concentration observed before 
the TCRA was initiated and above concentrations observed at adjacent wells and GMPs.  A 
corresponding increase was also observed in GMP01A, which is between the landfill gas control 
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system and EX-3.  As extraction at EX-3 continued, methane levels at EX-2 and GMP22 also 
began to gradually rise. 

In an effort to decrease methane levels on the north side of the landfill gas control system, the 
Navy began extracting gas from the venting trench through passive vent PV-01, which is located 
on the south side of the landfill gas control system.  Figure I-2 shows the locations of the 
extraction wells, GMPs, passive vents, and the barrier.  By balancing extraction rates from both 
PV-01 and EX-3, methane levels within the UCSF compound were reduced to below the final 
TCRA goals.  The time sequence and spatial distribution of the rising methane indicated that it 
had been pulled north of the landfill gas control system by the extraction at EX-3 and then 
subsequently spread to adjacent wells and GMPs. 

The rise in observed methane levels was probably not the result of a methane source on the 
UCSF compound, because methane-producing waste was not detected at the numerous borings 
installed on the UCSF compound during the previous soil gas investigation (“Final Parcel E 
Nonstandard Data Gaps Investigation, Landfill Gas Characterization, Hunters Point Shipyard, 
San Francisco, California,” dated September 5, 2003).  Also, methane from a small source within 
the UCSF compound would have been rapidly extracted with the high extraction rates (30 to 50 
cubic feet per minute) used during the TCRA.  

The most likely explanation for increased gas concentrations during the second round of gas 
extraction was a physical problem with the landfill gas control system that allowed methane to 
migrate through a tear in the barrier wall.  In addition, it appeared that a preferential pathway 
was transmitting gas to EX-3 as rapidly as extraction was occurring. 

The final TCRA goals were met on January 20, 2003, by continuing extraction from PV-01 in 
addition to the extraction wells.  All extraction was stopped on both sides of the landfill gas 
control system, and weekly monitoring was initiated at all GMPs and extraction wells.  No gas 
extraction occurred within the UCSF compound during the post-extraction monitoring period.  
Except for GMP01A, wells and GMPs did not exhibit rebound of methane concentrations above 
5 percent during the 5-month post-extraction monitoring period.   

The methane level at GMP01A began to rise within a week after extraction was stopped on 
January 20, 2003.  This rise in methane is consistent with a possible tear in the barrier wall near 
GMP01A.  By February 5, 2003, a methane concentration of 8.9 percent (by volume in air) was 
observed at GMP01A.  Extraction from the vent trench through PV-01 was initiated on February 
5, 2003, and the methane level at GMP01A dropped back down to nondetect by the next day, 
February 6, 2003.   

On February 5, 2003, elevated levels of methane were also observed at GMP02A (2.0 percent) 
and GMP12 (2.5 percent).  These two GMPs are beside GMP01A to the east and west, 
respectively.  At these two GMPs, methane levels were lower than those seen at GMP01A, and 
the rise in methane was delayed compared with that in GMP01A.  This observation indicated that 
methane might be migrating beyond the landfill gas control system when venting without 
extraction and then through the gravel backfill on the north side of the HDPE barrier.  
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Gas migration was effectively controlled by extracting gas from the venting trench through 
PV-01 at a low-flow rate, even with the suspected problem at the landfill gas control system, as 
indicated by methane in GMP01A, GMP02A, and GMP12.  Weekly monitoring data shown on 
Figure I-3 demonstrate that venting from PV-01 has controlled methane migrations. 

Potential preferential gas migration pathways were evaluated and maintenance activities were 
considered that would enhance the landfill gas control system’s capability to use passive venting 
to further limit migration. 

Initially, the existing extraction equipment were tested to determine if extraction from the vent 
trench was pulling residual methane across the landfill gas control system barrier from the UCSF 
compound, thereby lowering the methane concentrations on the northern side.  To test this 
assumption, gas extraction from the venting trench through PV-01 was cycled on and off to 
determine if communication across the landfill gas control system existed.  GMPs along the 
fence line, which are north of the landfill gas control system, were monitored to determine if 
changes in gas levels could be influenced because of the extraction from PV-01. 

Results of the initial gas monitoring indicated that without extraction, the methane level at 
GMP01A began to rise within a week.  Extraction from the vent trench appeared to have a direct 
impact on the concentrations at GMP01A, indicating that a potential migration pathway for 
methane existed between the vent trench and GMP01A.  This scenario was repeated, and similar 
results were observed each time.  Figure I-3 shows the methane concentrations in the GMPs 
during this testing.  

3.0  EVALUATION OF POTENTIAL MIGRATION PATHWAYS  

Because of the spacing of GMPs along the fence line, neither the cause nor the location of the 
potential migration pathway for methane could be positively determined using the existing 
GMPs and vent system.  Several possible migration pathways were identified and used to 
determine cause and location of the potential methane gas migration. 

3.1  SCENARIO 1:  MIGRATION OF METHANE THROUGH THE LANDFILL GAS CONTROL 
SYSTEM BARRIER 

The barrier was made of 4-foot-wide sheets of HDPE connected by interlocking seams.  During 
construction, the potential existed for a tear in the HDPE wall or a broken seam to occur.  
Migration of methane gas through the barrier could occur at the interlocking seams between the 
4-foot-wide sheets of HDPE, or somewhere along the 4-foot-wide sheets, if torn.  

3.2  SCENARIO 2:  MIGRATION OF METHANE ABOVE THE BARRIER 

The landfill gas control system was initially designed so the top of the HDPE barrier would be 
1 to 1.5 feet below the final ground surface and higher than the adjacent UCSF compound.  A 
bentonite seal was installed above the barrier to limit methane from venting near the ground 
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surface.  However, in one section of the wall, the HDPE barrier was installed several feet deeper 
than the design depth because of a concern during construction about the actual low water table 
elevation.  In this 25- to 30-foot section, an additional 2 to 3 feet of bentonite was installed 
between the top of the HDPE barrier and the ground surface.  Generally, this would not be an 
issue; however, if the bentonite had been poorly hydrated, methane might have migrated through 
cracks and passed above the barrier. 

3.3  SCENARIO 3:  MIGRATION OF METHANE BENEATH THE BARRIER 

The bottom of the HDPE barrier was designed to be 2 feet below the historical low water table.  
The water table creates a liquid barrier, preventing significant migration of landfill gas beneath 
the HDPE barrier.  If the water table had dropped lower than expected or if the wall had not been 
installed to design depth, the gas could migrate in the space between the bottom of the HDPE 
barrier and the water table. 

3.4  SCENARIO 4:  LOCAL SOURCE OF METHANE GENERATING WASTE ON THE 
UCSF SIDE OF THE BARRIER 

A source of waste that was producing methane on the northern side of the landfill gas control 
system could cause the level of methane to rise at the fence line GMPs.  The Navy did not 
consider this to be likely because waste was not encountered during the extensive probing 
performed during the nonstandard data gaps investigation study within the UCSF compound 
(see the “Final Parcel E Nonstandard Data Gaps Investigation, Landfill Gas Characterization, 
Hunters Point Shipyard, San Francisco, California,” dated September 5, 2003).  Also, only a 
large source of methane would have been able to produce methane continuously at the flow rates 
observed during the extraction phase.  These facts seemed to indicate that methane was 
originating from within the landfill and migrating past the landfill gas control system.  No other 
investigation was considered warranted for this scenario. 

3.5  SCENARIO 5:  MIGRATION OF METHANE THROUGH THE SAND/GRAVEL FILL 
AROUND THE END OF THE BARRIER 

It was possible that methane could migrate along the vent trench, around the end of the HDPE 
barrier (near GMP10), and then travel along the gravel area north of the HDPE barrier to 
GMP01A, GMP12, and GMP02A.  However, the Navy did not consider this to be probable 
because methane had not been detected at either GMP10 or GMP11A, both of which would have 
been encountered before GMP01A, GMP02A, or GMP12.  Monitoring was continued at GMP10 
and GMP11A, but no other investigation was considered warranted for this scenario. 

4.0  INVESTIGATION OF POTENTIAL METHANE MIGRATION SCENARIOS 

The Navy considered Scenarios 1, 2, and 3 to be potentially viable; therefore, these scenarios 
were further investigated.  The Navy did not consider Scenarios 4 and 5 viable.  The 
investigations for Scenarios 1, 2, and 3 included collecting groundwater level measurements at 
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various locations along the landfill gas control system and installing temporary gas probes along 
the HDPE barrier. 

4.1 SCENARIO 1:  MIGRATION OF METHANE THROUGH THE BARRIER, AND 
SCENARIO 2:  MIGRATION OF METHANE ABOVE THE BARRIER 

Scenarios 1 and 2 were investigated by installing and monitoring temporary gas probes within 
the vent trench on both the south and north side of the HDPE barrier.  The temporary probes in 
the gravel near the barrier provided rapid response times and a better resolution for locating 
migrating gas.  Shallow and deep temporary probes were installed to distinguish between gas 
migrating over or through the barrier.   

In March 2003, the Navy installed temporary gas probes in the vent trench along the northwest 
corner of the barrier wall near GMP01A, GMP02A, and GMP12.  The probes were installed in 
the gravel bed, on both the north and south sides of the barrier wall, approximately 1 to 2 feet 
from the barrier wall.  Thirteen probes were installed within the vent trench.  Six probes 
consisting of 0.75-inch polyvinyl chloride (PVC) were installed to a depth of 18 feet below 
ground surface (bgs):  three on the north side of the barrier wall and three on the south side of the 
barrier wall adjacent to those on the north.  Seven additional probes consisting of Teflon tubing 
with a 1.75-inch stainless-steel tip on the end were installed to a depth of 8 feet bgs:  five on the 
north side and two on the south side of the barrier wall.   

In April, May, and June 2003, additional temporary probes were installed.  On April 14, nine 
temporary probes consisting of Teflon tubing with a 1.75-inch tip on the end were installed in the 
gravel backfill to a depth of 8 feet bgs.  Six were installed on the north side of the barrier wall, 
and three were installed on the south side of the barrier wall.  On May 20, two more temporary 
probes were installed to a depth of 8 feet bgs in the gravel backfill on the north side of the barrier 
wall.  On June 4, five more temporary probes were installed to a depth of 8 feet bgs:  four on the 
north side and one on the south side of the barrier wall.  

The temporary gas probes were assigned unique alphanumeric identifiers.  The numeric part of the 
identifiers was assigned sequentially along the length of the barrier wall, and the alphabetical part 
of the identifier indicated whether the probe was located shallow (S) or deep (D) and north (N) or 
south (S) of the barrier wall.  For example, 10SN is the tenth probe along the barrier wall installed 
in the shallow range on the north side of the barrier wall.  As additional probes were installed, 
probes were assigned identifiers such as 10.1SN and 10.2SN, indicating probes between two 
sequentially assigned probes.  Therefore, 10.1SN is the first probe located between 10SN and 
11SN, with 10.2SN being the second probe located between 10SN and 11SN, respectively.  
Certain probes were removed for various reasons.  If a new probe was reinstalled in the same 
location, it was given the designation of an “R” at the end.  For example, 5SNR is the replacement 
for the fifth probe along the barrier wall installed in the shallow range on the north side of the wall. 

By installing multiple temporary probes, gas levels on opposite sides of the barrier could be 
monitored and any gas migrating through the wall could be found before it migrated along the 
gravel backfill on the north side of the barrier.  In addition, if gas was migrating on the north side 
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of the wall from any other location and not originating from the landfill, these probes would 
provide additional information regarding the source and direction of methane.  Figure I-4 shows 
the location of the temporary probes.  

Once the temporary probes were installed, extraction was initiated from the vent trench to lower 
the methane levels to 0 percent in all north temporary probes.  Extraction was then stopped to 
allow methane to rebound.  Field instruments were used during monitoring to identify where and 
when methane levels rose first.  On April 14, 2003, extraction began from the vent trench 
through PV-01, and on April 22, 2003, methane levels reached 0 percent in all probes on the 
north side of the trench.  Extraction was stopped, and monitoring was conducted on an hourly 
basis for 13 hours at all of the temporary probes.  Figures I-5 through I-8 show the results of the 
hourly monitoring. 

The data indicated that methane appeared to be migrating across the barrier or through the 
bentonite seal in two specific locations.  As expected, methane began venting from the vent 
trench though PV-01, and the methane concentration measured in the vent trench rose quickly 
within 1 hour and remained above 10 percent by volume.  Methane was first detected on the 
north side of the barrier within 5 hours at probe 2SNR.  Although some fluctuation occurred in 
many of the northern probes, methane levels above 10 percent were sustained near temporary 
probe 4.1SN, and a fluctuating level of between 5 and 10 percent was observed at probe 9SN 
until 10 hours into the test; at which time, methane remained above 10 percent at probe 9SN for 
the remainder of the test.  The relatively short time required for gas to migrate to temporary 
probes 4.1SN and 9SN indicated a possible seam separation or a tear in the wall near these 
locations.  However, because methane was only detected in the shallow probe locations, it was 
also possible that methane was passing over the barrier and through the bentonite seal.  Even 
though high levels of methane were not sustained throughout the test at 2SNR, this area was 
identified as an area of concern because methane was observed early in the test. 

4.2  SCENARIO 3:  MIGRATION OF METHANE BENEATH THE BARRIER 

To determine if gas may be migrating under the HDPE barrier and above the water table, water 
level measurements were collected from nearby monitoring wells and GMPs.  The bottom 
elevation of the barrier wall was verified by the contractor’s as-built drawings (presented in 
Appendix B of the closeout report), which were derived from survey data obtained during 
construction.  Water level measurements confirmed that the bottom of the barrier was well below 
the water table.  Figure I-2 shows the measured water table as compared with the installed 
bottom of the barrier.  The comparison on Figure I-2 indicated it was unlikely that methane was 
migrating under the barrier.  This scenario was eliminated from further consideration as a 
potential migration pathway for methane. 

5.0  RESPONSE ACTION 

The following options for addressing the two identified methane gas migration pathways were 
considered: 
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• Excavation and repair of the HDPE barrier 

• Installation of a second, parallel HDPE barrier 

• Rehydration of the bentonite seal 

• Installation of a grout curtain in the gravel backfill north of the HDPE barrier 

Installation of a grout curtain was selected to address Scenario 1 and rehydration of the bentonite 
seal to address Scenario 2.  These two options were the most feasible for blocking the potential 
migration of methane.  The risk of additional damage to the existing landfill gas control system 
was the primary basis for rejecting the other options.  Sections 5.1 and 5.2 describe the 
installation of the grout curtain and bentonite rehydration, respectively. 

5.1  GROUT CURTAIN INSTALLATION 

A grout curtain was installed at four test locations on the north side of the barrier wall.  Three 
locations were in the areas around temporary probes 4.1SN (Stations 12+16 to 11+76), 2SNR 
(Stations 11+35 to 11+00), and 9SN (Stations 13+59 to 13+09), respectively.  During the 
rebound test on April 22, 2003, methane had migrated at these three locations.  The fourth 
location was farther to the east between Stations 10+80 and 9+08.  In June 2003, methane 
concentrations in one of the temporary probes (11.2SN) in this fourth area exceeded 33 percent 
by volume.  Also in June 2003, methane concentrations in another probe in this fourth area 
(11.1SN) exceeded 15 percent by volume.   

Between June 18 and June 30, 2003, pressure grouting was used to fill voids in the gravel and 
soil next to the northern side of the HDPE barrier wall and to seal any tears or separated seams.  
At each of the four locations, pipes were inserted 1 foot north of the HDPE barrier and every 
5 feet along the entire length of the planned grout curtain.   

The grout mixture consisted of cement, bentonite, and water.  It was injected into the pipe, 
beginning at 17 feet bgs until any backpressure was observed.  Once the pressure increased, the 
pipe was brought up 1 foot to 16 feet bgs and the process was repeated all the way up to 2 feet bgs. 

The grout mixture and volume varied with depth because the pore space differs between the soil 
in the lower portion of the trench and the gravel channel near the surface.  From 17 feet to 9 feet 
bgs, a less viscous material was injected.  The less viscous grout contained a higher ratio of 
water to cement.  The volume of grout injected from 17 to 9 feet bgs was about 1 cubic foot of 
grout per vertical foot.  From 9 feet to 1 foot bgs, a more viscous material was injected.  The 
more viscous grout had a lower water to cement ratio.  The volume of grout injected from 9 to 
1 foot bgs was about 2.5 cubic feet per vertical foot.  Bentonite was added to grout mixes to 
reduce the tendency of grout to shrink while drying.  The variations in grout mixtures and 
volumes (Attachment I1) injected were used to fill all the voids and properly seal the area north 
of the barrier. 



 

Appendix I, Draft Landfill Gas TCRA Closeout Report I-8  

To confirm that the injection method was effective, a hollow perforated pipe was inserted 
between some of the injection locations to monitor the grout movement between the injection 
locations.  After grout injections occurred at adjacent locations, Teflon tubing was dropped down 
the perforated pipe to the bottom, then pulled back and inspected for the presence of grout.  The 
presence of grout in the monitoring tube indicated that the grout was filling the space between 
injection points as expected. 

Installation of the grout curtain plugged many of the temporary probes on the northern side of the 
barrier.  Probes 10.1SN, 10.2SN, 11.2SN, 4SN, and 4.1SN were no longer functional and were 
removed.  Although probe 9SN was not removed, it was partially obstructed, and monitoring was 
limited because field instruments used to monitor methane were unable to draw a sufficient 
volume of gas to record an accurate reading. 

In August 2003, the grouted section between Stations 11+76 and 12+16 was inspected to observe 
the effectiveness of the grout injection along the barrier wall.  A backhoe was used to expose the 
area, and grout was observed just below the ground surface at the injections points.  A slight 
drop in the depth of the grout between the injection points was observed.  The inspection 
indicated that the grouting activities in this area appeared to be effective because the grout 
successfully sealed against the barrier wall for the entire length of the grouted section. 

5.1.1  Second Grouting Event 

Additional grouting was performed based on the results of numerous rounds of methane 
monitoring collected from the GMPs and the temporary probes in the problem area.  
Immediately after the initial grouting activities, gas was extracted from the vent trench through 
PV-01 in an attempt to pull the grout against the barrier and into any tears or separations.  
Extraction continued for 1 month until the grout had sufficiently dried.  During that time, 
methane levels in the fence line GMPs in the grouted area remained below 0.3 percent.  After 
stopping extraction, methane was still migrating across the landfill gas control system and into 
the remaining northern temporary probes, although at a significantly reduced rate.  After about 
6 weeks, methane concentrations had increased to above 30 percent in a few of the northern 
temporary probes.  Over this same period, methane concentrations increased to 1.3 percent in 
GMP02A.  However, the levels in GMP01A did not rise significantly, which was a marked 
difference to the situation before grouting.  This difference indicated that the grouting methods 
were successful, but that not all problem areas were addressed by the initial test grout sections.  
Based on the data, the grout curtain was extended between the sections that had already been 
grouted.  

5.1.2  Additional Grout Curtain Installation 

Additional grouting began on October 6, 2003, and concluded on October 10, 2003.  The 
grouting activities occurred between the original four grouting areas within the problem areas.  
Grout injections occurred between Stations 13+10 and 12+08, Stations 11+65 and 11+38, and 
Stations 10+99 and 10+72. 
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The grouting procedures were conducted in the same manner as the initial grouting event in 
June 2003.  These procedures are described in Section 5.1.  

5.1.3  Results of Additional Grouting Event 

During the second grouting event, the following temporary probes were grouted and obstructed:  
1SN, 2SN, 2.1SN, 3DN, 5DN, 5SNR, 6SN, 7DN, 8SN, and 11.1SN.  All of these temporary 
probes were subsequently removed. 

Ongoing methane monitoring has occurred in the fence line GMPs located in both the initial and 
the additional grouted areas.  The grouting activities appear to have been effective.  The 
monitoring results in the fence line GMPs located in the grouted area have showed no increase in 
methane concentrations. 

5.2  BENTONITE SEAL REHYDRATION 

During installation of the landfill gas control system, the bentonite seal was created by pouring 
bentonite pellets over the gravel backfill on both sides of the HDPE barrier.  The bentonite was 
then hydrated from the surface to create a seal.  The seal prevented excessive venting of methane 
at the surface near the UCSF fence line.  Because monitoring data indicated that methane was 
migrating at shallow depths, it was possible that the bentonite seal may not have been properly 
hydrated. 

To determine whether the bentonite had been properly hydrated, three trenches were excavated 
to expose the top of the bentonite seal, allowing for inspection of the existing hydration and 
allowing for rehydration of the bentonite seal, as necessary.  The location of the three trenches 
was based on monitoring data collected during the methane rebound test on April 22, 2003.  This 
test showed potential problems in the areas around temporary probes 2SNR, 4.1SN, and 9SN.  
These are the three locations where methane first migrated across the barrier wall during the 
rebound test. 

On May 6, 2003, three 50-foot trenches were excavated in the bentonite seal with a backhoe.  
The trenches were about 2.5 feet wide and were excavated to the top of the HDPE barrier, 
exposing the top of the barrier (1 to 2 feet bgs in most areas).  Inspection of the bentonite seal 
indicated several areas of inadequate hydration, with bentonite pellets clearly visible.  Inspection 
of the top of the barrier in each of these three trenches indicated only one minor visible 
separation (at Station 13+20) at the exposed top of the barrier. 

The entire length of bentonite seal was rehydrated to eliminate this potential migration pathway.  
To rehydrate the bentonite seal, a water jet constructed of perforated PVC pipe was used to inject 
water into the bentonite seal at various depths.  Initially, the hydration method was tested at the 
three trench locations.  Water was injected every 6 inches along the bentonite seal on each side 
of the HDPE barrier to ensure that the bentonite seal was properly hydrated.  Water was injected 
a multiple depths at each location to ensure that the entire thickness of the bentonite layer would 
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be hydrated.  Once the water injections were completed on both sides of the barrier, the trench 
was then completely flooded and left overnight with standing water to further aid in proper 
hydration.  The rehydration process for the remainder of the barrier was the same as that 
described previously for the three initial tests. 

Based on subsequent monitoring, rehydrating the bentonite seal appeared to reduce gas migration 
from the landfill.  After the bentonite seal was properly hydrated, methane migration across the 
barrier took much longer than during the test on April 22, 2003.  However, methane still 
appeared to be migrating excessively through the barrier near temporary probe 4.1SN. 

6.0  ADDITIONAL RESPONSE ACTIONS – GMP24 INVESTIGATION 

Maintenance and response actions for the landfill gas control system are a continuous process.  
The Navy conducts monitoring to ensure that methane concentrations at fence line GMPs are 
below the limit of 5 percent methane by volume from Title 27 of the California Code of 
Regulations.  If monitoring indicates methane concentrations have increased, the Navy 
proactively implements investigations and response actions, including extraction from the vent 
trench, as required.  One such example was noted at GMP24.  During September 2003, results of 
monitoring indicated a problem in GMP24, which is within the middle of UCSF compound, 
adjacent to Building 830 (Figure I-2).  The sections below describe the steps taken by the Navy 
to investigate and correct the problem. 

6.1  SUDDEN INCREASE IN METHANE AT GMP24 

Methane concentrations in GMP24 increased from 0.2 on September 11, 2003, to 4.9 percent on 
September 26, 2003.  During the previous 9 months, methane had remained low at GMP24.  
Concentrations in fence line GMPs, adjacent UCSF GMPs, and extraction wells did not show a 
corresponding increase in methane.   

6.2  INVESTIGATIONS 

After this increase in methane was discovered at GMP24, the Navy began an investigation into 
the cause of the increase was investigated and extraction was initiated from the vent trench 
through PV-02, which is the closest vent riser to GMP24.  GMP24 is about 100 feet east and 
5 feet north of the end of the previously grouted section of the landfill gas control system; 
therefore, it is not located near the grouted portion of the landfill gas control system.  After three 
days of extraction from the vent trench, no effect on the methane level at GMP24 occurred.  As a 
result, an investigation was initiated to identify whether a preferential pathway from the landfill 
or some other source was causing the increase in methane at GMP24. 

6.2.1  Installation of Temporary Probes on UCSF Compound and Along Barrier 

During the investigation, 28 temporary gas probes were installed by the direct-push method.  
These probes consisted of Teflon tubing and a 1.75-inch stainless steel tip on the end.  The hole 
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was then backfilled with bentonite chips and hydrated with water.  Of the temporary probes 
installed, four were placed within the gravel channel north of the HDPE barrier and one was 
placed south of the barrier within the vent trench.  These five probes were installed to depths of 
between 2.25 to 7 feet bgs and were considered shallow probes.  

The remaining 23 probes were installed on UCSF compound under the asphalt parking surface.  
Of the 23 probes, 13 were installed to a depth of 12 feet bgs and were considered deep probes.  
The remaining 10 were shallow probes installed at depths from 3.5 to 7 feet bgs. 

The probes were installed to locate a migration pathway of methane to GMP24.  Monitoring was 
conducted on a daily basis at all of the temporary probes and nearby GMPs after the probes were 
installed.  Methane readings appeared stable and did not significantly fluctuate over the course of 
the 5-week investigation.  All high methane detections were in a permeable zone located 
between 10 feet to 12 feet bgs.  Temporary probes in shallower zones did not indicate high 
methane concentrations.  The highest methane concentration detected was at 12 feet bgs, 
immediately around GMP24; however, methane concentrations rapidly dropped with distance in 
all directions from the probe.  In all directions within 35 feet of GMP24, methane concentrations 
were below 0.5 percent.  Figure I-9 shows the temporary probe locations and contours of the 
average methane readings during the investigation period.  As shown on Figure I-9, no complete 
pathway for methane to the landfill was determined.  However, the initial response action may 
have lowered methane concentrations near the wall, which may be why a pathway could not be 
identified during the investigation.  No other clear source for the methane could be determined; 
however, methane concentrations measured in probe 45DN, at the northwest corner of Building 
803, showed that the methane concentration remained at 0.0 percent, indicating methane was not 
migrating to the north toward Crisp Avenue. 

6.2.2  Gas Extraction 

After temporary probes were installed within the gravel trench and on the UCSF compound, 
extraction was initiated at various locations to identify if a preferential pathway from the landfill 
to GMP24 existed.  Extraction was conducted at GMP24 to remove the methane from the GMP 
and surrounding area.  As a result, methane concentrations in the GMP and all surrounding 
probes were lowered to below 2 percent within 3 days.  Extraction was then initiated from the 
landfill side of the barrier at PV-02 and then again from the UCSF compound at GMP03A. 

Through extraction from the different locations, the methane concentration in GMP24 was 
reduced to 0.3 percent on October 24, 2003. 

6.3  POTENTIAL PATHWAYS 

The cause of the sudden increase in methane concentrations was determined to be one of several 
possibilities.  These possibilities include (1) the existence of a preferential pathway between the 
landfill gas control system and GMP24, (2) a leaking sanitary sewer line north of GMP24 that is 
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creating the methane being observed in GMP24, (3) a pocket of methane under Building 830 on 
the UCSF compound that was not removed during the TCRA, or (4) other possible explanations. 

The Navy conducted a utility survey in the area between the landfill and GMP24.  After the 
survey, 23 temporary probes were installed on the UCSF compound.  No utilities were found 
near GMP24 during the survey or installation of the probe, which eliminated the possibility of a 
direct pathway from the landfill gas control system through a utility corridor. 

Of the temporary probes installed on the UCSF compound, three were drilled north of GMP24, 
between the GMP and the sanitary sewer line servicing Building 830.  During the investigation, 
methane was not detected in the probe closest to the sewer line, and methane levels at the other 
two probes did not approach the concentrations in GMP24.  It does not appear likely that a 
leaking sewer line is the source of the methane discovered at GMP24. 

Although methane was observed in the temporary probes immediately surrounding GMP24, 
current data cannot be used to determine whether a pocket of methane exists beneath 
Building 830.  However, several temporary probes were installed immediately adjacent to the 
building at a depth approximately 1 foot below the building’s bottom-of-slab depth.  High levels 
of methane were not detected underneath and adjacent to the Building 830 slab.  After extraction 
at GMP24, methane rebounded slightly to 1.2 percent, but then stabilized.  Methane levels have 
not increased for 2.5 months, indicating a significant source of methane under the building or 
near GMP24 is not likely. 

Other possible explanations exist.  The methane may reflect a problem in the landfill gas control 
system farther to the east or methane may be migrating from around the grouted areas to the 
west.  After the GMP24 investigation, the Navy did not perform extraction at all GMPs or the 
temporary probes for about 2.5 months to determine if methane would rebound.  During this 
time, methane concentrations in GMP24 and in the temporary probes did not rebound.  However, 
methane concentrations in some fence line GMPs to the east and in GMP25 to the east showed 
elevated concentrations of methane after 2.5 months.  Subsequent extraction from the vent trench 
though PV-03 rapidly reduced concentrations in all fence line GMPs and in GMP25.  Even 
though no rebound occurred in GMP24 or the surrounding temporary probes, given enough time, 
landfill gas may find a pathway to GMP24 from the east.  However, any migration from the 
landfill can be easily controlled with the routine venting and extraction procedures being 
developed in the upcoming gas monitoring and control plan. 

6.4  CONCLUSIONS 

Methane was detected in the temporary probes around GMP24 at depths of 12 bgs and in 
GMP24, which has a screening interval between 6 and 13.5 feet bgs.  Based on these data, it 
appears that an isolated pocket of methane existed around GMP24 at a depth of 10 to 12 feet bgs.  
Since the initial extraction and reduction of elevated methane, an increase in methane 
concentrations has not been observed in the GMPs and surrounding temporary probes, even after 
2.5 months without extraction from the vent trench.  Further investigation is not warranted 
because intermittent extraction appears to effectively control methane migration from the 
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landfill.  The UCSF GMPs and the fence line GMPs should be monitored routinely, at least until 
the venting and extraction procedures being developed in the gas monitoring and control plan 
can be used to ensure the effectiveness and reliability of the landfill gas control system. 

7.0  ONGOING MAINTENANCE AND MONITORING 

Methane monitoring of all GMPs, extraction wells, and temporary probes was concluded on 
November 3, 2003.  The interim landfill gas monitoring and control plan (Tetra Tech EM Inc. 
2004) will include routine operation and monitoring to ensure regulatory compliance as well as 
to provide contingency plans for any unforeseen circumstances.
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FIGURE I-2
SITE LOCATION MAP

Tetra Tech EM Inc.

U.S. Navy, Southwest Division, NAVFAC, San Diego
Hunters Point Shipyard, San Francisco, California

!( Gas Monitoring Probe (GMP)
"S Extraction Well
#* Passive Vent

A
Groundwater Monitoring Well
Under Landfill Gas Monitoring Program
High-Density Polyethylene Barrier Wall
Surface/Building Air Monitoring Location
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!A Groundwater Extraction System Well/Vault
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(UCSF) Property
Non-Navy Property
Industrial
Mixed Use
Open Space
Research & Development
Residential



Notes: Active extraction was initiated at PV-01 at 5 cfm on February 6, 2004.
Blue shading indicates active extraction.
Methane was not observed at GMPs 03A, 05B, 09, 10, 11, 13, 14, 15, 16, 17, 18, 19, and 26.
These GMPs are not shown for the sake of clarity.

cfm Cubic feet per minute
GMP Gas monitoring probe

Hunters Point Shipyard, San Francisco, California
U.S. Navy, Southwest Division, NAVFAC, San Diego

Draft Landfill Gas
Time-Critical Removal Action Closeout Report

FIGURE I-3
WEEKLY GMP MONITORING RESULTS
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FIGURE I-4
TEMPORARY PROBE LOCATIONS

Tetra Tech EM Inc.

U.S. Navy, Southwest Division, NAVFAC, San Diego
Hunters Point Shipyard, San Francisco, California

A Temporary Probe
!( GMP
"S Extraction Well
#* Passive Vent

High-Density Polyethylene Barrier Wall
Approximate Extent of Solid Waste
Limit of Landfill Cap

! ! ! ! ! ! V-Ditch
Subsurface Pipe

D D Fence
Parcel Boundary
Building
Road
Gravel Road
Rail Line
UCSF Compound
Non-Navy Property

Notes:
GMP    Gas monitoring probe
UCSF   University of California, San Francisco



(LEGEND SAME
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FIGURE I-5
TIME LAPSE OF GAS FLOW
April 22, 2003, 0900 TO 1200

Tetra Tech EM Inc.

U.S. Navy, Southwest Division, NAVFAC, San Diego
Hunters Point Shipyard, San Francisco, California
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FIGURE I-6
TIME LAPSE OF GAS FLOW
April 22, 2003, 1300 TO 1600

Tetra Tech EM Inc.

U.S. Navy, Southwest Division, NAVFAC, San Diego
Hunters Point Shipyard, San Francisco, California
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FIGURE I-7
TIME LAPSE OF GAS FLOW
April 22, 2003, 1700 TO 2000

Tetra Tech EM Inc.

U.S. Navy, Southwest Division, NAVFAC, San Diego
Hunters Point Shipyard, San Francisco, California



(LEGEND SAME
AS ABOVE)
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FIGURE I-8
TIME LAPSE OF GAS FLOW
April 22, 2003, 2100 TO 2200

U.S. Navy, Southwest Division, NAVFAC, San Diego
Hunters Point Shipyard, San Francisco, California

Tetra Tech EM Inc.
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FIGURE I-9
METHANE CONCENTRATION

CONTOURS BEFORE GAS
EXTRACTION AT GMP24

Tetra Tech EM Inc.

U.S. Navy, Southwest Division, NAVFAC, San Diego
Hunters Point Shipyard, San Francisco, California

A Temporary Probe
!( GMP
"S Extraction Well
#* Passive Vent

10-09-03 Percent By Volume
Methane Contour
High-Density Polyethylene Barrier Wall
Grouted Section of Barrier Wall

D Fence
Parcel Boundary
Building
Gravel Road
Rail Line
UCSF Compound
Non-Navy Property

Notes:
%           Percent by volume
DN        Deep, northern probe
EX         Extraction well
PV         Passive Vent
SN         Shallow, northern probe
SS         Shallow, southern probe
UCSF    University of California, San Francisco



 

 

ATTACHMENT I-1 
GROUTING LOGS 



































































































 
 
 
 
 
 
 
 
 
 
 
Additional  Grouting Event (October 6, 2003 – October 10, 2003) Grout Logs 





















































 

 

ATTACHMENT 1  
AIR MONITORING DATA



























































































































































































































































































































































 

 

ATTACHMENT 2  
CONSTRUCTION DISPOSAL RECORDS





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 

 

ATTACHMENT 3  
CONTRACTOR SUBMITTALS AND INFORMATION REQUESTS
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