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SECTION 1 . 0
 INTRODUCTION
 This investigation work plan is for the Area I and Area II Landfill sites, located at the
 Santa Susana Field Laboratory (SSFL) . The SSFL is approximately 29 miles northwest
 of downtown Los Angeles, California in the southeast corner of Ventura County
 (Figure 1) . The SSFL occupies approximately 2,850 acres of hilly terrain, with
 approximately 700 feet of topographic relief near the crest of the Simi Hills . The Simi
 Hills are bordered to the east by the San Fernando Valley and to the north by the Simi
 Valley. Most of the land adjacent to the SSFL is undeveloped and mountainous . About
 73 percent of the area within a 5-mile radius of the SSFL is undeveloped . The Area I
 Landfill is located in the northeast portion of the SSFL while the Area II Landfill is
 located in the north-central portion (Figure 2) .
 The Area I and Area II Landfills at the SSFL are under the jurisdiction of the California
 Environmental Protection Agency (Cal-EPA) Department of Toxic Substances Control
 (DTSC), the Ventura County Environmental Health Division (VCEHD), and the Los
 Angeles Regional Water Quality Control Board (RWQCB) . The VCEHD has been
 delegated authority by California Integrated Waste Management Board to manage
 inactive landfill sites within Ventura County .
 Under DTSC's oversight, the Area I and Area II Landfills are included in the Resource
 Conservation and Recovery Act (RCRA) Corrective Action Program as Solid Waste
 Management Units 4.2 (SWMU 4.2) and 5.1 (SWMU 5 .1), respectively (Science
 Applications International Corporation [SAIC] 1994) . DTSC has performed a thorough
 review of all SWMUs and Areas of Concern (AOC) identified at the SSFL, and field
 sampling and data analysis is ongoing as part of the RCRA Facility Investigation (RFI) .
 Area I and Area II Landfills WP- revised final 1-1
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As part of the VCEHD landfill program, the Area I and Area II Landfills have been
 designated as "closed landfills" (Facility File Nos . 56-CR-0051 and 56-CR-0052
 respectively) . VCEHD performs scheduled inspections of these two landfills at the
 SSFL .
 In February 1999, Boeing submitted draft samp ling and analysis plans for investigation
 of the Area I and Area II Landfill sites to VCEHD (Ogden 1999a and 1999b) . At a
 meeting in May 2000, representatives of the VCEHD, RWQCB, and DTSC agreed that
 DTSC would be the lead agency for the investigation phase of the Area I and Area II
 Landfills, with support from the VCEHD and RWQCB . At this meeting, agency
 representatives and Boeing also visited the Area I and II Landfi lls to identify proposed
 samp ling locations and discuss samp ling rationale (this document includes these agreed-
 upon locations , although they have been s lightly modified based on additional
 geophysical information) .
 A revised work plan was being prepared when VCEHD noted surface depressions on the
 top of the Area I Landfill during a January 2001 site inspection (Appendix A) . The
 Area I Landfill work plan was then further revised to include investigation of these
 features. The revised work plan was submitted to DTSC in July 2001 (AMEC 2001) .
 Written comments regarding the July 2001 Area I Landfi ll investigation work plan were
 received from DTSC (Human and Ecological Risk Divisions), RWQCB, VCEHD, and
 the California Department of Health Services (DHS), Radiologic Health Branch . The
 RWQCB provided their comments directly to DTSC ; additional DTSC comments on the
 work plan were discussed with Boeing but not finalized .
 This work plan describes the soil investigation activities that wi ll provide additional data
 necessary for characterization of the Area I and Area II Landfills . The proposed field
 activities follow field and laboratory protocols established for the RFI . This document
 incorporates comments received from the various regulatory agencies on the previous
 Area I Landfill work plans . It also follows the field approach agreed to at the May 2000
 site visit with the agency representatives , and included soil investigation technique s
 Area I and Area II Landfills WP- revised final 1-2
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recently approved by the DTSC for the Building 56 Landfill investigation at the SSFL .
 Near-surface groundwater characterization was to be incorporated based on investigation
 findings, and would be conducted in accordance with RFI protocols in the near-surface
 groundwater work plan (Ogden 2000b), and with approval of DTSC .
 This document is organized to describe site histories, previous sampling results,
 groundwater conditions, and geophysical survey findings at each landfill site (Sections 1
 through 5) . Proposed pre-investigation activities, common to both sites, are described in
 Section 6 . The proposed soil investigation for each landfill is described in Section 7 and
 reporting of investigation findings is described in Section 8 .
 This work plan was revised to incorporate DTSC comments on a version of this work
 plan submitted to DTSC in June 2003 . As such, this document supercedes the June 2003
 submittal. Agency correspondence (including recent comments and response to
 comments) are provided in Appendix A . Geophysical survey maps are provided in
 Appendix B, and a site-specific Health and Safety Plan is provided in Appendix C .
 Area I and Area II Landfills WP- revised final 1-3
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SECTION 2 . 0
 SITE DESCRIPTIONS AND HISTORIE S
 The primary site activities at the SSFL included research, development, and testing of
 liquid prope lled rocket engines and associated components (pumps, valves , etc.) (SAIC
 1994) . Liquid-propellant rocket engine testing activities have been conducted at six
 major rocket engine test areas : Bowl, Canyon, Alfa , Bravo, Coca, and Delta . These areas
 were in operation simultaneously in the late 1950s and early 1960s . The Bowl, Canyon,
 and Delta test areas were phased out of operation in the late 1960s and 1970s . The Coca
 test area was shut down in May 1988 . The Alfa and Bravo test areas are currently in
 operation . In addition to the primary facility operation for testing liquid-propelled rocket
 engines, the SSFL was used for research, development, and testing of water jet pumps,
 lasers, liquid metal heat exchanger components , nuclear energy research, and related
 technologies .
 The primary chemicals and wastes associated with these operations include :
 • liquid rocket test fuels (a high-grade kerosene (RP-1), jet fuel (JP-4), monomethyl
 hydrazine (MMH), hydrazine derivatives , and liquid hydrogen) ;
 • oxidizers (liquid oxygen (LOX), nitrogen tetroxide (NTO) ;
 • various fluoride compounds , and inhibited red fuming nitric acid (IRFNA) ;
 • solvents (trichloroethene (TCE), 1,1,1-trichloroethane (1,1,1-TCA), Freon 113)
 • energetic materials ( including perchlorate , RDX and HMX) ;
 • various chemicals and chemical waste associated with laboratory operations,
 waste oils , incinerator ash, and construction debris ; and,
 • radioactive material wastes (Area IV only)
 Operations in Area I and II of the SSFL during the periods of landfill use was petroleum-
 based liquid fuel rocket testing . In addition to large rocket motor testing, other activities
 in Area I included components testing (pumps, valves, etc .), support laboratory
 Area I and Area II Landfills W - revised final 2-1
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operations, igniter production and testing, and energetic material research . In Area II,
 other operations included component testing, maintenance facilities, and peace-keeper
 missile loading operations . Nuclear research operations were only conducted in Area IV .
 Based on document and aerial photograph reviews, discussions with site personnel, and
 field reconnaissance, the following descriptions and histories were compiled for the
 Area I and Area II Landfills .
 2.1 AREA I LANDFILL
 The Area I Landfill RFI site occupies approximately 1 .0 acre at the SSFL, based on the
 estimated acreage within the boundary shown on the site map in Figure 3a . The Area I
 Landfill is a landfill that was reportedly used from 1943 to the early 1970s for disposal of
 excess fi ll soils and construction debris, such as asphalt, concrete, timber, scrap metal,
 and pieces of engine test hardware (SAIC 1994, ICF 1993a, Buckles 2002) . There have
 been no documented releases from this site (ICF 1993a) .
 During previous site visits and investigations, construction materials and debris were
 observed on the hill slopes and in the valleys that comprise the northern portion of the
 landfill . Rusted 55-gallon drums were also noted at two locations in these valleys .
 Several of the drums were filled with concrete, but most appeared empty. The drums
 filled with concrete were likely used at the SSFL for construction purposes such as slope
 stability and erosion control . Construction debris was also noted along the upper, flat
 portion of the landfill during the site walks .
 In March 2001, a geophysical survey identified several metal mass anomalies, including a
 buried pipeline in the upper portion of the landfill that appears to have connected to a
 storm drain within the concrete-lined channel along the southern side of the Area I Road,
 south of the site . This storm drain was closed at VCEHD request during 2001/2002
 (Appendix A) . Previous to this time, however, it diverted storm water runoff from the
 northeastern portion of the Building 359 RFI site and a portion of the Instrument and
 Equipment Laboratories (IEL) site (Figures 2, 3a, and 5a) . Further investigation of thi s
 Area I and Area II Landfills W - revisedfinal 2-2
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storm drain inlet area and pipeline condition is proposed in the Interim Measure Work
 Plan prepared for the Happy Valley and Building 359 Areas (MWH 2003a) and this work
 plan (see Section 7) .
 Additional review of facility records, interviews, and historical aerial photographs
 (Lockheed 1997), indicates that primary activity at the Area I Landfill was during the
 period from 1953 through 1965, coinciding with the construction of many buildings in
 Area I . The 1953 photograph shows visible vegetation disturbance and debris north of
 the Area I Road and into the valley . The 1957 photograph shows fi ll in the valley north
 of the Area I Road, with slight vegetation re-growth in the valley. The 1965 photograph
 shows disturbance farther north into the valley. In the 1978 photograph, there appears to
 be little change at the site since 1965 . Fill is again noted in the 1988 photograph, and the
 1995 photograph shows vegetation re-growth in some areas, and visible debris remaining
 in the valley . The ground surface is void of vegetation and appears to be exposed soil
 immediately north of the Area I Road. Facility personnel interviews indicate that this
 area was used for storage of large equipment (e .g., engine test pieces, large storage racks,
 etc.) (Buckles 2002) . During site walks, rocket engine cones and rusted drums have been
 observed down slope on the landfill surface and near its base . As shown on Figure 3a,
 the landfill's boundaries varied over time . Activities at the Area I Landfill are
 represented by a widening of disturbed ground, with the greatest extent observed in 1978 .
 A small portion north of the landfill was noted as fi ll material through 1988 . Extended
 use of the landfill is not indicated in subsequent aerial photographs (Lockheed 1997) .
 Biological surveys conducted at the Area I Landfill have identified Venturan coastal sage
 scrub and chaparral habitats, with a few small- to medium-sized Coast live oaks (AMEC
 2003, Hovore 2003a). No Federal or California State sensitive species have been
 identified near or onsite during these surveys . The Silvery legless lizard has been noted
 as possibly present at the site (it occurs under leaf litter) . This species is presently
 included on the California Department of Fish and Game (CDFG) "Special Animals" list,
 as a former Federal species of concern (a listing category no longer in use), a California
 Species of Special Concern, and a U .S . Forest Service Sensitive species. Also, the
 Area I and Area II Landfills W - revised final 2-3
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County of Ventura recognizes oak trees as having historical significance and stipulates
 requirements when working in the vicinity of oak trees .
 2.2 AREA II LANDFIL L
 The Area II Landfill occupies approximately 3 .6 acres based on the estimated acreage
 within the boundary shown on the site map in Figure 3b . It is relatively level in its upper
 portion near the Area II Road, and has a steep north-facing slope . The Area II Landfill is
 an landfill that was reportedly used from 1955 through 1980 for disposal of unused fi ll
 material and construction debris, such as concrete, asphalt, vegetation, timber, scrap
 metal, and drums (SAIC 1994, ICF 1993b, Buckles 2002) . There have been no
 documented releases from this site (ICF 1993b) . Two valleys extend from the upper
 portion of the landfill site toward an ephemeral drainage located north of the landfill
 (Figure 3b) .
 Site walks to observe landfill conditions were conducted between 1998 and 2003 by
 Ogden (now AMEC) and MWH . Construction materials and debris, including one rusted
 drum, were noted on the upper flat portion and on the north-facing slope of the landfill .
 Minor debris was observed in the valleys below the landfill .
 Review of facility records, interviews, and aerial photographs (Lockheed 1997) indicate
 no visible disturbance at the site in 1953 . Use of the site is visible in the 1957
 photograph, which shows an area disturbed north of the Area II Road along an east-west
 landfill access road that parallels the southern edge of the landfill area . The 1965
 photograph shows some natural re-growth of the area with visible disturbance along the
 westernmost portion of the access road, northward into the canyon . The photographs
 appear to indicate primary activity between 1965 and 1978 based on what appears to be
 landfill-type activities . The greatest extent of the landfill boundary for these time periods
 is during 1978 as represented on Figure 3b . Later aerial photographs from 1988 and 1995
 show near-total re-vegetation of the disturbed areas (Lockheed 1997) .
 Area I and Area II Landfills W - revisedfinal 2-4
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Biological surveys conducted at the Area II Landfill have identified non-native grassland,
 Venturan coastal sage scrub, and chaparral habitats, with a few coast live oaks (AMEC
 2003, Hovore 2003a). No Federal or California State sensitive species have been
 identified near or onsite during these surveys . Similar to the Area I Landfill site, the
 Silvery legless lizard may be present under leaf litter . Also, a recent visit in May 2003
 noted the presence of a Coast horned lizard within the upper portion of the landfill
 (Hovore 2003b) . The Coast horned lizard is a California Species of Special Concern by
 the CDFG. Coast homed lizards are ground dwelling and frequent areas with abundant,
 open vegetation such as chaparral or coastal sage scrub . As described above for the
 Area I Landfill site, the County of Ventura recognizes oak trees as having historical
 significance and stipulates requirements when working in the vicinity of oak trees .
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SECTION 3 . 0
 PREVIOUS SOIL SAMPLING
 Soil and surface water samples have been collected at the Area I and Area II Landfill
 sites as part of the Current Conditions Report (CCR) evaluation in 1993 during the RFI
 since 2001 (ICF 1993a and 1993b) . In addition, soil leachate samples for perchlorate
 were collected in the drainages north of the landfills as described in this work plan and as
 part of a recent perchlorate characterization effort (MWH 2003c) . Descriptions and
 results of this samp ling are presented below .
 3 .1 AREA I LANDFIL L
 Three soil samples were collected in 1993 at depths of 0 .5 to 1 .0 feet below ground
 surface (bgs) and analyzed for total recoverable petroleum hydrocarbons (TRPH) by
 United States Environmental Protection Agency (USEPA) Method 418 .1, volatile organic
 compounds (VOCs) by Method 8240, and metals by Method 6010/7471 . The samples
 were collected from areas where construction debris was observed and from the no rthern
 valley from the landfill . Sample locations and results are shown in Figure 3a, and the
 analytical results are summarized in Table 1a . VOCs were not detected in these soil
 samples . Detected TRPH concentrations range from 61 to 100 mil ligrams per kilogram
 (mg/kg), and metals were below RFI Field Action Levels (FALs) established for the
 SSFL .
 As directed by DTSC, a surface water sample (AISW101) was collected during
 February 2001 from near the toe of the Area I Landfill following a rain event (Figure 3a) .
 This sample was analyzed for total petroleum hydrocarbons (TPH) by Method 8015M,
 VOCs by Method 8260B , semi-volatile organic compounds (SVOCs) by Method
 8270CSIM, metals by Method 6010/7000, polychlorinated biphenyls (PCBs) by Method
 8082, perchlorate by Method 300M, and pH by Method 9045 . VOCs, TPH, SVOCs,
 PCBs, and perchlorate were not detected in this sample . Metals were detected in thi s
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sample at concentrations less than regulatory Maximum Contaminant Levels (MCLs) or
 other established action levels .
 Recent sediment leachate samples were co llected in the drainage north of the Area I
 Landfill as described in Section 7 of this work plan and as depicted in Plate 2 of a recent
 Perchlorate Characterization Work Plan (MWH 2003c) . These data are being reviewed
 and validated, and will be reported in Technical Memorandum, Northern Drainage
 Sampling Results (MWH 2003d) .
 3 .2 AREA II LANDFIL L
 Three surficial soil samples were collected at the Area II Landfill during 1993 in the main
 valley topographically below the landfill . The samples were analyzed for TRPH by
 Method 418 .1 and VOCs by Method 8240 . Sample locations and results are shown in
 Figure 3b , and the analytical results are summarized in Table IN VOCs were not
 detected in these soil samples . Detected TRPH concentrations ranged from 80 to
 1,400 mg/kg .
 As directed by DTSC, a surface water sample (A2SW01S01) was collected in February
 2003, from a main drainage north of the toe of the Area II Landfill (Figure 3b) . It was
 analyzed for total lead by Method 200 .7 and for perchlorate by Method 314 .0 . Neither
 total lead nor perchlorate was detected in this sample .
 Recent sediment leachate samples were co llected in the drainage north of the Area II
 Landfill as described in Section 7 of this work plan and as depicted in Plate 2 of a recent
 Perchlorate Characterization Work Plan (MWH 2003c) . These data are being reviewed
 and validated, and will be reported in Technical Memorandum, Northern Drainage
 Sampling Results (MWH 2003d) .
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SECTION 4 . 0
 GROUNDWATER CONDITIONS
 An extensive groundwater program is ongoing at the SSFL. This program includes water
 level and water quality monitoring, additional characterization by drilling and sampling,
 and groundwater extraction and treatment. The groundwater characterization and
 remediation programs at the SSFL are being conducted under DTSC oversight .
 Groundwater occurs at the SSFL in the alluvium, weathered bedrock, and unweathered
 bedrock (MWH 2001) . First-encountered groundwater exists under water table
 conditions and may be encountered in any of these media . Groundwater that occurs
 within the alluvium and weathered bedrock is defined as near-surface groundwater .
 Groundwater that occurs within the unweathered bedrock is defined as Chatsworth
 Formation groundwater . Within Areas I and II of the SSFL, near-surface and Chatsworth
 Formation groundwater appear to be either vertically continuous (i .e., not separated by a
 vadose zone) or perched depending on local hydrogeologic conditions (MWH 2003b) .
 Subsequent to completing the landfill soil investigations as described in this work plan,
 additional investigation of near-surface groundwater in the vicinities of the Area I and
 Area II Landfills will be conducted under the direction of DTSC, if necessary .
 4.1 AREA I GROUNDWATER CONDITION S
 The following sections provide a summary of groundwater conditions at and in the
 vicinity of the Area I Landfill . Monitoring wells and near-surface groundwater
 conditions are depicted in Figure 4a . Comprehensive groundwater monitoring results for
 SSFL wells are provided in the SSFL Annual Groundwater Monitoring Report (Haley &
 Aldrich [H&A] 2003) . Comprehensive groundwater monitoring results for SSFL
 piezometers are provided in the Near-Surface Groundwater Conditions Report (MW H
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2003b) . These results are summarized herein for the Area I Landfill groundwater
 conditions .
 4.1 .1 Near-Surface Well s
 Typically, near-surface groundwater monitoring wells in the immediate vicinity of the
 Area I Landfill are dry (Figure 4a) . Some near-surface groundwater-monitoring wells
 located south, west, and east of the site occasionally contain groundwater ; however, the
 only persistent near-surface groundwater in this portion of the SSFL is at the Advanced
 Propulsion Test Facility (APTF) RFI site, southwest of the Area I Landfill . To represent
 near-surface groundwater conditions in the vicinity of the Area I Landfill, piezometers
 PZ-065, PZ-066, PZ-068, and monitoring well RS-02 were selected . These well
 locations are shown on Figure 4a .
 PZ-065, PZ-066, and PZ-068, screened between 40 and 50 feet bgs, have generally been
 dry since they were drilled in 2001 . The one exception to this was during February 2003,
 when PZ-065 contained about 1 foot of groundwater . Groundwater has been detected in
 RS-02 (screened from 16 to 26 feet bgs) on only a few occasions since 1985 at a depth of
 approximately 22 feet bgs (H&A 2003) . Near-surface groundwater conditions during
 February 2002 are shown in Figure 4a. Recent groundwater measurements during March
 2003 were generally similar to those measured in February 2002 (shown in Figure 4a),
 except that PZ-075 was saturated (MWH 2003b) .
 Historically, these near-surface wells have not contained groundwater and, therefore,
 samples could not be collected and analyzed . However, one sample was collected from
 PZ-065 in February 2003 for perchlorate analysis ; perchlorate was not detected (MWH
 2003b) . A sample collected from RS-02 in December 1985 contained several VOCs
 above their respective MCLs. The most prevalent VOCs detected in this sample were
 trichloroethene (TCE), 1,1,1-trichloroethane (TCA), 1,1,2-trichlorotrifluoroethane,
 1,1-dichloroethane, trans-l,2-dichloroethene, and 1,1-dichloroethene . Concentrations of
 these VOCs ranged up to 2,400 micrograms per liter (µg/L) TCE and 1,000 µg/L TCA .
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The elevated concentrations of VOCs detected in RS-02 are believed related to histori c
 operations at the nearby IEL RFI site (Figure 4a) .
 RS-02 was also sampled in May 1998 for perchlorate . This sample contained 10 µg/L of
 perchlorate, which is considered related to the historical use and storage of perchlorate at
 the Building 359 RFI site (Figure 4a) . During February 2003, PZ-065 was also sampled
 for perchlorate; perchlorate was not detected in this sample (MWH 2003b) .
 Based on recent data, near-surface groundwater does not appear to exist in the vicinity of
 the Area I Landfill . The wells and piezometers referenced above have been, and are
 currently dry . Groundwater is not anticipated to be encountered in the upper or lower
 portions of the landfill .
 4.1 .2 Chatsworth Formation Wells
 Chatsworth Formation groundwater has been identified in the vicinity of the Area I
 Landfill . Monitoring wells HAR-25 and RD-73, located to the south and east,
 respectively, and former water supply well WS-14, located to the north, are the nearest
 Chatsworth Formation groundwater monitoring wells to the Area I Landfill site . The
 locations of these we lls are shown in Figure 4a .
 Historically, the depth to Chatsworth Formation groundwater has fluctuated between 40
 and 80 feet bgs in HAR-25 and RD-73 located south of the Shear Zone, and between 300
 and 400 feet bgs in WS-14 located north of the Shear Zone . During January 2003,
 Chatsworth Formation groundwater was measured at approximately 70 feet bgs in
 HAR-25 ; approximately 80 feet bgs in RD-73 ; and approximately 360 feet bgs in WS-14 .
 The large vertical offset of water levels between these wells is considered a result of the
 Shear Zone acting as an aquitard (Montgomery Watson 2000 , MWH 2002) . The Shear
 Zone is a large fault zone trending northeast-southwest within Area I of the SSFL .
 Chatsworth Formation groundwater occurs typically 300 feet deeper in wells constructed
 north of the Shear Zone than those located south of this structural feature (Figure 4a) .
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Chatsworth Formation groundwater elevations measured in wells south of the Shear Zone
 in the vicinity of the Area I Landfill are generally similar and indicate relatively low
 groundwater gradients in this area (MWH 2002) . The direction of Chatsworth Formation
 groundwater flow north of the Shear Zone is believed to be generally westward, toward
 the center of the SSFL (H&A 2003) .
 Historically, VOCs have been detected in Chatsworth Formation groundwater samples
 above their respective MCLs. The most prevalent VOCs detected are TCE,
 1,1-dichloroethane, 1,3,5-trimethylbenzene, 1,3-dichlorobenzene, benzene, carbon
 disulfide, and carbon tetrachloride . Concentrations of these VOCs have ranged up to
 40,000 µg/l- TCE (H&A 2003) . Concentrations of VOCs have generally decreased since
 sampling began in these wells . The elevated concentrations of VOCs detected in these
 wells are believed related to historic operations at the nearby IEL and APTF RFI sites
 (Figure 4a) . Benzene has also been regularly detected in well RD-73 (up to 510 µg/L) .
 The benzene detected in this well is likely related to a gasoline release during installation
 of an underground tank in 1986 (A . E . Schmidt Environmental 1995) .
 Except for three compounds each detected once, VOCs are generally not detected in
 WS-14 . These three occurrences were TCE at 0.61 pg/L in 1986,
 1,1,2,2-tetrachloroethane at 13 µg/L in 1989, and 1,1,2-trichloroethane at 4 .8 µg/L in
 1989 (H&A 2003) . Of these detected concentrations, only the 1,1,2,2-tetrachloroethane
 concentration exceeds its MCL .
 In addition to VOC analyses, collected samples have been analyzed for SVOCs, metals,
 perchlorate, and TPH. Of these additional analyses, only perchlorate was detected above
 regulatory action levels in HAR-25 and RD-73 . Concentrations of perchlorate in
 HAR-25 have ranged up to 480 µg/L, and RD-73 up to 244 gg/L . Recent concentrations
 of perchlorate detected in these wells were 150 µg/L in HAR-25 during February 2003
 and 5µg/L in RD-73 during March 2002 (H&A 2003) . Perchlorate detected in thes e
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wells is considered related to historical perchlorate use and storage at the Building 359
 RFI site located south of the landfill (Figure 4a) .
 4.2 AREA II GROUNDWATER CONDITIONS
 The following sections provide a summary of groundwater conditions at and in the
 vicinity of the Area II Landfi ll . Monitoring wells and near - surface groundwater
 conditions are depicted in Figure 4b . As described above, groundwater monitoring
 results have been reported elsewhere (H&A 2003, MWH 2003b ), but summarized here
 for the Area II Landfill conditions .
 4.2.1 Near-Surface Well s
 There are no near-surface groundwater monitoring wells in the immediate vicinity of the
 Area II Landfill . The closest near-surface wells are located approximately 900 feet east
 and west of the site . Although not in direct proximity to the Area II Landfill site, the
 near-surface wells PZ-001, PZ-019, PZ-021, ES-19, and RS-21 (located to the southwest
 in the RD-9 area) and PZ-062 (located to the east near the Liquid Oxygen [LOX] site) are
 closest to the Area II Landfill site . These well locations are shown on Figure 4b .
 Historically, near-surface groundwater has occurred between 1 and 27 feet bgs in the
 wells located southwest of the site in the RD-9 area . Piezometer PZ-001 is constructed to
 allow multi-level monitoring at discrete screened intervals between 6 and 60 feet bgs .
 The remaining near-surface wells and piezometers in the RD-9 area are screened to
 depths of approximately 30 feet bgs . Throughout most of their history, the piezometers
 surrounding the central piezometers have been dry (MWH 2 003b). This implies that the
 near-surface groundwater extent in the RD-9 area is limited laterally . Water level
 elevations in the saturated near-surface groundwater we lls indicate a lateral gradient to
 the northeast within the drainage west of the landfill (Figure 4b) . Although near-surface
 groundwater monitoring wells are not present in the immediate vicinity of the Area II
 Landfill, the closest near-surface monitoring we lls are typica lly dry. Therefore , it is no t
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anticipated that groundwater will be encountered in the upper or lower portions of the
 landfill .
 Piezometer PZ-062, located to the east of the Area II Landfill, is screened between 14
 and 24 feet bgs, and has been dry since it was constructed during Winter 2000/2001
 (MWH 2003b) .
 Near-surface groundwater samples have only been collected southwest of the site in the
 RD-9 area. VOCs have been detected in these samples above their respective MCLs .
 The most prevalent VOCs detected in these wells are TCE, cis-1,2-dichloroethene, and
 trans-l,2-dichloroethene. Recent concentrations of these VOCs detected during 2001,
 ranged up to 470 µg/L TCE (MWH 2003b) . These elevated concentrations of VOCs are
 considered related to historical testing operations at the Expendable Launch Vehicle
 (ELV) RFI site or within the RD- 9 area . When sampled in 1999, neither ES-19 nor
 RS-21 contained perchlorate .
 4.2.2 Chatsworth Formation Wells
 Groundwater has been identified in the vicinity of the Area II Landfill in Chatsworth
 Formation groundwater monitoring wells . Former water supply wells WS-09B, WS-12
 and WS-13 (Figure 4b) are the nearest Chatsworth Formation wells to the Area II
 Landfill .
 Historically, the depth to Chatsworth Formation groundwater has fluctuated between
 about 100 and 200 feet bgs in WS-09B and WS-13, and between approximately 150 and
 260 feet bgs in WS-12 (H&A 2003) . During January 2003, Chatsworth Formation
 groundwater was measured at approximately 175 feet bgs in WS-09B ; approximately
 173 feet bgs in WS-12; and approximately 127 feet bgs in WS-13 . In general, the
 groundwater level elevations of WS-12 and WS-13 are similar, and lower than the water
 level elevations for WS-9B . Based on current and historical water level elevations in
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these three wells, Chatsworth Formation groundwater flow in the vicinity of the Area II
 Landfill is northwards .
 These wells have been sampled periodically from 1985 to 1991 (H&A 2003) . VOCs
 were not detected in Chatsworth Formation groundwater samples above their respective
 MCLs, with the exception of TCE. TCE detected in samples from WS-12 decreased in
 concentration from 33 µg/L in 1986 to 3 .9 µg/L in 1991 .
 In addition to VOC analyses, samples collected from WS-9B, WS-12 and WS-13 have
 been analyzed for SVOCs, common ions, metals, perchlorate, and TPH . Based on these
 additional analyses, main constituents detected above laboratory detection limits were
 calcium, magnesium, potassium, silica, sodium, and strontium ; however, MCLs have not
 been established for these naturally occurring constituents . Total dissolved solid (TDS)
 and manganese concentrations, and specific conductivity measurements slightly exceeded
 their MCL ranges in samples collected from these wells during 1985 and 1987 . The
 maximum measured levels of these constituents were 865 mg/L TDS, 0 .12 mg/L
 manganese, and 1,350 µmhos per centimeter specific conductivity .
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SECTION 5 . 0
 GEOPHYSICAL SURVEYS
 Geophysical surveys were performed at the Area I and Area II Landfills in March 2001,
 July 2003, and September 2003 to delineate the landfill boundaries and anomalies within
 the landfi ll s , and to confirm the locations of the anoma lies . The surveys were conducted
 by Uti lity Locating Services , Inc. (ULS) using real-time electromagnetic (EM) induction
 conductive/metal detection , a magnetic gradiometer , and ground penetrating radar (GPR) .
 Findings of the geophysical survey are shown on Figures 5a and 5b for Area I and Area II
 Landfills, respectively . Geophysical survey maps for the sites are provided in Appendix
 B .
 5 .1 AREA I LANDFILL
 The Area I Landfill geophysical survey identified the approximate eastern and western
 boundaries of the landfill and located several metal mass anomalies . The eastern and
 western boundaries are believed to coincide with a gently dipping GPR reflector . This
 GPR anomaly dips toward the center of the upper portion of the landfill and likely
 follows the former valley topography . The southern landfill boundary was not located
 due to numerous utilities that interfere with survey methods ; the northern landfill
 boundary was not accessible due to steep topography and vegetation . The northern and
 southern boundaries will be assessed during the soil investigation as described below .
 Several metal mass anomalies were also identified during this survey . The largest of
 these occurs near the northern edge of the landfill slope . Several small anomalies were
 found under the pavement on the eastern side of the landfill . A buried storm drain
 pipe line was also identified running northwest- southeast ending in the center of the
 landfill . The inlet to this storm drain is located south of the site within a concrete-lined
 drainage along the Area I Road, north of the Building 359 RFI site . Boeing sealed this
 storm drain as requested by VCEHD in 2001 (Appendix A) . Temporary sealing wa s
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done using sandbags and boards in 2001, and it was permanently sealed using concrete in
 2002 (Appendix A) .
 5 .2 AREA II LANDFIL L
 The geophysical survey identified several metal mass anomalies at the site (Figure 5b) .
 These occur primarily along the top of the northern slope, and near the east and west ends
 of the landfill . The largest anomaly was identified in the western portion of the site .
 Smaller isolated anomalies are scattered within the central upper flat portion of the
 landfill . The northern slope and landfill boundary was not accessible due to steep
 topography and vegetation. In the event that additional access is necessary along the
 northern face of the landfill, an additional geophysical survey will be conducted to
 identify metal mass anomalies and potentially assess the boundary after access is made
 available .
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SECTION 6 . 0
 PRE-INVESTIGATION ACTIVITIE S
 Ecological protection measures such as vegetation clearing, sensitive species
 demarcation, and field screening for methane and radiation were performed in July 2003
 at both the Area I and Area II Landfills . These activities are described below .
 Additionally, geophysical surveying was repeated in portions of the landfills where the
 original survey stakes or surface marking had been disturbed .
 6.1 ECOLOGICAL PROTECTION MEASURES
 Based on the findings of the biological surveys at and in the vicinity of the site, the
 following steps were and/or will be taken prior to and during field activities :
 1 . Because the Coast horned lizard was observed at the Area II Landfill site, prior to
 initiating vegetation clearing, a terrestrial biologist visited the landfill and
 conducted a survey to locate individuals of this species, quantify the number of
 individuals, and relocate those seen to an area in the vicinity of the site that would
 not be impacted by investigative activities . Although the Silvery legless lizard
 had not been seen at the either of the landfills, individuals were to be counted and
 moved similar to the Coast horned lizard. During the biological survey, no
 individuals of either species were observed .
 2. A biological monitor will provide instruction to site workers on the potential
 presence, identification, and protection of the Silvery legless lizard and the Coast
 horned lizard within the landfill sites . If during investigative activities, these
 lizards are observed, the quantity of lizards will be recorded, and they will be
 relocated to an area in the vicinity of the site that will not be impacted by
 investigative activities .
 3 . Although not prevalent at the Area I or II Landfill, Santa Susana Tarplant may
 occur in these areas . Instruct site workers on the occurrence and identification of
 the Santa Susana Tarplant, and flag any plants that are within proximity to the
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areas of investigation or anticipated traffic areas . During the investigation, the
 Santa Susana Tarplant will be avoided and no impact to these plants is
 anticipated .
 4. Erect temporary fences outside the drip line of oak trees, and minimize soil
 disturbance and/or compaction near these trees .
 5 . Avoid soil disturbance on the landfill slopes and implement erosion control
 measures during the rainy season, as necessary, to limit the migration of soils into
 any onsite valleys .
 6 . To complete investigation at the base of the landfill and debris area slopes (see
 Section 7 .2) necessary permits and agreements will be obtained prior to field
 investigation .
 6.2 VEGETATION CLEARING
 Vegetation was cleared in proposed soil vapor investigation areas and at the upper
 portion of the landfills to allow additional geophysical surveying . To gain access to
 lower vegetated areas of the landfills, bushes and small shrubs will be cut, rather than
 pulled, to minimize erosion .
 Access paths will be completed, and vegetation removal will be performed as necessary
 at each site . The access paths will be used for equipment access to the toe of the landfill
 and proposed test pit and trench locations .
 6.3 GEOPHYSICAL SURVEYIN G
 Geophysical surveys were completed in March 2001, July 2003, and September 2003 .
 Additional geophysical surveys are not anticipated at this time . However, in the event
 that additional access is necessary along the northern face of the Area II Landfill, a
 geophysical survey will be conducted to identify metal mass anomalies and potentially
 assess the boundary after access is made available .
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6.4 FIELD SCREENIN G
 Field screening for methane emissions at proposed sampling locations will be performed
 prior to the start of invasive activities. This will be performed as described below .
 Methane Screening
 Soil vapor screening will be conducted to assess potential methane emissions across the
 entire exposed site area after vegetation clearing and prior to any subsurface
 investigation . This screening will be performed at proposed sampling locations using a
 calibrated hand-held combustible gas indicator . Detailed readings will be collected at
 each sampling location described in Section 7 . Readings will be recorded and correlated
 to a figure showing locations of the measurement .
 6.5 ADDITIONAL FIELD SCREENING REQUIREMENTS FOR THE AREA I
 LANDFILL
 As described above, several concrete-filled drums were noted at the Area I Landfill
 during site walks . It is believed that these drums were historically used at the SSFL for
 erosion control (e .g. slope stability). However, the regulatory agencies have questioned
 this use, and requested that the concrete-filled drums be screened for radioactivity
 (Appendix A) . At the SSFL, no nuclear operations were conducted outside of Area IV
 and radioactive wastes were managed and handled at designated sites within Area IV .
 Therefore, there is no reason to suspect that the concrete-filled drum(s) were used for
 radiological purposes . However, as requested by the regulatory agencies, radiation
 screening will be performed during the completion of "Phase 1" trenches and test pits
 (Figures 5a and 5b), similar to the screening protocol used at the Building 56 Landfill
 investigation . Radiation screening of concrete-filled drums will be conducted in
 accordance with Attachment A of the Health and Safety Plan (Appendix C) . If radiation
 is detected above acceptable levels, the investigation will cease and DTSC will be
 notified. A Rocketdyne health physicist trained in these procedures will perform the
 radiation screening during the landfill investigation . No drums were observed in the
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Area II Landfill, however, if concrete-filled drums are encountered, these procedures will
 be followed as well .
 As requested by DTSC (Appendix A), if unexploded ordnance (UXO) is observed, an
 explosive ordnance disposal (EOD) trained person will be present to monitor the work
 zones in a similar manner as conducted at the Building 56 Landfill site . Explosive waste
 is not anticipated based on the reported materials disposed at the landfills ; however, this
 request has been made because of the proximity of the Area I Landfill to the Happy
 Valley RFI Site (Area I AOC) (Figure 2), which used energetic materials and ordnance .
 A review of UXO / explosive or ordnance waste (OE) procedures will be conducted
 during daily Tailgate Safety Meetings . The briefing will include identification of UXO
 and procedures for avoidance as well as logistics to proceed if UXO or suspect UXO is
 observed .
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SECTION 7 . 0
 PROPOSED SOIL INVESTIGATION S
 The proposed soil investigation includes soil vapor sampling, the excavation of trenches
 and test pits, and hand augering to determine the extent and nature of materials in the
 landfills . As requested by DTSC, a phased investigation approach will be followed .
 Trenches 5 and 8 at the Area I Landfill and trenches/test pits 7, 9, and 12 at the Area II
 Landfill will be completed as Phase 1 . The remaining trenches/test pits will be
 completed as Phase 2 . Due to the upcoming rainy season, it is anticipated that Phase 1 of
 both landfills, and Phase 2 of the Area I Landfill will be completed in 2003 . Phase 2 of
 the Area II Landfill will likely be completed in Spring 2004 .
 In the event native soil, bedrock, or the base of the landfill is not encountered during
 exploratory trench activities ; bucket auger drilling methods will be used to assess the
 depth of, and materials at, the base of the landfill . Soil matrix samples will be collected
 from the trenches and test pits, and hand auger borings . If water is encountered during
 the soil characterization activities, it will also be sampled as described below . Using
 information obtained from this investigation, a near-surface groundwater characterization
 approach for the landfill areas will be developed and discussed with DTSC during or
 subsequent to the soil investigation activities proposed in this work plan . The location
 and number of near-surface groundwater monitoring points will be based on findings,
 data needs, and access issues (slope stability, permitting, etc .) .
 Prior to initiating field activities, a project safety kickoff meeting will be held at the site .
 Site history, site conditions, project scope, health and safety, and emergency procedures
 will be discussed. The meeting will specifically include a review of asbestos
 management procedures, radiological materials management procedures, and UXO and
 OE procedures .
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Proposed soil vapor, trench and test pit, and hand auger locations for the Area I and Area
 II Landfills are shown on Figures 5a and 5b, respectively . The sampling locations have
 been selected based on previous soil analytical results, a review of historical aerial
 photographs (Lockheed 1997), and the results of the geophysical surveys . The proposed
 sampling locations were selected in the field with DTSC, RWQCB, and VCEHD
 representatives during a site walk of both landfills conducted in May 2000 . AMEC and
 MWH made additional field visits in February 2001 and April 2003 . The final proposed
 sampling locations have been based on agency requests made both in the field and in
 work plan review comments (Appendix A), and based on geophysical survey findings .
 In summary, a multi-faceted field-sampling program will be completed. As described in
 Section 6 .4, field screening for methane will be conducted prior to the start of excavation
 activities . Subsequent to this "screening" step, trenching, test pits, and hand augers will
 be completed to facilitate the inspection of site soils and debris, and the collection of soil
 matrix samples . This portion of the field program is described in this section of the work
 plan .
 A ll field sampling, health and safety, and laboratory procedures will follow protocols
 established for the RFI currently in progress at the SSFL (Ogden 1996 and 2000a) . A
 site-specific HSP is included in this document as Appendix C . The sampling and
 analysis described in this work plan will be conducted following the established Standard
 Operating Procedures (SOPs) and Quality Assurance Project Plans (QAPPs) for the RFI
 at the SSFL. Personnel responsibilities, personal protection equipment (PPE), directions
 to nearby medical facilities, identification of safety hazards and control measures, and
 hazard analysis of each site work task, etc ., are described in the HSP (Appendix C) .
 To minimize worker exposure to dangerous conditions and hazardous materials, Boeing
 has established protocols that will be followed when potentially hazardous substances are
 encountered . If significant asbestos, hazardous, energized or radioactive debris or
 substances are discovered, fieldwork will temporarily stop, and the Boeing Project
 Coordinator and DTSC will be notified . If necessary, an action plan, beyond the action s
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described in this Work Plan, to characterize and remove the potentially hazardous
 materials may be developed. The project will continue after notification and appropriate
 actions have been taken . Applicable site-specific health and safety protocols established
 by Boeing, and the state-regulated standards by California Occupational Safety and
 Health Administration (Cal-OSHA) will be implemented .
 7 .1 SOIL VAPOR SAMPLING AND ANALYSI S
 In addition to the use of a photoionization detector (PID) or flame ionization detector
 (FID) to screen soil samples for headspace vapors, active soil vapor sampling was or will
 be conducted to assess potential subsurface VOC impacts and methane content .
 Sampling was or will be performed at approximately 20 locations throughout the Area I
 Landfill (ULS trench locations 1 through 9, 11 through 17 ; and test pit locations 20, 26,
 31, and 49) and forty-two locations throughout the Area II Landfill (ULS trench locations
 1 through 13 ; and test pit locations 14 through 27, and 29, 30, 31, 34, 38, 39, and 40 ;
 additional probes include 60 through 64) . As shown on Figures 5a and 5b, many
 proposed locations have already been sampled. These locations were selected to
 characterize the site based on the mapped extent and location of the geophysical
 anomalies . On Figure 5b, soil vapor sample locations 4, 5, and 20 through 27 will be
 completed if and when brush is cleared and access is available along the northern slope of
 the Area II Landfill . In their Initial Comments on Area I and Area II Landfills
 Investigation Work Plan Submittal letter (DTSC 2003), DTSC requested additional vapor
 sample locations be sampled (Figures 5a and 5b) to characterize non-anomalous portions
 of the landfills . These locations will be completed prior to commencing the excavation
 investigation . The proposed soil vapor sampling locations will provide coverage at the
 proposed trench locations, several specific test pit locations, and at unbiased locations
 across the landfills .
 Active soil vapor samples were and will be collected at each location where probes can
 be installed . Although 5-foot depth intervals were and are desired, subsurface conditions
 affected the ability to install probes at predetermined depths, or at depths greater than
 approximately 15 feet. At most locations, probes were and will be set at approximatel y
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5 and 10 feet bgs . Where subsurface conditions permitted, probes were and will also be
 set at additional depths of approximately 15, 20 and 30 feet bgs . Soil vapor samples were
 and will be analyzed for VOCs and methane . VOC analyses were and will be performed
 onsite by a Centrum Analytical mobile laboratory, California-certified for soil vapor
 analysis, using EPA Method 8260B (VOCs) . Centrum Analytical's fixed laboratory
 conducted testing on samples already collected by EPA Method 8015M (methane),
 modified for soil vapor . Additional VOC and methane soil vapor analytical testing will
 be performed by Centrum Analytical's mobile laboratory, California-certified for soil
 vapor analysis, using EPA Method 8260B and 8015M (methane) .
 Already collected vapor sample analytical results are being reviewed and validated .
 Preliminary data indicates the presence of methane at both landfills at a maximum
 concentration of 30 µg/L of air, and a maximum concentration of trichloroethene
 (TCE)(the only VOC detected) of 1 .2 pg/L of air (TCE was detected at two locations at
 the Area I Landfill) . The analytical laboratory will report the standard list of VOCs
 identified for soil vapor in the RFI QAPP . However, the laboratory was and will be
 instructed to report any other compound identified by test method 8260B as tentatively
 identified compounds (TICs) . Soil vapor probe installation, sampling, and analysis was
 and will be in accordance with protocols established in the DTSC-approved RFI Work
 Plans (Ogden 1996 and 2000a) . These protocols generally follow those specified in the
 Los Angeles Regional Water Quality Control Board Interim Guidance for Active Soil
 Gas Investigation (February 1997) .
 7 .2 SOIL MATRIX SAMPLING
 Soil matrix sampling is proposed at the site to assess potential impacts in areas not
 previously investigated and at selected surface-identified metal mass anomalies . Soil
 matrix samples are proposed in the valleys below the landfill and within the landfill .
 Sampling will be accomplished using trenching, test pits, and hand angering (bucket
 augering will be attempted if the base of the landfill(s) cannot be investigated by
 completing trenches or test pits) . Trenches are exploratory excavations typically 25 to
 60 feet long, used to assess lateral and vertical changes in landfill conditions . Test pits
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are sma ll exploratory trenches , typically less than 25 feet long, used to assess lateral
 changes in landfill conditions . Samples will be collected to define representative
 conditions within the landfi ll . Additional samples may be added as necessary based on
 observed field conditions .
 The following sections describe proposed soil matrix sampling at the Area I and Area II
 Landfills .
 7 .2.1 Area I Landfill
 The Area I Landfill proposed soil matrix sampling will be performed within the landfill,
 on the slopes of the landfill, and in the valley adjacent to and topographically lower than
 the landfill .
 7 .2 .1 .1 Investigation Locations Within Landfil l
 Trenching and test pits are proposed to characterize materials found within the landfill
 and define its extent . Proposed locations were selected based on locations of metal mass
 anomalies and surface depressions , and to define subsurface soil conditions at the edge of
 the landfill slope. Proposed Area I Landfill sampling locations are shown in Figure 5a .
 Soil samp ling intervals at each location will be selected in the field based on visual
 observations and soil vapor screening results (i .e ., P ID/FID readings, soil discoloration,
 debris encountered , etc .) . Anomalous conditions wi ll be sampled . If no areas appear
 impacted, at least 20 samples will be collected from locations distributed throughout the
 site . Table 2a presents a summary of the analytical testing for soil matrix samples .
 A total of 19 trenches are proposed : fourteen within the upper portion of the landfill
 (ULS locations 6 through 19) and within the lower portion of the landfill near the toe of
 the slope and the northeastern perimeter (ULS locations 1 through 7) . ULS location 8
 will be completed across the portion of the landfill through the surface depression
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locations . The trenches will be used to document the type of waste placed in the top
 layers and perimeter of the landfill . The proposed trenches will be between 25 and
 60 feet long and approximately 20 to 30 feet deep . Some trenches will be completed to
 greater depths to assess the base of the landfill . Trench soils will be logged in accordance
 with the Unified Soil Classification System (USCS) (ASTM D-2488-3) . Trench soils
 will be segregated and managed as discussed in Section 7 .4 .
 Twenty-three test pits are proposed along the perimeter of the landfill and to address
 metal mass anomalies as shown on Figure 5a (ULS locations 21 through 43) . Test pits
 are small exploratory trenches that will be excavated by a backhoe to native soil or
 bedrock conditions . They will typically be less than 25 feet long and sampled only if
 anomalous conditions are encountered . Test pit soils will be segregated and managed as
 discussed in Section 7 .4. Additional test pits may be added as needed to evaluate the
 lateral extent of the landfill .
 Five test pits (ULS 44 through 48) and one trench (ULS 19) are proposed along buried
 storm drain pipelines to investigate the condition of, and potential discharge from these
 features (Figure 5a) . Investigation of the inlet storm drain and visual inspection of this
 pipeline was performed as part of the Happy Valley and Building 359 Interim Measure
 investigation (MWH 2003a) . The visual inspection consisted of running a remote
 controlled mini-tractor with a mounted video recorder into the corrugated storm drain
 pipeline . The mini-tractor entered the pipeline from the storm drain on the south side of
 the Area I Road (Figure 5a), and traveled approximately 60 feet before it encountered
 deteriorated sand bags that it could not bypass . The results of the inspection were
 inconclusive, and the proposed test pits will be completed to better assess the storm drain
 pipeline .
 7 .2 .1 .2 Investigation Locations in Valleys
 As indicated in Table 1a, previous analytical results indicate that only very low TRPH
 concentrations were detected in near-surface soils at three locations in the valleys below
 the landfill . As requested by DTSC, two hand auger sampling locations as well as two
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additional hand auger locations within the boundary extent are proposed with a complete
 laboratory analytical suite to further characterize the valleys topographically lower than
 the landfill (Figure 5a) . These samples (ULS locations 51, and 57 through 59) will be
 collected at 0 .5 feet bgs .
 Six additional soil samples for perchlorate analysis only will also be collected in the
 valley below the landfill after all analytical results have been reviewed so additional
 chemicals can be added to the analytical suite pending initial findings . These samples
 (ULS locations 50, and 52 through 56) will be spaced at about 50-foot intervals in the
 valley below the toe of the landfill slope in areas of sediment accumulation . Table 2a
 summarizes the proposed analytical testing for the Area I Landfill investigation .
 7 .2 .1 .3 Surface Depression Investigatio n
 In January 2001, a VCEHD inspector completed a periodic inspection of the Area I and
 Area II Landfills at SSFL and identified surface depressions in the top cover of the Area I
 Landfill (Appendix A). The surface depressions were approximately 40 feet from the
 northern slope of the landfill . The main surface depression was approximately 2 feet
 deep and had a diameter of 6 to 8 feet . The VCEHD inspector noted that runoff from
 precipitation was draining into the surface depression but was not filling it . Once
 identified, Boeing restricted access to the surface depressions, covered them with
 plywood, and sandbags were placed to divert stormwater around the perimeter .
 Currently, the depressions have been filled with onsite borrow soil from an
 DTSC-approved source as an interim corrective action to minimize rainwater from
 entering the landfill . Also, the presence of the subsurface pipeline leading from the storm
 drain could potentially cause the depressions if it had been leaking . As described above,
 the storm drain inlet pipeline was sealed in 2001/2002 .
 The proposed surface depression investigation will be conducted in response to the
 January 23, 2001 letter from the VCEHD requesting a field investigation to evaluate the
 cause and extent of surface depressions in the Area I Landfill (Appendix A) . The
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purpose of the surface depression investigation is to sufficiently characterize the surface
 depressions to develop a corrective action plan, if necessary . As required by Title 22
 regulations, the landfill cover requires maintenance of surface grading to promote lateral
 runoff precipitation; that the integrity of roads, structures, and gas monitoring and control
 systems is maintained ; and that safety hazards are prevented . As requested by VCEHD, a
 VCEHD representative will be present during all surface depression investigation and
 repair work . Therefore, VCEHD will be contacted a minimum of two weeks prior to the
 start of the Area I Landfill Investigation . The fieldwork to investigate surface depressions
 is incorporated in the investigation of the upper portion of the landfill by completing
 Trench 8 .
 In conjunction with the investigation of the surface depressions, the test pits along the
 trace of the buried storm drain pipeline will be performed as described above .
 7 .2.2 Area II Landfill
 The Area II Landfill proposed soil matrix sampling will be performed within the landfill,
 on the slopes of the landfill, and in the valley adjacent to and topographically lower than
 the landfill .
 7 .2 .2.1 Investigation Locations on the Upper Portion of Landfil l
 Trenching, test pits, and hand augering are proposed to characterize materials found
 within the landfill and define its extent . Proposed locations were selected based on
 locations of metal mass anomalies, and to define subsurface soil conditions at the edge of
 the landfill slope (i .e., the thickest portion of debris) . Proposed Area II Landfill sampling
 locations are shown in Figure 5b . Soil sampling intervals at each location will be
 selected in the field based on visual observations and soil vapor screening results (i .e .,
 PID/FID readings, active soil vapor sampling results, soil discoloration, debris
 encountered, etc.) . Anomalous conditions will be sampled . If no areas appear impacted,
 at least 20 samples will be collected from the proposed locations on the upper portion of
 the landfill . Table 2b presents a summary of the analytical testing for soil matrix samples
 at the Area II Landfill .
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Soil matrix samples are proposed at thirteen trench locations (ULS locations 1 through
 13) across the landfill (Figure 5b) . The proposed trenches will be 25 to 50 feet long and
 approximately 10 to 15 feet deep. Some trenches will be completed to greater depths to
 assess the base of the landfill . Trench soils will be segregated and managed as discussed
 in Section 7 .4. Trench soils will be logged by a geologist in accordance with the USCS .
 The trench locations were selected to evaluate the areas that potentially contain the
 greatest thickness of debris and the upper extent of the landfill . Soil matrix samples will
 be collected at representative locations along the sidewalls and bottom of the trenches . It
 is anticipated that at least one sample will be collected from each trench .
 Twenty-seven test pits are proposed within the landfill to address metal mass anomalies
 and landfill extent as shown in Figure 5b (ULS locations 14 through 20, and 27 through
 46) . Additional test pits may be added as needed to evaluate the lateral extent of the
 landfill . Several of these (ULS locations 14 through 19) are proposed along the northern
 edge of the level portion of the landfill to evaluate the extent of the debris in this area .
 7 .2 .2.2 Investigation Locations Along the North-Facing Slope of Landfil l
 Five of the thirteen trench locations and six of the thirty-three test pits are proposed along
 the top of the north-facing slope of the landfill (ULS 1, 9, 10, 11 and 12 ; ULS 14 through
 19, respectively) (Figure 5b) . Exact sampling locations will be selected in the field and
 actual field conditions assessed . It is anticipated that at least one sample per trench will
 be collected, and evaluated for laboratory analysis . Additional samples will be added if
 anomalous conditions are encountered .
 7 .2 .2.3 Investigation Locations in Valley s
 Fifteen hand auger sample locations (ULS 47 through 58, 65, and 66) are proposed within
 the valleys that surround the landfill and within the lower drainage to characterize
 potential impacts (Figure 5b) . Two of these (ULS 48 and 50) are located near previous
 1993 sample locations . One location (ULS 47) was selected because of debris noted in
 this particular portion of the valley during a site walk. Hand auger samples collected at
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locations within the valleys immediately adjacent to the landfill or within the mapped
 extent of the landfill will be analyzed for complete analytical suites (ULS 47 through 52,
 57, 58, 65, and 66). Five additional samples will be collected from hand auger locations
 within the drainage north of the landfill and analyzed for perchlorate (ULS 53 through
 56, and 59) . Additional analyses for these samples may be considered based on observed
 landfill conditions during this investigation .
 Soil or sediment samples at these 15 locations will be collected at 0 .5 feet bgs (see
 Section 7 .3) . Exact sampling locations will be selected based on sediment accumulation
 and observed debris . Deeper samples at most of these locations are not anticipated,
 however, due to the shallow sediment conditions observed during the site walks .
 7 .3 SOIL SAMPLE COLLECTION AND ANALYSI S
 Soil samples will be collected following DTSC-approved protocols established for the
 RFI (Ogden 1996 and 200a), and are generally based on SW-846 sampling requirements .
 In some cases, because the materials to be sampled may be mixed with pieces of debris,
 soil may need to be collected with small hand-held shovels or by hand, and placed in
 laboratory-provided containers . This type of soil sample will not be analyzed for VOCs .
 Soil samples for perchlorate analysis will be collected from test pits, trenches, and valleys
 following general field protocols for perchlorate leachate sampling established by DTSC
 for the RFI . In summary, soil samples will be collected in pre-cleaned sampling sleeves
 or laboratory-provided plastic containers . Approximately 250 grams of sediment sample
 will be combined with approximately 250 milliliters of deionized water, and the resultant
 mixture will be shaken for one minute. The mixture will then settle for 15 minutes, and
 be shaken again for one minute. After the mixture is left undisturbed for approximately
 24 hours, the liquid will be decanted into a laboratory-provided plastic sample container .
 The laboratory will then analyze the resulting water sample, called a "soil leachate,"
 following approved USEPA methods . Larger or smaller volumes of soil or sediment may
 be used in this investigation, or modifications to this protocol may be implemented,
 depending on site conditions and in consultation with DTSC .
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A ll other types of soil matrix samples will be collected in pre-cleaned sampling sleeves or
 glass jars . Soil samples from the valleys below the site will be collected using a hand
 auger and a hand-operated drive sampler (if necessary, soil samples will be collected with
 hand shovels and placed in pre-cleaned samp ling sleeves or glass jars) . Soil matrix
 samples from trenches or test pits will be collected using a hand-operated drive sampler .
 Whenever possible, undisturbed soils will be collected . If a sample cannot be obtained
 using a drive sampler or by pushing a sleeve into the soils , soils will be placed in a
 laboratory-cleaned glass jar by pushing the jar into the soil . Additional soil and
 equipment rinsate water samples wi ll also be co llected fo llowing RFI protocols during
 the fieldwork for quality assurance/quality control (QA/QC) purposes (Ogden 1996 and
 2000a) .
 Following collection, soil samples will be described by a geologist according to the
 USCS . Samples will then be sealed, packed on ice and transferred under chain-of-
 custody protocol to a California state-certified analytical laboratory for analysis .
 The applicable laboratory analytical methods selected for soil sample analysis were based
 on previous samples collected at the site (ICF 1993), chemical use for sites within Area I
 and Area II, and requirements of the regulatory agencies for the Area I and II Landfills .
 Soil samples (except soil samples from the valley as described above) will be analyzed
 for the following chemical constituents (Tables 2a and 2b present a summary of the
 analytical testing for soil matrix samples) :
 • VOCs by USEPA Method 5035/8260B
 • SVOCs by USEPA Method 8270S IM , with selected ion monitoring for PAHs
 • TPH by USEPA Method 8015, modified to report separate carbon range s
 • Metals by USEPA Method 6010/7000
 • pH by USEPA Method 904 5
 • PCBs by USEPA Method 808 2
 • Perchlorate by USEPA Method 314 . 0
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The number of soil matrix samples analyzed for VOCs will be selected based on soil
 vapor sampling results and data needs for risk assessment. As requested by DTSC, if
 burned materials or ash are encountered in landfill materials, selected soil samples may
 also be analyzed for dioxins by Method 8290 .
 If water is encountered during drilling or trenching activities, it will be sampled using a
 bailer . Water samples will be analyzed for the same constituents as soil samples (listed
 above), as well as total dissolved solids (TDS), general minerals, and iron .
 7 .4 INVESTIGATION-DERIVED WASTE MANAGEMEN T
 Materials such as soil, bedrock, and debris excavated during the investigation
 (investigation-derived waste [IDW]) will be managed as described in this section . Based
 on the investigation areas shown on Figures 5a and 5b, it is anticipated up to 200 to
 300 cubic yards of IDW may be generated and may not be reused onsite as Area I
 Landfill backfill, and 600 to 700 cubic yards of IDW may not be reused onsite as
 investigation Area IT Landfill backfill . Assuming Area I and IT Landfill Phase 1
 investigation, and Area I Phase 2 investigation will be completed in 2003, a maximum
 estimated 400 cubic yards of IDW may be generated and may not be reused onsite as
 landfill backfill material in 2003 . Assuming Area II Landfill Phase 2 investigation is
 completed in 2004, a maximum estimated 600 cubic yards of IDW may be generated and
 may not be reused onsite as landfill backfill material in 2004 . These materials will be
 managed in accordance with applicable State and Federal regulations and approved RFI
 or SSFL protocols (Ogden 1996 and 2000a) .
 In the event that asbestos or asbestos containing material (ACM) is encountered,
 excavation activities will suspend until an appropriate permit is acquired from Ventura
 County Air Pollution District and a licensed asbestos contractor is available for handling
 and monitoring . Potential ACM will be analyzed by EPA Method 600/R-93/116,
 Polarized Light Microscopy. This analytical test will be added to the analytical suite for
 soil matrix samples if potential ACM is observed .
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In summary, excavated materials will be segregated and stockpiled near the trenches or
 test pits, unless it appears potentially impacted, e .g ., ACM, discolored, stained, or
 odiferous . Potentially impacted material will be containerized in roll-off bins or placed
 on tarp, and covered at the end of each workday. As requested by DTSC, excavated
 materials considered for potential onsite re-use as investigation area backfill will be
 sampled using a sampling frequency of 1 composite sample per approximately 60 cubic
 yards . Each composite sample will consist of 5 individual samples taken from various
 depths and positions within an approximately 60 cubic yard portion of the stockpile . This
 sampling frequency is for material stockpile classification purposes to determine if re-use
 as investigative backfill is appropriate . Results of soil samples collected from the
 investigation areas, however, may also be used in lieu of some stockpile samples to aid in
 classification and onsite re-use decision-making .
 7 .5 INVESTIGATION BACKFILL PROCEDURE S
 After backfill characterization sampling is complete, investigation materials determined
 to be appropriate for re-use will be placed back into the excavations and compacted with
 the backhoe/excavator bucket . If additional material is needed to bring the exploratory
 feature up to the surrounding land grade, fill material from the onsite borrow source
 previously approved by the DTSC will be transported to the excavation location . If
 excess usable backfill material remains, this material may be spread in the investigation
 area prior to replacing the previously removed soil cover . The existing soil cover
 (previously set aside) will then be placed on top of the backfilled excavation and
 compacted with the backhoe/excavator bucket at each location . The surface of the
 investigation areas will be restored to grade after ; (a) samples have been collected form
 the trench and stockpiles, (b) the depth and content of landfill material is determined or
 the extent of the sinkhole(s) is (are) determined, and (c) soil analytical results of the
 trench and stockpiles have been reviewed for hazardous waste characteristics by DTSC,
 radiological characteristics by DHS (Phase 1 ; Phase 2 if necessary), and the degree to
 which the material is inert by the Ventura County Health Department .
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SECTION 8 . 0
 REPORTING
 The findings from this investigation will be reviewed with DTSC . Based on these
 findings, if additional investigation or shallow piezometers are required, they will be
 completed using procedures described in this work plan or in the DTSC-approved RFI
 Shallow Groundwater Investigation Work Plan (Ogden 2000b) .
 If additional investigation is required, it will be completed and then a report will be
 prepared for DTSC, VCEHD, and RWQCB describing the results of the investigation
 efforts at the Area I and Area II Landfills . The report will include a description of the
 investigation activities, sampling locations, test pit and trench logs, and analytical results .
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TABLE la
 SUMMARY OF SOIL AND SURFACE WATER SAMPLE RESULTSSWMU 4.2 - AREA I LANDFILL
 METAL SSAMPLE DEPTH VOCs SVOCs Perchlorate TRPH PCBs ABOVE FALs(a)
 IDENTIFIER MEDIA (ft bgs) DATE ( /k) (µ /L) (mg/L) (m /k) (µ /L) (mg/kg)
 B-1-01 Soil 0 .5 02/16/93 ND NA NA 61 NA None
 B-1-02 Soil 0.5-1 .0 02/16/93 ND NA NA 82 NA None
 B-1-03 Soil 0.5-1 .0 02/16/93 ND NA NA 100 NA None
 SurfaceA1SW101 Surface 02/15/01 ND ND ND ND ND NE
 Water
 Reference: Soil data presented in ICF 1993a ; surface water data recently collected as part of RFI .
 Notes :(a) Field Action Levels (FALs) are risk-based soil screening levels established to aid in field decisions regarding additional sampling needs (Ogden 1996 ,
 Ogden 2000a) . FALs were not established for surface water, rather they are compared to established regulatory action levels (e .g ., MCLs) .(b) The soil samples were analyzed by the following methods : Metals by Method 6010/7471, TRPH by Method 418 .1, VOCs by Method 8240 .(c) The surface water sample was analyzed by the following methods : TPH by Method 8015M, VOCs by Method 8260B, SVOCs by Method 8270CSIM,
 metals by Method 6010B/7000, PCBs by Method 8082, and Perchlorate by Method 300M .
 ft bgs - feet below ground surface
 µg/kg - micrograms per kilogram
 µg/l_ - micrograms per litermg/kg - milligrams per kilogrammg/L - milligrams per liter
 NA - Not AnalyzedNE - Not Established
 TPH - Total Petroleum Hydrocarbon sTRPH - Total Recoverable Petroleum Hydrocarbons
 VOC - Volatile Organic Compoun dSVOC - Semivolatile Organic CompoundPCB - Polychlorinated Biphcny lND - Not Detected
 USPASI SIFO/S ://Rocketdyne SSFL/Documents/Landfills/Area I and II LF WP/Area I and Area II Landfill WP Table IA
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TABLE l b
 SUMMARY OF SOIL AND SURFACE WATER SAMPLE RESULTSSWMU 5 .1 - AREA II LANDFILL
 SAMPLEIDENTIFIER MEDIA
 DEPTH
 (ft bgs) DATE
 VOC s
 ( /k)
 TRPH
 (m /k)
 PERCHLORATE(m /L)
 LEAD( /L)
 C-1-01 Soil Surface 02/16/93 ND 1,400 NA NA
 C-1-02 Soil Surface 02/16/93 ND 110 NA NA
 C-1-03 Soil Surface 02/16/93 ND 80 NA NA
 A2SW01S01 Surface Water Surface 02/14/03 NA NA ND ND
 Reference: Soil data presented in ICF 1993b ; surface water data recently collected as part of RFI .
 Notes :( a) The soil samples were analyzed by the fo llowing methods : TRPH by Method 418 .1 , VOCs by Method 8240 .(b) The surface water sample was analyzed by the following methods : Perchlorate by Method 314, Total Lead by Method 200 .7 .
 ft bgs - feet below ground surfaceµg/kg - micrograms per kilogram TRPH - Total Recoverable Petroleum Hydrocarbons
 µg/l- - micrograms per liter VOC - Volatile Organic Compoun dmg/kg - milligrams per kilogrammg/L - milligrams per literNA - Not AnalyzedND - Not Detected
 USPASI SIF0/SJ/Rocketdyne SSF /Documents/Landfills/Area I and]] LE WP/Area I and Area 11 Landfill WP 7 able 1B
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Table 2aProposed Soil Sample Analytical Summary
 Area I Landfill
 Analysis Analytical MethodSample
 Typ e
 (ULS Number)
 P H(USEPA 9045)
 METAL s
 (ITSEPA 6010/7000)
 PCB s
 (ITSEPA So82)
 SVOC s
 (USEPA 9270SIM)
 TPH
 (USEPA 9015M)
 VOC s
 (USEPA 5035/92608)
 Perchlorate
 (USEPA 314 .0)
 Trenches (1-19) X X X X X X X
 Test Pits (20-49) X X X X X X X
 Valley Hand Auger (51, 57-59) X X X X X X X
 Valley Hand Auger (50, 52-56) X
 Notes :
 1 . Prior to collection soil matrix samples, all soil vapor samples will be analyzed for VOCs by Method 8260B and methane by Method 8015, modified for soil vapor .
 2 . Soil matrix samples for laboratory analysis will be collected from representative trench or test pit locations within the landfill, and from valley hand auger loctions . Perchlorate samples
 will be collected as leachates of soil sample composites and analyzed as water samples . Discrete soil matrix samples for perchlorate may be also collected .
 3 . The number of soil matrix samples for VOC analysis will be selected based on soil vapor sampling results and risk assessment data needs .
 4. If water is observed, samples will be analyzed by all methods listed above and general minerals by Methods 300 and 6010 series, total dissolved solids by Method 160 .1, iron by
 Method 6010 .
 ULS - Unique location identifier
 PCB - Polychlorinated bipheny l
 SVOC - Semivolatile organic compound
 TPH - Total petroleum hydrocarbon
 VOC - volatile organic compound
 USEPA - United States Environmental Protection Agenc y
 Area I and II LF WP Tables 2a and 2b-Revised Final.xls Page 1
 HDMSE00576171
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Table 2bProposed Soil Sample Analytical Summary
 Area II Landfill
 Analysis Analical MethodSample
 Type
 (ULS Number)
 PH(USEPA 9045)
 METAL s
 (USRPA 6010/7000)
 PCB s
 (USRPA 9052)
 SVOCs
 (USEPA 9270SIM)
 TPH
 (USEPA 9015M)
 VOCs
 (USEPA 5035/92608)
 Perchlorate
 (USEPA 314.0)
 Trenches (1-13) X X X X X X X
 Test Pits (14-46) X X X X X X X
 Vall ey Hand Auger (47-52, 57, 58, 65, and 66) a X X X X X X
 Valley Hand Augers (53-56, 59) X
 aULS locations 48 and 50 are near previous sample locations C-1-01 and C-1 - 02, respectively .
 Notes :
 1 . Prior to collection soil matrix samples, all soil vapor samples will be analyzed for VOCs by Method 8260B and methane by Method 8015, modified for soil vapor .
 2 . Soil matrix samples for laboratory analysis will be collected from representative trench or test pit locations within the landfill, and from valley hand auger locations . Perchlorate samples
 will be collected as leachates of soil sample composites and analyzed as water samples . Discrete soil matrix samples for perchlorate may be also collected .
 3 . The number of soil matrix samples for VOC analysis will be selected based on soil vapor sampling results and risk assessment data needs .
 4 . If water is observed, samples will be analyzed by all methods listed above and general minerals by Methods 300 and 6010 series, total dissolved solids by Method 160 .1, iron by Method
 6010 .
 ULS - Unique location identifierPCB - Polychlorinated biphenylSVOC - Semivolatile organic compound
 TPH - Total petroleum hydrocarbon
 VOC - volatile organic compoun d
 USEPA - United States Environmental Protection Agenc y
 USPASI SIFO/S://Rocketdyne SSFLJDocuments/Landfills/Area I and II LF WP/Area I and Area II Landfill WP Tables 2a and 2b
 HDMSE00576172
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Santa Susana Field Laborator ySWMU 4 .2
 AREA I LANDFIL L
 SOIL MATRIX AND SURFACE WATER SAMPLING RESULTSWITH HISTORICAL LANDFILL BOUNDARIE S
 LEGEND
 RFI SURFACE WATE R
 Al SWO1
 501,S02,etc
 D01,D02,et c
 D##.#
 R### #
 N D
 mglkgugll
 3
 FURTHEST EXTENT OF LANDFILL(APPROXIMATE)
 1988 EXTENT OF LANDFILL (APPROXIMATE)FROM AERIAL PHOTOGRAPH
 1978 EXTENT OF LANDFILL (APPROXIMATE)FROM AERIAL PHOTOGRAPH
 1965 EXTENT OF LANDFILL (APPROXIMATE)FROM AERIAL PHOTOGRAPH
 1957 EXTENT OF LANDFILL (APPROXIMATE)FROM AERIAL PHOTOGRAPH
 1953 EXTENT OF LANDFILL (APPROXIMATE)FROM AERIAL PHOTOGRAPH
 SURFACE WATER FLOW (FROM SITESOF INTEREST FOR THIS REPORT )
 Sample Location ID (Ogden ID)
 Sample Number
 Duplicate Number
 Depth In Feet
 Laborato ry Reporting Code (EPA ID)
 Non-Detect
 Milligrams Per Kilogram (ppm)Micrograms Per Liter (ppb)
 Analyte Positively Identfied ; AssociatedNumerical Value Is Considered Estimate d
 Notes1 Only detected results presented ; Non-detected (ND) results presente d
 only if multiple samples analyzed at that location . "' = Not Analyzed .2 . Concentrations that exceed Field Action Levels(FAL5) are in bold italics .
 FALs were not established for surface water; the site result s are all less
 than established MCL; or regulato ry action levels3 . Site also regulated by VCEHD (Facility File No .56-CR-0051) .
 Base Map Legend
 Exist ing Bltldngtructure
 SNMU Boundery(i
 a' able)
 Leach Feid s(approxowon)
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 Hydr .ne (MMH,LDM HHZ)Tanks R Indicates Removed
 gher Tank sR Indicates Removed
 Awnirgs
 p MonitorirgWe l
 AdministrativeMeaBoundary
 Ground Ee;donContoursAJC CurbingDirt RoadPossible Ponds (mpraz )
 Ponds
 Fen ces
 PipesCreeksrSlreans
 RodoC tcop s
 Date :: 09/25/0 3
 o Ian
 tai
 1 inch =100 feet
 Key Map
 FIGUR E
 3a170
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 Chromium
 Cobalt
 Copper
 Mercury
 Nickel
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 Zinc
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 42 mg/kg
 0.7 .9/kg
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 At S11101Aluminum
 Barium
 Beryllium
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 Molybdenum
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 Potassium
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 Thallium
 Vanadium
 Zinc
 PH
 S01 D 0 .00 RJ992
 161 ugA
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 13 ugA
 199 ugA
 25 ugA J
 62100ugd
 8.1 ugA
 93 ug/
 11500 ugd
 13.6 ugA
 14.3 ug/1
 13.7 ug/1
 2450 ugA
 24500ug A
 45 ugA13.7 ugA116 ugA6 .72 J
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 Copper
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FIGUR E
 Santa Susana Field Laborator ySWMU 5 .1
 AREA II LANDFIL L
 SOIL MATRIX AND SURFACE WATER SAMPLING RESULTSWITH HISTORICAL LANDFILL BOUNDARIE S
 LEGEND
 RFI SURFACE WATE R
 FURTHEST EXTENT OF LANDFILL(APPROXIMATE)
 1978 EXTENT OF LANDFILL (APPROXIMATE)FROM AERIAL PHOTOGRAPH
 1965 EXTENT OF LANDFILL (APPROXIMATE)FROM AERIAL PHOTOGRAPH
 1957 EXTENT OF LANDFILL (APPROXIMATE)FROM AERIAL PHOTOGRAPH
 -----a SURFACE WATER FLOW (FROM SITESOF INTEREST FOR THIS REPORT )
 A2SW01 Sample Location ID (Ogden ID)
 S01,S02,etc Sample Numbe r
 D01,D02,etc Duplicate Number
 D##.# Depth In Feet
 R#### Laboratory Reporting Code (EPA ID)
 ND Non-Detect
 mglkg Milligrams Per Kilogram (ppm )
 Notes:1 .Only detected results presented ; Non-detected (ND) results presente d
 only if multiple samples analyzed at that location . ""=Not Analyzed .2 . Concentrations that exceed Field Action Levels(FALs) are in bold italics .
 FALs were not established for surface water ; the site result s are all lessthan established MCL5 or regulatory action levels .
 3 . Site also regulated by VCEHD (Facility File No .56-CR-0052) .
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2%VM U 4Please Note : Th e original version ofthsfigure includes colorized RD-37 .features and shading. A black and white copy ofthefigure should AREA I LANDFIL Lnot be used because it may not accurately represent the informationpresented. Le end
 PZ-094g
 hZ 119 Near- Surface Groundwater Wel l
 0 Chatsworth Formation Groundwater Wel l
 Alluvium Piezomete r
 " Standard Piezomeler
 Paired Piezometer
 Multilevel PiezometerEl~ Approximate Location of Surface Water Divid e
 WS-140 PZ-063RFI Site Boundar y
 TCE IN NEAR -SURFACE GROUNDWATE R
 ...........,.,,., > 1000 ug/L Near- Surface Groundwate rPZ-075
 0 > 100 ug/L Near-Surface Groundwate r
 Approximate Area I> 5 ug/L Near - Surface Groundwate r
 Landfill Boundary WATER ELEVATIONS (feet above mean sea level )RD-35B
 O Q Water was detected in the well/piezometer . However, it wa sdetermined based on well construction details that this wa s
 RD-35A water trapped in the endcap . Therefore , this water level doe snot represent the groundwater table that is being contoured .
 V269
 PZ 067,Water level elevation not used since it was determined tha tthis reading was not monitoring first water in the area.
 i p"Approximate Near-Surface GroundwaterEl ti C t i F t Ab M'~ 0 ,
 `~? RD73 P7-Oileva on on ours n ee ove ean
 a
 PZ 066
 Sea Level ( Dashed Where Inferred )NOTE : ( 1)Near-Surface groundwater plumes are approximate and ar e
 based on the most recent TCE concentration data available fo r
 keach location . For multilevel piezometers , near-surface ground -water plumes are based on maximum TCE concentratio n
 PZ 068g `IZ5 detected .(2)Groundwater contours based on Feb 2002 gaging data .
 HAR 4 PZ 069(3)Site also regulated by VCEHD ( Facility File No .56 - CR-0051) .
 S MWH 200 3HAR 25 ource : .
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 21Base Map Legend
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9NM U 5 1Please Note : The original version of this figure includes colorized .features and shading. A black and white copy ofthefigure should AREAAREA II LANDFILLnotbe used because itmaynot accurately represent the informationpresented.
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 Approximate Area II Paired PiezometerLandfill Boundary
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 P izNOTE : (1)Near-Surface groundwater plumes are approximate and ar e
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 water plumes are based on maximum TCE concentratio n
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 RD 52B LO g g g .; . ` PZ 062 also regulated by VCEHD (Facility File No .56 CR 00S2) .(3)Site
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1795 030 1793 7.00 1795 3,50 1795 5009►NM U 4.2
 Please Note : The original version of thisfigure includescolori zed s~fe
 oatu res and shading. A black and white copy of thefigu re should Additional hand auger samples will be collecte d
 n be used because it may not accurately represent the information
 AREA I LANDFILLpresented
 . further down valley at approximately 50 ft. inte rv al sup to Area II Road (ULS locations 53-57) .
 ■ Legend51 X
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A Completed Active Soil Vapor Sample Location
 • Proposed Active Soil Vapor Sample Location
 ■ Proposed Hand Auger Sample Locatio n
 Proposed Trench Location
 )( Proposed Test Pit Location
 4 ULS Location Site Designatio n(* Locations to be Completed as Partof Phase I Exploratory Trenching)
 Furthest Extent of Landfill(Approximate )
 Note :1)Sitealso regulated by VCEHD (Facility File No .56-CR-0052) .
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APPENDIX A
 AGENCY CORRESPONDENCE
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'SOURCE MANAGEMENT AGENC Y
 nty of VEnturaMarch 29, 1999
 Mr. Art LenoxThe Boeing CompanyRocketdyne Propulsion & Power6633 Canoga AvenueP. O. Box 7922Canoga Park, CA 91309-7922
 Environmental Health DivisionDonald W, Koep p
 Director
 AREAS I AND if LANDFILLS SAMPLING AND ANALYSIS PLANS ; SANTA SUSANFIELD LABORATORY, VENTURA COUNTY, CALIFORNI A
 The Environmental Health Division acting as the Local Enforcement Agency (LEA) forSolid Waste in Ventura County has received your letter of February 15, 1999, togetherwith the subject plans. The purpose of the plans is to provide for testing of the landfillsin Area I and Area II that will establish that these sites are inert fills and the sites maybe closed with no further action required . The LEA has completed reviewing the plansand finds that they are not adequate to the stated purpose . Following are specificcomments :
 AREA I PLAN :
 The proposal specifically excludes investigation of groundwater conditionsbeneath or down gradient from the landfill . The landfill does not have animpermeable cover and materials in landfills are characteristically more per-meable than native soil . Consequently, rain will pass through the landfillmaterial, picking up soluble toxic or hazardous materials on its way to theinterface with native soil . At that interface the enriched water will tend to pool intopographically low spots or follow topography down gradient . Both soil andgroundwater at the fill/native soil interface may be highly contaminated if thelandfill contains significant soluble material . The rain water may also enterfractures and perhaps eventually reach the deeper aquifer in the underlyingChatsworth formation . There are no wells down gradient from the landfill thatwere constructed to monitor conditions in the shallow aquifer . The downgradient wells mentioned in the proposal, WS-4A and WS-14, are approximately1,800 and 500 feet from the landfill, respectively, neither is truly down gradient,and both are open in the deep aquifer .
 The sampling program should be modified to include an evaluation of theshallower groundwater downgradient from the landfill . The locations of proposedborings 4 and 5 would be satisfactory .
 800 South Victoria Avenue, Ventura, CA 93009-1730 (805) 654-2813 FAX (805) 654-2480Internet Web Site Address : www.ventura .org/env_hlth/env .htm
 HDMSE00576182
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Mr. Art LenoxMarch 29, 1999Page 2
 2. Considering that the landfill contains construction materials and other,unidentified, matter, it is unlikely that hand-auger borings will be able topenetrate a significant portion of the fill material . If the fill material is more tha nabout 15 feet thick, it is unlikely that samples from the portion in contact with thenative soil can be obtained .
 To assure that the vertical contamination profile can be adequately defined, andthat reasonable water samples can be obtained, the borings should be drilledwith conventional hollow-stem augers if site conditions permit . If conditions don'tpermit use of a small drill rig, then the trenching program should be expanded toassure adequate coverage .
 3. The areas proposed for sampling within the landfill were chosen on the basis ofmaterial visible at the surface . Because near surface materials are notnecessarily representative of all material that has been disposed of, the samplingpoints should be more or less evenly distributed across the fill area rather thanclustered at the ends .
 4. The proposed analytical program appears to be adequate for the anticipatedwastes disposed . However, EPA Method 8015 (fuel fingerprint ) should be usedto identify the spectrum of petroleum hydrocarbons present , if any. Thepresence of a drum filled with concrete raises a flag that radioactive material mayhave been encapsulated in concrete and disposed of in the landfill . Any drumfilled with concrete should be checked for radioactivity . If radioactive material is
 suspected , groundwater should also be analyzed for radioactive materials .
 AREA II PLAN :
 Comment 1 . regarding the Area I landfill applies to the Area 11 plan as well .There are no wells down gradient from the landfill that were constructed tomonitor conditions in the shallow aquifer . The down gradient wells mentioned i nthe proposal, WS-1 2 and WS-1 3, are both approximately 400 feet from thelandfill, neither is truly down gradient, and both are open in the deep aquifer .
 The sampling program should be modified to include an evaluation of theshallower groundwater downgradient from the landfill . The locations of proposedborings 3 and 11 would be satisfactory .
 2 . Comment 2 . regarding the Area I landfill applies to the Area II plan as well .
 3 . The proposed sampling within the landfill does not appear adequate to evaluatea landfill of this size ; approximately 3.6 acres, containing roughly 35,000 cubicyards of unidentified materials .
 HDMSE00576183
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Mr. Art LenoxMarch 29, 1999Page 3
 4 . The comment regarding the Area I landfill applies here as well .
 If you have any questions, please contact me at (805) 654-2815, or Christopher Kortzof this office at (805) 648-9248 .
 TE RR`NCE O. GILDAY, MANAGERSOLID WASTE SECTIONENVIRONMENTAL HEALTH DIVISIO N
 TOG/sg/gilday/boeing .do c
 c: B. Ponek-Bacharowski, LARWQCBChristopher Kortz, LEADarrell Siegrist, LEADave Salter, EHDBarry Marczuk, LEAG. Abrams, DTSCK . Baker, DTSCJ . Kou, DTSC
 ND. Hambrick, OgdenA. Elliot, NASA
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California Regional Water Quality COufir0l BoardWinston H . Hickox
 .S. Crerary for
 Environmenta lProfec/on
 April 9, 1999
 320 W. 4th Strect. Suite 200, Los Angeles. Californi, 90013Phone (213) 576-6600 FAX (213) 576-664 0
 Internet Address : http ://,vww.swrcb.ca .gov/-.rwgcb4
 777,
 Mr. Art LenoxEnvironmental RemediationBoeing North American, Inc.Rockedyne Propulsion and PowerP.O. Box 7922Canoga Park, CA 91309-792 2
 SAMPLING AND ANALYSIS WORKPLANS - SANTA SUSANA FIELD LABORATORY, AREAI AND AREA II LANDFILLS, UNINCORPORATED VENTURA COUNTY (FILE NO
 . 99-047)Dear Mr. Lenox :
 We have reviewed the February 1999 "Area I Landfill, Ventura County Environmental HealthDivision, Facility File No. 56-CR-0051 Sampling and Analysis Plan, Santa Susana Field
 Laboratory, Ventura County, California" (Area I Landfill workplan) and "Area II Landfill, VenturaCounty Environmental Health Division, Facility File No
 . 56-CR-0052 Sampling and Analysis Plan,Santa SusanaField Laboratory, Ventura County, California" (Area II Landfill workplan), submitted
 in your behalf by Ogden Environmental and Energy Services, and make the following comments:
 1) The stated purpose of the Area I and Area II Landfill workplans is to collect additional datanecessary to characterize the landfills, One objective of the characterization is to meet
 agency requirements to close both sites as "inert" landfills .
 It is unlikely that the Regional Board staff will consider either the Area I and Area liLandfills at the above-referenced site to be "inert", as defined by Title 27, California Codeof Regulations, Section 20230, based upon data obtained during earlier investigations
 .Section 20230 defines "inert" waste as waste that does not contain hazardous waste orsoluble pollutants atconcentrations in excess of applicable water quality objectives, and
 not contain significant quantities of decomposable waste . While the landfills do containcertain inert materials such as dirt fill, concrete, and asphalt,as well as glass and plasticsthat may be considered inert, decomposable waste such as wood, green waste, andmetal, are also present
 . The presence of decomposable wastes, however, does notnecessarily mean that the landfill cannot be closed in-place .
 2) We are concerned about the presence of "drums filled with concrete" at the Area I Landfill.
 We understand that it was common practice at other facilities to dispose of low-levelradioactive wastes by encasement in concrete . Should there be any radioactive wastesdisposed of in the Area I Landfill, or waste products detected in leachate or groundwatersamples, the California Department of Toxic Substances Control may have jurisdiction fordisposal site assessment and mitigation .
 04_ 7 5-9 9Au9 :50 RC vl)
 002778 RC California Environmental Protection Agency
 14 a Recycled PaperOur ntllsFOn is to pre .,erve and enhance the quali tyof California's water resources for the beneflr ofpresent andfufure generation,, ,
 Los Angeles Region
 Gray Ds v isGol vrr :cr
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Mr. LenoxPage 2
 3) A Health and Safety Plan must be submitted before the Area I and Area 11 Landfillworkplans can be approved . The health and safety plan must contain provisions formonitoring radioactivity .
 4) There should be a contingency in the Area I and Area 11 workplans to sample leachate ifit encountered at the base of the waste prisms . In addition , while deep bedrock waterquality is already being monitored at this site , there is no monitoring of shallow, alluvialgroundwater impacts downgradient of the disposal areas . The installation of additionalgroundwater monitoring wells that can detect impacts to shallow groundwater immediatelyadasraont And fli wnoradient of aadh llispoaral pr o taro. roquired .
 5) Soil samples for analyses obtained in drainage courses within and below the landfills byhand augering may be impractical since the concrete was disposed of in the landfills . Theworkplans should contain a contingency plan to used an alternative drilling method in theevent hand-augering is impractical .
 Should you have any questions , please contact Blythe Ponek -Bacharowski at (213 ) 576-6720 .
 Sincerely ,
 P 0" utc CawRODNEY H. NELSONSenior Engineering GeologistLandfills/Aboveground Tanks Uni t
 cc: Elizabeth Haven , State Water Resources Control Boar dCraig Christmann , Department of Toxic Substances Control , GlendaleTerrence Gilday, County of Ventura Environmental Health Division
 HDMSE00576187
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Department of Toxic Substances Contro l
 Vinston H . Hickoxagency Secretary;alifornia Environmenta l
 Protection Agency
 Edwin F . Lowry, Director1011 N. Grandview AvenueGlendale, California 9120 1
 MEMORANDUM
 TO : Gerard Abrams, R.G .Senior Hazardous Substances Engineering Geologis tHazardous Waste Management ProgramPermitting Division10151 Croyden Way, Suite 3Sacramento , CA 95827-210 6
 FROM : Christopher L. Bonds, R.G. • ~• CHazardous Substances Engineering GeologistHazardous Waste Management ProgramPermitting DivisionGeology and Corrective Action Branch = Cypress, CA
 CONCUR: Richard McJunkin, C .E .G ., C .HG . RA-Senior Hazardous Substances EnglT1 nrig GeologistHazardous Waste Management Progra mPermitting DivisionGeology and Corrective Action Branch - Sacramento, CA
 DATE: March 17, 200 0
 SUBJECT: REVIEW OF AREA I AND I .! LANDFILL SAMPLING AND ANALYSIS PLAN S
 DOCUMENTS REVIEWED
 1) Area / Landfill, Ventura County Environmental Health Division Facilit yFile No. 56-CR-0051, Sampling and Analysis Plan, Santa Susana FieldLaboratory, Ventura County, California, dated February 1999; prepared byOgden Environmental and Energy Services .
 Area 11 Landfill, Ventura County Environmental Health Division FacilityFile No. 56-CR-0052, Sampling and Analysis Plan, Santa Susana FieldLaboratory, Ventura County, California, dated February 1999 ; prepared byOgden Environmental and Energy Services .
 ® Printed on Recycled Paper
 Gray DavisGoverno r
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Gerard AbramsMarch 17, 2000Page 2
 The Geological Services Unit (GSU) has reviewed the above mentioned plans andprepared the following response . If you have any questions regarding this %
 memorandum, please contact Chris Bonds at (818) 551-2199 or Richard McJunkin at(916) 255-3672 .
 INTRODUCTIO N
 The Area I landfill is unlined, has an areal extent of 0 .9 acres, and reportedly receivedconstruction waste materials from about 1943 to the 1970s . The Area II landfill isunlined with an area of about 3 .6 acres, and reportedly received waste materials from1955 through 1980 . Both landfills are designated as "closed landfills" and are currentlyunder the jurisdiction of the Ventura County Environmental Health Division (VCEHD)and the Los Angeles Regional Water Quality Control Board . The VCEHD currently,performs quarterly inspections of the landfills . These landfills have also been identifiedas solid waste management units (SWMUs) under the Resource Conservation andRecovery Act (RCRA) corrective action program under the oversight of the Departmentof Toxic Substances Control (DTSC) .
 The purpose of this memorandum is to provide comments and recommendations toBoeing relative to the proposed environmental characterization of the Area I and Area IIlandfills .
 COMMENTS AND RECOMMENDATION S
 The GSU offers the following comments and recommendations regarding the proposedenvironmental characterization by Boeing for the Area I and Area II landfills .
 1) The lateral and vertical extent of the landfills needs to be characterized as part of thiswork. It is requested that the reported lateral limits be confirmed through the use of asurface geophysical method such as terrain conductivity/ electromagnetics and verifiedby excavation prior to performing any intrusive characterization . By initially surveyingthe suspected areas , as well as areas reported to be outside of the landfills, the truelimits of the landfills will be more accurately defined . Defined limits of the landfills willprovide for locating trenches and/or borings to sample landfill debris and impacts tounderlying geologic materials . Geophysical surveys using terrain conductivity/electromagnetic methods need to be performed across the landfills to identify if anyelectrically conductive areas and /or metal mass anomalies (typical of debris disposalareas) are present. If any electrically conductive or metal mass anomalies are detectedduring the geophysical surveys, they should be excavated to determine their source .Soil samples need to be collected from the landfills to characterize any potentialchemical impacts . Borings and/or trenches should be uniformly distributed within the
 HDMSE00576189
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Gerard AbramsMarch 17, 2000Page 3
 landfills to characterize subsurface conditions such as waste type, thicknesses, anddepth to bedrock. In addition to hand auger drilling, the GSU recommends the use ofhigh-torque bucket auger and hollow-stem auger drilling combined with slot trenchingmethods to gain access to landfill debris .
 2) Borings 3, 4, and 5 are adequate to characterize shallow impacts to soil/bedrockalong drainages topographically downgradient of the reported Area I landfill limits .
 3) Borings 2, 3, 10, and 11 appear adequate to characterize shallow impacts tosoil/bedrock along the drainages downgradient of the reported Area If .landfill limits .
 4) Due to the observation of multiple, unknown rusted drums on the northern slope ofthe Area I landfill and at least one unknown rusted drum exposed on the northern slopeof the Area II landfill, the GSU requests that soil vapor surveys be performed on bothlandfills . The purpose of the surveys is to evaluate the potential for volatile organiccompound (VOC) impacts to soil/bedrock in and around the landfills from the unknownand potentially hazardous contents of these drums .
 5) Soil analytical testing programs should be modified as follows : A) soil sampling forVOCs must include implementation of the latest USEPA SW-846 Update III, Method5035 (field preservation protocols) ; .B) soil sample analysis for VOCs should beperformed using USEPA Method 8260 ; C) expand the USEPA Method 8015 totalpetroleum hydrocarbon analysis to include a carbon-chain identification (or fuelfingerprint) of gasoline-, diesel-, and heavy oil-range hydrocarbons ; D) if any burnedwaste material is encountered during the landfill characterization program, . soil samplesin and around these wastes should be analyzed for dioxins by USEPA Method 8290 ;and E) soil samples, especially near lower parts of the landfills, need to be analyzed forperchlorate .
 6) A radiation survey (using appropriate field instruments) should be performed on allconcrete-filled drums that were observed along the north-facing slope of the Area Ilandfill . This is requested since concrete encapsulation of radioactive waste was atypical method for treatment and disposal during the time period when this landfill wasin active use . If any additional concrete-filled drums are encountered during the Area Ior II landfill exploration work, they should also be monitored for radiation . If elevatedradioactivity is determined to be present in or around the suspect drums, a contingencyplan should be included to analyze all soil and water samples for radioactiveconstituents .
 7) Installation and subsequent sampling of two (2) groundwater monitoring wells directlydowngradient of each of the landfills is necessary to determine if any subsurface
 HDMSE00576190
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Gerard AbramsMarch 17, 2000Page 4
 wastes from these landfills have impacted the first-encountered groundwater in these
 areas . Depth-discrete sampling of groundwater in boreholes drilled for completingthese wells may need to be performed . The water supply wells listed in the plans are :not close enough to the landfills to provide for collecting meaningful data ; not located
 directly downgradient ; and monitor significantly long saturated intervals within thedeeper Chatsworth Formation groundwater system . The groundwater samplescollected from these wells should . be analyzed for VOCs by USEPA Method 8260 ;
 SVOCs by USEPA Method 8.270; TPH by USEPA Method 8015M ; metals by USEPA
 Methods 6000/7000 series ; and perchlorate by ion chromatography methods .
 8) If leachate or near surface water of any kind is encountered during the explorationwork in landfill areas, a contingency plan should be included to provide for the collectionof suspect water samples . These water samples should be analyzed for the same suiteof analyses being used for the soil samples .
 9 Printed on Recycled Paper
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Department of Toxic Substances CentrO l
 Ninston H . Hickoxagency Secretary-alifornia Environmenta l
 Protection Agency
 April 13, 2000
 Edwin F . Lowry, Director10151 Croydon Way , Suite 3
 Sacramento , California 95827-2106
 Mr. Arthur J . LenoxEnvironmental RemediationRocketdyne Propulsion & Power6633 Canoga AvenuePost Office Box 792 2Canoga Park, California 91309-7922
 Gray DavisGoverno r
 REVIEW OF AREA I AND II LANDFILL SAMPLING AND ANALYSIS PLANS (SAPS),VENTURA COUNTY ENVIRONMENTAL HEALTH DIVISION FACILITY FIL E
 NOS . 56-CR-0051 AND 56-CR-0052, SANTA SUSANA FIELD LABORATORY,VENTURA COUNTY, CALIFORNIA
 Dear Mr. Lenox :
 The Department of Toxic Substances Control (DISC) has reviewed the Sampling andAnalysis Plans for the Areas I and II Landfills (Ventura County Environmental HealthDivision (VCEHD) Facility File Nos . 56-CR-0005 i and 56=CR-0052), datedFebruary. 1999. The SAPS were prepared by Ogden Environmental and EnergyServices Company, Incorporated on behalf of Boeing North American, Incorporated,Rocketdyne Propulsion and Power .
 The Areas I and II . Landfills are designated as "closed landfills" under the jurisdiction ofVCEHD and the Los Angeles Regional Water Quality Control Board . The VCEHDperforms quarterly inspections of these landfills . The Area I and II Landfills areidentified as Solid Waste Management Units 4 .1 and 5 .1, under the ongoing Resource _Conservation and Recovery Act Corrective Action Program under oversight of DTSC .
 1'779?-Y-- 04-1 8-0 OA10 :24 RCV D
 ® Printed on Recycled Paper
 GA .bwm :\hwm p\pappas\bata rseh\abra ms\ga18w.040
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Mr. Arthur J . LenoxApril 13, 2000Page 2
 Enclosed are DTSC' s comments on the proposed SAPS. If you have any questions,please do not hesitate to contact me at (916 ) 255-3600 .
 Sincerely ,
 Gerard J . Abrams, R.G . .Senior Hazardous Substances
 Engineering GeologistLand Disposal Branc h
 Enclosure
 cc: Mr. Dan Hirsc hCommittee to Bridge the Gap1637 Butler Avenue, Suite 203Los Angeles, California 9002 5
 Mr. Joe LyouCommittee to Bridge the Gap1637 Butler Avenue, Suite 203Los Angeles, California 90025
 Mr. Peter M. BozekEnvironmental Health SpecialistSolid Waste SectionEnvironmental Health DivisionCounty of Ventura800 South Victoria AvenueVentura, California 93009-1730
 Mr. Tom Kell yUnited States Environmental Portection Agency75 Hawthorne StreetSan Francisco, California 94105
 GA .bwm :\hwmp\pappas\batarseh\abrams\ga 18w.04 0
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Mr. Arthur J. LenoxApril 13, 2000Page 3
 cc: Mr. Peter WafteryCalifornia Regional Water Quality Control BoardLos Angeles Region320 West 40th Street, Suite 200Los Angeles, California 9001 3
 Mr. Stephen BaxterDepartment of Toxic Substances Control1011 North Grandview AvenueGlendale, California 91201-220 5
 Mr. Christopher Bond sDepartment of Toxic Substances Control1011 North Grandview AvenueGlendale, California 91201-2205
 GA,bwm :\hwmp\pappas\batarseh\abrams\ga 18w.04 0
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SOURCE MANAGEMENT AGENC Y
 nty ofventuraEnvironmental Health Division
 Robert Gallaghe rDirecto r
 EMERGENCY CORRECTIVE ACTION ORDERof th e
 VENTURA COUNTY LOCAL ENFORCEMENT AGENCY800 S Victoria Avenue
 Ventura , CA 93003-173 0
 IN THE MATTER OF: CORRECTIVE ACTION. ORDER
 Boeing Area I Landfill Public Resources Code, Part 5Parcel # 685-0-051-120' Chapter. 1, . Section 45000SWIS 56-CR-005 1
 DATE: January 23, 200 1
 TO : The Boeing CompanyArthur Lenox.Environmental RemediationP.O. Box 7922Canoga Park, CA 91309-7922
 TAKE NOTICE THAT:
 The Environmental Health Division of the Resource Management Agency of the Countyof Ventura is the certified Local Enforcement Agency (LEA) in Ventura County for solidwaste laws and regulations of the State of California . As such, the LEA is authorizedby Public Resources Code (PRC) Section 45000 et . seq . to issue corrective actionorders to enforce applicable State laws and regulations, to abate a nuisance, or toprotect human health and safety or the environment with respect to solid waste facilitiesand operations occurring in Ventura County .
 800 South Victoria Avenue, Ventura, CA 93009-1730 (805)654-281 .3 . FAX (805) 654-2480Internet Web Site Address : www.ventura .org/env_hlth/env .htm
 HDMSE00576196
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EMERGENCY CORRECTIVE. ACTION ORDER .OF THEVENTURA COUNTY LOCAL ENFORCEMENT AGENCYJanuary 23, 200 1Page 3
 1 . For injunctive relief enforcing this Corrective Action Order.. [PRC 45014]
 2. For imposition of the maximum civil penalties allowed by law for each .daythe Boeing Company is in violation of this order . [PRC 450141
 B. Issue an Order that imposes administrative civil penalties in the amount not toexceed ($5,000) for each day on which a violation occurs, and not to exceed atotal amount of ($15,000.) in any one calendar year if compliance is not achievedin accordance with that time schedule .
 ROBERT GALLAGHER, DIRECTO RVENTURA COUNTY ENVIRONMENTAL HEALTH DIVISIO N
 Enclosures :
 1 . Closed Site Inspection Report2. Declaration
 c: Leslee .Newton -Reed, C .IWMBRodney Nelson , LARWQCBBlyth .Ponek-Bacharowski, LARWQCBKeith Duval, APCDPeter B.ozek, VCEHD-LEA
 [PB :Iavertp >GALLAGHE/CORRECTIVE ACTION ORDER- Boeing .DOC]
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nt€oFCauFOrwaClosed Site Inspection Report CAli?OM4(AR4TEMATED -.IA ;TE
 MANAGEMENT BOARD
 nforcement Agency :
 ACILfT-FILENUMBER
 JG • Cf? r 0o 57
 PROGRAM CODE
 LOCAL = L STATE = S
 L
 INSPECTION DATEMM DD YY
 % /Z. p1
 TIME IN
 TIME OUT
 Page of
 INSPECTION TIM E
 RECEIVED BY (OPERATOR )ACILITY NAME
 / ✓ariu~OWNER
 ACN ITY LOCATION
 63INSPECT .
 ALSO PRESEN Ti .[SPECTOR ClnIl
 ~/
 THE ABOVE FA CILITY WAS INSPECTED FOR COMPLIANCE WITH APPLICABLE SECTIONS OF DIVISION 30 OF THE PUBLIC RESOURCES CODE (PRC) and TITLE 27 CALIFORNIA CODE OF REGULATIONS (CCR).
 THE STANDARDS BELOW ARE CONSIDERED IN COMPLIANCE UNLESS OTHERWISE MARKED WITH ONE OF THE FOLLOWING : V = VIOLATION A =AREA OF CONCERN NA =NOT APPLICABLE
 SITES NOT SUBJECT TO ARTICLE 2 STANDARD S
 3530 - SITE SECURIT Y
 D650 - GRADING OF FILL SURFACES
 0750 - SITE MAINTENANCE
 0790 - LEACHATE CONTRO L
 D820- DRAINAGE /EROSION CONTROL
 0830 - LITTER CONTRO L
 0919 - GAS CONTROL
 1190(c).- POSTCLOSURE LAND USE
 ITHER
 :OOMENTS N =I -13 FoaAoanoNAL'AOq
 V A NA
 X-
 /rJ ~nTS Ii R /4 W F- SSA/K .( ) /1_ ~wI 77f5 /_ e./n~a't G i7 9
 .~~~n yi wN ~ rl G✓ / YA~tT & 1 AJ Ltl.E71 Z 424 . Ofd' 44$
 m Cad
 a A Z2
 ova .~..rrrn
 L
 / ,cfS7KK'T CC& SS 7b Tier 4 /!/ dryf f ZIBEA17-nr 77i/ X IA l :0 EM6,14 EVI4 W --
 m 7A TWIS4 7F1F VJJ& H O
 t -t4 57;4, F r? 4' r~.t s fr LV,er•,lc~- fsJ /~ c%,[rc)
 3 15 Z/II*T ,1 k1,3 .-K a-4A/ u I!! .¢ Y 'O 435. 4(0- 7a .r liC 7/V/ 7br' G ~
 7;; a& .4 1CL/ /~(- I~C~NI~ 'Goa '~U✓AL.
 SPACE FOR ADDITIONAL COMMENTS, DIAGRAMS, OR NOTES .
 DISTRIBUTION : TOP - CIWMB MIDDLE - EA BOTTOM - OPERATOR
 HDMSE00576198

Page 84
                        

DECLARATIONOF
 PETER BOZEK
 COUNTY OF VENTURAENVIRONMENTAL HEALTH DIVISION
 LOCAL ENFORCEMENT AGENCY (LEA )
 1, Peter Bozek , declare as follows :
 1 . I am employed as an Environmental Heal th Socialist III in the position of LocalEnforcement Agency (LEA) inspector for the Environmental Health Division of. theCounty of Ventura . Pursuant to Public Resources Code Section 43203 and 43203 and43209 , the Environmental Health Division , acting as the LEA for the State of California,is designed to enforce laws and regulations for solid waste handling and disposa l
 2. I have personal knowledge of the facts set forth in th is Declaration as I observed certainconditions at the Boeing Company's Santa Susanna Laboratory in Simi Valley, onJanuary 12, 2001 .
 3. On Janua ry 12, 2001 , I initiated a follow-up inspection at the Boeing Company 's SantaSusana Laborato ry in Simi. Valley. I ar rived at the property at 10 : 00 AM . The weatherwas cold , wet, and overcast. The area had recently received heavy amounts of rain.After receiving secu rity'clearance , I followed Mr . Chung on site to a parking area, whichis believed to be the top cover of the Area I Landfill , and parked the coun ty car. I led Mr.Chung to the northern slope of the Landfill where I typically conduct my inspections . Iwalked along the top of the northe rn slope conducting my inspection .
 On my way back to the county vehicle , I noticed a large green bush that was filling adepression in the top cover of the Landfill . Upon further investigation, I noted that thedepression was a sinkhole . The sinkhole was approximately 40 feet from the northernslope of the landfill. It was app roximately one and a half feet deep and had a diameterof six to eight feet . Runoff from the rain was draining into the sinkhole but was not fillingit . I informed Mr. Chung that th is was a violation of California Code of Regulations, Title27, Sections 20650 , 20790 , and 20820, pertaining to grading of fill surfaces , leachatecontrol , and drainage/erosion control .
 I, Peter Bozek, declare under penalty of perjury that the aforesaid is true and correct,and that executed this Declaration on January 22, 2001, at the Ventura CountyGovernment Center, 800 S. Victoria Ave ., Ventura, CA 93009-1730 .
 ETER . BOZEK DATEENVIRONMENTAL HEALTH SPECIALIST IIISOLID WASTE SERVICES SECTIONENVIRONMENTAL HEALTH DIVISION
 [PB:lavertp>GALLAGHEIBoeing AffidaviLDOC]
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The Boeing Company6633 Canoga AvenueP.O . Box 792 2Canoga Park, CA 91309-792 2
 CERTIFIED MAIL
 February 21, 200 1In reply refer to 2001RC052 4
 Mr. Robert Gallagher, Directo rVentura County Environmental Health Division800 South Victoria Avenu eVentura, CA 93 009-173 0
 RE: Emergency Corrective Action OrderField Assessment Work PlanBoeing Area I LandfillSanta Susana Field Laboratory, Ventura CountyParcel #685-0-051-12 0SWIS 56-CR-005 1
 Dear Mr. Gallagher :
 The Boeing Company, Rocketdyne (Rocketdyne), hereby requests a 45-dayextension for submittal of the field assessment work plan for the above-referencedsite . In response to the January 23, 2001 letter from the Ventura County LocalEnforcement Agency (LEA), a work plan must be submitted by February 26, 2001unless an extension is approved by the LEA in writing . Based on the February 15,2001 site walk attended by the LEA, the Regional Water Quality Control Board(RWQCB), and the Department of Toxic Substances Control (DTSC), it isunderstood that the sinkhole assessment would be included in the site-wideSampling and Analysis Plan (SAP) used to characterize the landfill .
 This extension will allow the SAP to be modified to include a comprehensiveevaluation of the Area I landfill . The draft SAP, dated February 1999, waspreviously submitted to the LEA for review and comment . The comments werediscussed at a meeting held on May 30, 2000, with the number and location ofbucket augers/trenches identified at the February 15, 2001 site walk .
 Access to the sinkhole area was immediately restricted and closed to public accessupon receipt of the corrective action order. In addition, sandbags were placedaround the sinkholes to divert surface water and the sinkholes were covered tominimize infiltration .
 HDMSE00576200
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R. Gallagher/VCEHD (2001RC0524)February 21, 200 1Page 2
 Please provide a written extension to this emergency corrective action orderallowing the work plan to be submitted 45 days from February 26, 2001 . Thank youfor your timely attention to this matter .
 Sincerely
 B®E//~G Art LenoxEnvironmental Remediation
 AJL:bjc
 cc: G. Abrams, DTSCC. Bonds, DTSCB. Ponek-Bacharowski, RWQCBP. Bozek, VCEHDT . Gilday, VCEHDD . Hambrick, AMEC Earth & Environmental
 (SHEA-092257)
 HDMSE00576201

Page 87
                        

RESOURCE MANAGEMENT AGENC Y
 county of venturaFebruary 26, 200 1
 Authur LenoxThe Boeing Compan y6633 Canoga Avenue MC T4-87P.O. Box 7922Canoga Park, CA 91309-7922
 Environmental Health DivisionRobert Gallagher
 Directo r
 EXTENSION REQUEST FOR CORRECTIVE ACTION PLAN AT THE BOEING AREAI LANDFILL
 The Ventura County Local Enforcement Agency (LEA) received your extension request,dated February 21, 2001, of an additional 45 days to submit an investigation workplan .This workplan will assess the causes and propose remedies to several sinkhole sappearing on the top cover of the closed Area I Landfill . In the request you state thatthe. sinkhole assessment will be included in a site-wide sampling and analysis plan(SAP). The LEA reviewed your request and approves the 45-day extension. Theassessment workplan must- be submitted on or before April 16, 2001 . The LEA willremain firm on this date as several new sinkholes have appeared since the lastinspection on January 12, 2001 . Solving this problem is paramount .
 If you have any questions concerning this matter, please contact Peter Bozek at (805)662-6520 .
 e"l5 0 AW7TERRENCE O. GILDAY, MANAGERSOLID WASTE SECTIONENVIRONMENTAL HEALTH DIVISIO N
 TOG :p ricep> g ilday\boeingO2260 1
 c: G. Abrams, DISCC . Bonds, DISCBlyth Ponek-Bacharowski , LARWQC BD . Hambrick, AMEC Earth and EnvironmentalP . Bozek, LEA
 800 South Victoria Avenue, Ventura, CA 93009-1730 (805) 654-2813 FAX (805) 654-2480Internet Web Site Address : www.ventura .org/env_h1th/env .htm
 HDMSE00576202
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~Id
 RESOURCE MANAGEMENT AGENC Y
 sty ~FventuraJuly 11, 200 1
 Art J. LenoxThe Boeing Company6633 Canoga AvenueP. O. Box 7922Canoga Park, CA 91309-7922
 Environmental Health Division
 Robert Gallaghe rDirector
 WORKPLAN REVIEW FOR THE BOEING COMPANY AREA I LANDFILL INVESTIGATIO N
 The Ventura County Local Enforcement Agency (LEA) staff received your Investigation WorkPlan dated April 2001 . After review of this work plan, we have the following conditions andcomments :
 1 . Surface depressions on the landfill appear to be linked to a storm drain terminatingwithin the landfill . The LEA is concerned that storm water is channeled into the landfill,via the storm drain, undermining the landfill's structure , and spreading contamination. Ifthe investigation shows that runoff is discharging within the landfill, the storm drain mustbe blocked , and/or destroyed, and runoff diverted to prevent further damage .
 The top cover must be repaired , pursuant California Code of Regulations (CCR), Title 27,Sections 20650 and Sections 20820 . "Covered surfaces of disposal area shall begraded to promote lateral runoff of precipitation and to prevent ponding . "
 2 . Though groundwater monitoring for landfill leachate is a Regional Board issue , the LEAwould like more clarification of the groundwater conditions surrounding the landfill .Geologic conditions are complex in the area ; i.e . a fault bisects the northwestern po rt ionof the landfill ; shallow and deep groundwater zone have been identified ; andgroundwater gradient is drastically divergent within the landfill bounda ry. Since it is likelythat a substantial volume .of water has been channeled into the landfill, bothsubterranean and surface , the LEA would like to see evidence that groundwaterconditions can be adequately monitored with existing wells . The Regional Board mayrequire additional wells in light of the recent discove ry .
 3. Clarify methane-screening methods . . The work plan does not define how and wheresamples will be collected . Samples of ambient air above a soil sample can be collectedor a sample can be drawn from a bar-hole-probe . Ambient air samples may revealinformation about existing methane emissions but bar-hole-probes give a betterindication of potential gas emissions . The workplan needs to be amended for thisclarification .
 4. Many aspects of the' investigation will do substantial damage to the landfill top cover anddrainage . The LEA requires a detailed plan to repair any damage that may occur'durin g,? lm-tigation . A repair plan , consistent with closure requirements for sites closed0 7-1 3- 0 1 A l 1 : i
 002610,,21C-)0 South Victoria Avenue, Ventura, CA 93009-1730 (805) 654-2813 FAX (805) 654-2480
 !nternet Web Site Address: www.ventura.org/env-hlth/env.htm
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Art J . LenoxThe Boeing CompanyJuly 11, 200 1Page 2
 prior to November 18, 1990 . However , please be aware that should the investigationindicate the production of leachate or other problems from infiltration , the LEA mayrequire additional cover consistent with title 27, Section 211 00(b)(2)) .
 Issues that must be addressed in the repair plan include :
 a. Grading of fill surfaces - CCR, Title 27, Section 20650
 b. Leachate control - CCR, Title 27, Section 2079 0
 c. Drainage / Erosion Control - CCR Title 27, Section 20820
 d. Gas control - CCR Title 27, Section 2091 9
 Additionally , all aspects of CCR Title 27, Division 2 , Subdivision 1, Chapter 3,Subchapter 5, Article 2, must be addressed .
 An LEA inspector must be present during all work to investigate and repair the surfacedepressions . Contact Peter Bozek at (805) 662 -6520 to schedule an appointment .
 6. Submit the above mentioned revisions and clarifications by August 15, 2001 .
 If you have any questions or comments , contact Peter Bozek at (805) 662-6520.
 TERRENCE O. GILDAY, MANAGERSOLID WASTE SECTIONENVIRONMENTAL HEALTH DIVISIO N
 TOG :pricep >boeingwkplrev071101
 c: Blyth Ponek-Backarowski , LARWQCBG. Abrams, DISCPeter Bailey, DTS CD. Hambrick , AMEC Earth and EnvironmentalPeter Bozek, LEA
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 ATE I OAU POFM A--MaALTH ANO HUMAN DEflVICe9 AOENCY
 DEPARTMENT OF HEALTH SERVICESRAnIOLOGIC HEALTH BRANC HP.O. BOX U2732, MS-178SACRAMENTO, CA 94234-732[1
 .(BIG) 445.093 1
 August 2,'200 1
 ldlr. Peter H . Bailey, R.G .Hazardous Substances Engineering GeologistLand Disposal Branc hDepartment of To do Substances Control
 8800 Cal Center D rive
 Sacramento, California 95626-320 0
 AREA I LANDFILL INVESTIGATION WORK PLAN, SANTA SUS ANA FIELD
 LABORATORY, VENTURA COUNTY, CALIFORNIA
 Mr QAV1s , oowrne r
 Dear Mr. Bailey :
 The Radiologic Health Branch of the Department on Health Services (RHB) received your letter ofJuly 19, 2001 requesting a review of specific sections of the Area I Landfill Investigation Work
 Plan (Work Plan) from the Boeing Company dated April 2001 . RHB comments follow;
 Section 6.3 (Drum Radiation Screening)The process described in section 6.3 will be adequate to deteiixine the extent of radioactive
 contamination if any exists, provide sufficient safety for the workers involved and
 describes actions to be taken if radioactive contamination is found. As to the detector to be
 used for the gamma exposure levels I would request information as to the gamma energyrange to be detected u this will determine the size of the sodium iodide (Nal) crystal
 detector that would be appropriate for the job at hand. For example a 1m m by I inch thin
 crystal Nal probe is not sensitivity to higher energy gamma photons (1 OkeV to 60keV
 energy range) . While a finch by finch gal crystal would be sufficient for the detection of60keV to apprommately 2MeV ggrnrna energies, But this may be overly pinky as,a normalhand-held survey-screening tool for gamma photons is the lxi Nal probe connected to arate meter, and that maybe what was intended .
 Section 8.0 (Surface Depression Investigation )Your letter requested a review of the adequacy of the radiation screening procedures in
 Section 8 .0 - Surface Depression Investigation . This sectiofl does not address radiation
 screening or procedures for radiation screen . Therefore no comment diredtly related to a .
 radiation screening procedure can be made, If in the future this sectioa is modified toaddress a radiation screening for possible Department of Energy (DOE) added radioactivematerials RHB will at that time assess the adequacy or sufficiency of the radiation
 screening procedure . As this Work Plan is investigatory in nature and in light of generalhealth and safety practices some radiation screening would be advisable to be include in the
 Work Plan .
 80/20 :8E d
 Do your parr to help Callfbrnia save energy. ?o leern more about awing energy, visit the following web site :
 wLvw.eonsumeranergyeencer. 13rg(flex/9nde c .httnl
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 DEPARTMENT OF HEALTH SERVICESRADICLO01C HEALT H BRANC HP.O. SOX 942132, MS-178SACRAMENI0, CA 94234-7320(916) 448-093 1
 August 2, 200 1
 If you have any questions, please call me at (916) 324 .3731 .
 Sincerely,
 Rog6 LupoHealth PhysicistRadiologic Health Branch
 cc_ W. Stephen Hsu -Senior Health PhysicistRadiologic Health BranchP.O. Box 942732 M/S 178Sacramento, CA 94232-7320
 CRAY tIAVPS. Gav.mar
 11
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 80 i7O :89dd
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03/1202002 12 ; 20 FAX Ole 25535vu v;1'o u
 Department of T. Substances Contro l
 - Jlnston H. Hickoxlooney Secretary:eftfornla Environmentalratectlon Agency
 Edwin F . Lowry, Director1011 N . Grandview AvenueGlendale, California 0120 1
 MEMORANDU M
 TO: Peter Salley, R.G.Hazardous Substances Enginee ring GeologistLand Disposal BranchHazardous Waste Management Progra m8800 Cal Center DriveSacramento , CaIiforniq_,_Q9 630
 FROM : Frank S . Parr, CIH
 Gn3y DIVIeGovernor
 Senior Industrial HygienistHuman and Ecological Risk Division (HERD)Industrial Hygiene and Field Safety Section (IHFSS)
 DATE: August 9, 200 1
 SUBJECT: HEALTH AND SAFETY PLAN FOR AREA I LANDFILL INVESTIGTION
 WORK BOEING - SSFLPCA Code: 22120 Site Numbers : 300232/00
 BACKGROUND
 The Geology and Corrective Action Branch In Sacramento requested the IHFSS reviewthe Health and Safety Plan (HASP ) landfill Investigation activities associated with theArea I Landfill located at the Boeing Santa Susana Field Laborato ry (SSFL ). The SSFL
 comprises app roximately 2,700 acres of mountainous terrain ranging from 1,700 to2,200 feet above sea level . The SSFL is surrounded by Simi Valley to the north, the
 San Fe rn ando Valley to the east, and Thousand Oaks to the southwest . SSFL is
 divided into four operational areas (areas I, II, III and IV). A wide variety of research anddevelopment activities have historically been conducted at the SSFL ,
 9 Printed on Recycled Paper
 BdeingArecOneLendflll l
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 The following site histo ry Information was included within the HASP . The Area I Landfilloccupies app roximately one acre at the SSFL . It is an unlined landfill that receivedconstruction waste materials from 1943 until the early 1970 ' s. Site walks wereconducted by Ogden (now AMEC ) In November 1998 and by AMEC , the VenturaCounty Envi ronmental Health Division (VCEHD ), the Regional Water Quality ControlBoard (RWQCB ) and DTSC in Februa ry, 2001 . Construction materials and debris (e .g.,asphalt, timber, concrete and plastic ) were observed in the drainages that comprise thenorthern portion of the landfill . Rusted 55-gallon drums were also noted at twolocations In these drainages . Several of the drums were filled with concrete . However,some of the drums appeared to be empty . Construction debris was also noted alongthe upper, flat portions of the land fi ll during the site walks .
 The Area I Landfill is under the jurisdiction of the VCEHD and the Los AngelesRWQCB . It is designated by the VCEHD as a "closed landfill ", . The VCEHD cur rentlyperforms quarterly inspections of the land fill . The Area I Landfill has also beenidentified as a Solid Waste Management Unit (SWMU) under the ongoing Resource,Conservation and Recove ry Act (RCRA) Corrective Action Program at the SSFL underthe oversight of the DTSC .
 The purpose of the proposed landfill investigation activities is to collect additional dataneeded to adequately characterize the Area I Landfill . The proposed activities include :
 1) Vegetation clearing and grading .2) Methane screening .3) Active and passive soil vapor sampling .4) Trenching, bucket auger d ri lling, and soil sampling .5) Decontamination of equipment.13) Management of Investigation-derived waste .
 DOCUMENT REVIEWE D
 The IHFSS reviewed the "Health and Safety Plan Addendum Number 10, RCRA FacilityInvestigation Santa Susana Field Laborato ry , Ventura County, Califo rn ia" . Thedocument was prepared by AMEC Earth and Envi ronmental Inc. The HASP was datedApril, 2001 and received by the IHFSS reviewer on July 17, 2001 .
 GENERAL COMMENTS
 The Department of Toxic Substances Control (DISC) has reviewed the HASP for
 compliance with Title 8, California Code of Regulations (8 CCR), section 5192 : "Healthand Safety for Hazardous Waste Operations and Emergency Response " as well as
 other app ropriate State and Federal Occupational Health and Safety Regulations .Please note that In addition to the requirements of this section , the employer Is
 uoeingAre OneLsndflll 1
 eo/90 :39dd. STS989S929 :01 6eesges8T8ti 688S98S8T8T:W0efd Si7 :IT 2002-2I-ZIuw
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 responsible for the implementation of an effective Illness and Injury Prevention programwhich is required by the 8 CCR , sections 1509 and 3203 . The requirements of thosesections have not been included In this review .
 The DTSC Is unable to foresee all . the health and safety hazards In the work place bythe review of the submitted plan . Continuous surveillance of the work-site and creationof an effective health and safety p rogram by the employer will reduce work placeinjuries and reduce liability .
 An Industrial hygienist from the IHFSS may perform a Held audit in order to confirm theimplementation of the HASP . Th e, review of this HASP is not a guarantee that It will beproperly and safely Implemented . HASP Implementation is the employer'sresponsibility .
 Please note that any sub -contractors not falling under the submitted HASP . mustsubmit their own HASP to the IHFSS for review .
 SPECIFIC COMMENTS - HAS P
 1) Page 4, Site History . Please indicate the potential for energetic materials and/orunexploded ordnance to exist within the Area I Landfi ll . If the reasonable possibilityfor the presence of such mate rials exists within the Area I Landfill, the IHFSSrecommends that Explosive Ordnance Disposal (EOD) trained personnel be presentand monitor the work zones during the completion of landfill investigation activities .
 2) Page 5 . Radiation . Given the uncertainty associated with contents of the Area ILandfill, the IHFSS suggests that monitoring for Ionizing radiation be conductedduring the completion of landfill investigation activities . (8 CCR 5192 (c)(6)(A)] .
 3) Page 5 , Chemical Exposure. Please submit detailed , specific , air monito ring actionlevels (AL's) for the tasks addressed within the HASP addendum . The AL sectionmust Include the type of monito ring instrumentation which will be used , the locationand minimum frequency of monitoring , and the rationale for how the AL's werederived . Specific courses of action to be followed in the event that an AL Isexceeded must also be addressed .
 BoeingAresOneLendflll I
 8M-0:8Jlid STS989S929 :01 688S98S8T8T 688S98S8T8T:WMId Si7 :TT ZOOZ-2T-eIdW
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 4) Page 10, Hazard Analysis of Field Tasks , Methane Screening . Please providegreater detail describing how end where the methane screening will be conducted .Please note that section 8 .2 of the Work Plan indicates : 'The screening will beperformed using a photo - or flame-ionization detector (PID or FID ) calibrated withmethane " . The ionization potential for methane is 12 .98eV . Consequently a PIDwill be unable to detect methane . Please identify specific AL's for this task .Additionally , please specify whether air monitoring for vinyl chloride will beconducted .
 5) Page 11, Hazard Analysis of Field Tasks . Bucket Auger Drilling and Sampling .Please address whether the issue of landfill stability relative to the movement ofheavy equipment has been addressed . With the existence of surface depressionson the landfill, please describe measures which will be implemented to verifystability of the landfill and protect equipment operators and ground personnel fromground subsistence .
 CONCLUSIONS
 The submitted HASP requires additional Information and/or clarification of the issuesidentified above . The areas where th e IHFSS has requested additional informationand/or clarrtlcatlon must be corrected or clarified and resubmitted for fu rther review.
 Future changes in the document should be clearly Identified . This may beaccomplished in several ways : by submitting revised pages with the reason for thechanges noted ,, by the use of strikeout and underline , by the use of shading or italics, orby cover letter stating how each of the comments herein have been addressed . Finalrevisions must be Incorporated into the document In a comprehensive format whichallows site workers to readily access Information within the document . ,
 The IHFSS Is available to discuss this document and related Issues . Should questionsarise contact Frank Parr at (818) 551-2849 .
 PEER REVIEW BY : \ , ..'- -Kim, M.S .
 ssoclate Industrial Hygienist
 cc: Site FileHERD
 noeingNe Onel.andflll l
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RESOURCE MANAGEMENT AGENC Y
 countu or venturaNovember 20, 200 1
 Peter BaileyDepartment of Toxic Substances Control8800 Cal Center Dr .Sacramento, CA 95826
 BOEING AREA I LANDFILL INVESTIGATION CRITERIA
 Environmental Health Division-Robert Gallaghe r
 Directo r
 The Ventura County Local Enforcement Agency (LEA) is issuing, this statement at the ,,request of the Department of Toxic Substances Control to clarify the issue of re-disposalof solid waste .
 Material excavated from the Area I Landfill must be disposed of at a permitted landfillunless it is defined as Inert material by the California Code of Regulations Title 27 (CCR
 27), Section 20230. Public Resource Code (PRC), Section 44002 states, "No personshall operate a solid waste facility without a solid waste facility permit ."
 Non-hazardous, non-soluble, non-decomposable material may be used to backfill anytrenches or borings excavated during the investigation . This may include non-
 hazardous concrete and uncontaminated soil .
 If you have any question, please contact Peter Bozek at 805/662-6520 .
 TERRENCE 0. GILDAY, MANAGERSOLID WASTE SECTIONENVIRONMENTAL HEALTH DIVISIO N
 [PB :lavertyp :GILDAY/ Boeing disposal policy 11-20-01 ]
 c: Blyth Ponek-Backarows ki, LARWQCBDavid Chung, The Boeing CompanyD . Hambrick, Montgomery Watson HarzaPeter Bozek, LEA
 „_ ._ . . . .._ nA „n r% .,n 4-7on ionc\ aCn .001 PAY 1Rflrl-RFd-2dRfl
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APPENDIX B
 GEOPHYSICAL SURVEY REPORTS
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APPENDIX C
 AREA I AND AREA II LANDFILLS INVESTIGATION(SWMU 4.2 and SWMU 5 .1 )
 RFI HEALTH AND SAFETY PLANADDENDUM 14

Page 105
                        

HEALTH AND SAFETY ADDENDUM NUMBER 1 4
 RCRA FACILITY INVESTIGATIONSANTA SUSANA FIELD LABORATORY
 VENTURA COUNTY, CALIFORNI A
 REVIEW AND APPROVALS :
 Prepared by :
 October 7, 2003Beth Darnell, CIH DateMWH, Health and Safety Manager
 Approved by :
 Dixie Hambrick Date
 MWH, Project Manager
 This site-specific Health and Safety Plan has been developed in accordance with OSHA 29 CFR 1910 .120and Cal-OSHA Title 8 CCR Section 5192, and has been streamlined to avoid duplication of existingdocuments .
 HDMSE00576220
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HEALTH AND SAFETY ADDENDUM NUMBER 1 4
 This Health and Safety Plan Addendum Number 14, prepared June 12, 2003, amends the
 existing Rocketdyne RCRA Facility Investigation, Volume III, Appendix E, Health andSafety Plan (HSP) dated June 1996 . This addendum addresses the new scope of work for the
 investigation at the Area I and Area II Landfills (SWMU 4 .2 and 5 .1 respectively) ("Sites") .
 This addendum describes specific health and safety measures to be taken during the field
 efforts associated with this project .
 The Area I Landfill was historically used sometime between the early 1940s and early 1970sfor disposal of construction materials and debris, such as asphalt, timber, concrete andplastic. The Area II Landfill was historically used between mid 1950s through 1980 fordisposal of surplus fill material, construction debris, and vegetation .
 SCOPE OF WORK
 The purpose for conducting this investigation is to characterize the site with regards topotentially hazardous materials . Specifically, the tasks are listed below :
 1 . Vegetation clearing .
 2. Radiation screening of concrete drums (described in Attachment 1, to be performedby a Rocketdyne health physicist or radiation safety technician) if encountered .
 3 . Methane screening . Prior to the start of, and during the fieldwork, a combustible gasindicator (CGI) will be used to monitor for combustible gases such as methane ateach invasive location .
 4. Active soil vapor sampling. Methane/volatile organic compounds subsurface soil
 vapor sampling will be conducted at proposed trench locations using "Active Soil
 Gas Sampling" procedures established for the RFI .
 5 . Trenching and hand auger soil sampling .
 6 . Decontamination of equipment .
 7 . Management of investigative-derived waste (IDW) .
 MWH will provide oversight and conduct sampling tasks while a qualified subcontractor willprovide heavy equipment operation and drilling. Boeing will provide the health physicist or
 radiation safety technician for radiation screening prior to and as necessary during fieldwork .
 HAZARD ANALYSI S
 The sections below provide an evaluation of the chemical, radiological, biological, and
 physical hazards anticipated during this project's fieldwork .
 1
 Areas I and II Landfills HSP Addendum 14-final
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Chemical
 Based on site records, it is largely presumed that the Sites contain construction debris, suchas concrete, asphalt, glass, etc ., in addition to surplus fill material and vegetation . Recent sitewalks identified several 55-gallon drums in the valleys of Area I, but all appeared empty orfilled with concrete . The following surrogate chemicals will be used as indicators ofpotentially hazardous conditions .
 • Methane gas due to organic decay .
 • Hydrogen sulfide due to organic decay .
 • Coal tar pitch volatiles representing incomplete combustion of plastics or other
 semivolatile organic compounds .
 • Petroleum hydrocarbons representing fuels, paints and thinners (including thehazardous components benzene, ethylbenzene, toluene and xylene) .
 • Trichloroethylene representing common industrial degreasing chemicals .
 • Dust (including metal particulates that may be present from previous wastes ordegradation of debris, e .g ., cadmium, copper [maximum detected onsite 73 mg/kg],iron, lead [maximum detected onsite 22 mg/kg]) .
 • Asbestos in friable and non-friable forms . Asbestos containing building materialswere identified at the Building 56 landfill in August 2003 .
 Table C-1 contains occupational health exposure information and toxicological properties ofthese potential chemicals of concern .
 Note the following work practices will be used specifically to prevent exposure to friableasbestos containing materials that may be present :
 • The work area will have moisture applied at enough frequency to keep the soil anddebris wet and limit ability for any fibers to be released .
 • The materials that look like they might be asbestos-containing will be removed byBoeing's asbestos contractor, Zenco and bagged for separate disposal . MWH willmaintain contact with Zenco via Boeing in the event that their services are needed .
 • When asbestos-looking material is present work will take place in Level C whichincludes Tyvek suits with hoods, nitrile gloves and half-face air purifying respiratorswith P100 cartridges .
 • MWH collected two day's worth of breathing zone air samples during the Building56 landfill excavation work where known asbestos containing materials were found .The results of all samples analyzed were Non-Detect . These results provide
 2
 Areas I and II Landfills HSP Addendum 14-final
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confidence that the controls taken at the site were effective and will be at this site aswell .
 • The field crew will alternate between Level D and Level C during the excavation anddrilling work . Level C being implemented when any material is uncovered thatappears other than solid non-friable materials .
 Radiological
 Nuclear operations were not conducted in either the Area I or the Area II AdministrativeAreas within the SSFL, and therefore it is not suspected that the above-mentioned concretedrum(s) were used for radiological purposes . However, to be conservative, radionuclidescreening will be performed to screen any drums for radioactive materials . A Rocketdynehealth physicist trained in these procedures will perform the drum radiation screening duringthe Area I Landfill investigation. These procedures are described in Attachment 1 . Nodrums were observed in the Area II Landfill, however, if concrete-filled drums areencountered, these procedures will be followed as well .
 Unexploded Ordnance
 While highly unlikely, the possibility exists that during excavation and boring workpotentially unexploded ordnance (UXO) may be found . One such event did occur during theBuilding 56 landfill excavation in August 2003. Because of this potential hazard, MWH hasnotified one of their UXO technicians of the proposed work schedule . As necessary, theUXO technician will be present if potential UXO is observed . The following precautionswill be taken, as they were at the Building 56 landfill :
 • Refer to the attached summary of unexploded ordnance (UXO) / explosive orordinance wastes (OE) procedures developed by MWH's internal UXO/OE Teambased in Salt Lake City, Utah (ATTACHMENT 5 )
 • Prior to restarting any work at the B56 Landfill all team members will attend a
 Tailgate Safety Meeting . This meeting will include a briefing about the SSFLproject to the UXO Supervisor and a UXO/OE Avoidance briefing from the UXO
 Supervisor to the rest of the field team . The briefing will include identification of
 OE and procedures for avoidance as well as the logistics to proceed with the
 identification of the existing item, and continuing the landfill excavation work .• An MWH UXO Supervisor, with over 30 years of experience, will be onsite to
 provide UXO/OE assistance to the field team, as necessary .
 • The UXO Supervisor will look at the potential UXO item and determine if it is a
 live round, not a live round or unknown . He will then determine if it is safe tomove it manually, via the backhoe bucket or must be left in place . If he can not
 identify the item himself, he has access to a list of photos of various types of
 UXO that indicates whether the item can be safely moved or not. If at any timethe UXO Supervisor is uncertain about the safety of moving an item, it will not be
 moved .
 • Based on the initial description of the item it is very feasible that it is the sort thatcan be moved manually . If this is correct, the UXO Supervisor will store the ite m
 3
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in a bucket or box in a place that is safe from moving equipment and otherpotential hazards .
 • Once it is safe to resume excavation work, the UXO Supervisor will inspect thesurface and stand in a place where he can safely observe the soil being lifted tolook for any additional potential UXO/OE items .
 • The surface inspection and observation of the soil lifts will continue until theproject objectives have been completed assuming no other items are found thatcan not be safely moved. Note that the asbestos precautions described aboveremain in effect for this work .
 • If at any time during this process an item is found that can not be safely moved,the project will be stopped until a new course of action is agreed upon betweenBoeing and the California Environmental Protection Agency Department of ToxicSubstances Control .
 • Before leaving the site, the access will be secured and if any unsafe items are leftin place, the area will be secured as deemed necessary by the UXO Supervisorpending further plans at the site . A new addendum to the safety plan will bewritten to address any changes in the scope of work for this project .
 Biological
 The varied biological hazards associated with the fieldwork will be discussed during the
 daily tailgate meetings so that all team members are reminded and can update each other with
 the previous day's encounters . There is limited vegetation on the surface of the site that shallbe trimmed or removed prior to initiation of the investigation tasks described in this plan .
 Workers should be aware that poison oak grows abundantly in this area . Field personnel at
 SSFL are accustomed to donning disposable coveralls and barrier creams (e .g ., Ivy Block) to
 help prevent direct contact with poison oak . Direct lacerations from sharp sticks, grasses, orhidden objects may occur prior to and during the clearing and grubbing activities . A ll team
 members will review Attachment II of Addendum 5 of the Ogden/AMEC RFI Health and
 Safety Plan for poison oak . Level D clothing should be sufficient to protect against
 incidental contact, but heavy gloves and boots with strong tread may be needed whenwalking in the vegetated area .
 Bees exhibiting aggressive behavior have been identified at least five times at the SSFL field
 sites . These bees have been known to hover and attach to field vehicles . Boeing has had aprofessional investigation of these bees and determined that they are NOT the Africanized
 honey bees . So, practice good bee etiquette and wear light colors, do not wave your hands
 around them, and turn off any vibrating equipment that seems to be irritating them. The
 onsite safety officer shall ask all field team members if they are allergic to bee stings . If theyare, and bees are seen in the vicinity of the work area, ensure they stay away or get an epi-
 pen (obtain via personal physician, requires pre-planning) for first aid. Note that bees are
 still present during the winter months in Southern California .
 Physical
 4
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Note: USA Dig Alert must be contacted a minimum of 48 hours prior to conductinginvasive work. The Project Manager and Field Site Manager are responsible to ensure thatthis task is completed .
 Clearing and grubbing . Removal of brush and debris will likely require the use of sharpimplements like machetes, shears, garden tools or heavy equipment . Any sharp tools must bestored and transported in a protective sleeve and in a manner that will not result in the toolaccidentally striking someone in a vehicle or while walking about the site . Prior to using anysharp tool whether powered or not, the field crew must hold a separate tailgate style meetingto discuss the use of the tools, where about the site they will be used, and by whom .Techniques such as cutting away from the body and with deliberate strokes shall bediscussed, as well as the point at which it is not safe to continue using a hand tool to do thejob (e .g., too much force required that could result in a broken tool or personal injury) . If abulldozer or backhoe is used, see the precautions listed below under Backhoe operations .
 Heat Stress. Summers are hot in Southern California, and although winters are typicallymild, the SSFL area does experience hot, dry weather . If temperatures peak above 80 or85 degrees F, personnel should review the signs of heat stress contained in Attachment V ofthe original Ogden/AMEC RFI Health and Safety Plan. If temperatures become elevatedabove 85 to 90 degrees F, a shaded area for breaks and regular hydration breaks should bescheduled by the site health and safety officer (e .g ., at least every other hour, more ifpersonnel show signs or symptoms of heat disorders) .
 The stress of working in a hot environment can cause a variety of illnesses including heatexhaustion or heat stroke ; the latter can be fatal. Personal protective equipment (i .e ., EPALevel C protection) can significantly increase heat stress . To reduce or prevent heat stress,frequent rest periods and controlled beverage consumption to replace body fluids and saltsmay be required. It should be noted that heat stress can occur in people wearing regular,permeable, work clothing .Additionally, quantitative physiological monitoring for heat stress may be conducted.
 Physiological monitoring for heat stress includes heart rate as a primary indicator and oral
 temperature as a secondary indicator . The frequency of monitoring depends on the ambienttemperature and the level of protection used on-site . To determine the initial monitoring
 frequency, after a work period of moderate exertion, use the following information :
 AdjustedTemperature* Level D Level C
 90 F or above after 45 minutes after 15 minutes
 87.5 to 90 F after 60 minutes after 30 minutes
 82.5 to 87 .5 F after 90 minutes after 60 minutes
 77.5 to 82.5 F after 120 minutes after 90 minutes72.5 to 77 .5 F after 150 minutes after 120 minute s
 * Adjusted air temperature (F) = observed temp + (13 x percent sunshine )
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Air temperature measured with bulb shielded from radiant heat, percent sunshine is the timesun is not covered by clouds thick enough to produce a shadow (100 percent = no cloudcover and a sharp, distinct shadow; 0 percent = no shadows) . The Industrial Environment, itsEvaluation and Control ; U.S. Department of Health and Human Services, 1973 .
 If the onsite safety officer determines it necessary, the following procedures and action levelsshall be used for the physiological monitoring of heat stress :
 Heart rate : Count the radial pulse during a 30-second period as early as possible inthe rest period. If the heart rate exceeds 110 beats per minute at the beginning of therest period, shorten the next work cycle one-third and keep the rest period the same .If the heart rate exceeds the 110 beats per minute at the next rest period, shorten thefollowing work cycle by another one-third and also monitor oral temperature .
 Oral temperature : Use a clinical thermometer (3 minutes under the tongue) tomeasure the oral temperature at the end of the work period (before drinking) . If oraltemperature exceeds 99 .6 F, shorten the next work cycle by one-third withoutchanging the rest period . If oral temperature exceeds 99 .6 F at the beginning of thenext rest period, shorten the following work cycle by one-third . DO NOT allow afield team member to wear EPA Level C protection when oral temperature exceeds100.6 F .
 Personnel will be trained to recognize the symptoms of heat stress and the appropriate actionto take upon recognition . Even though physiological monitoring is not always necessary, itis essential that personnel understand the significance of heat stress and how to recognize itssymptoms .
 Some of the symptoms which indicate heat exhaustion are :
 • Clammy skin Weakness, fatigue
 • Lightheadedness • Confusion
 • Slurred speech • Fainting• Rapid pulse • Nausea (vomiting)
 If these conditions are noted, the following steps should be performed :
 • Remove the victim to a cool and uncontaminated area .
 • Remove protective clothing .
 • Give water to drink .
 Symptoms that indicate heat stroke include :
 • Staggering gait • Mental confusion
 • Hot skin, temperature rise • Convulsions(yet may feel chilled) • Unconsciousness
 • Incoherent, delirious
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If heat stroke conditions are noted, immediately perform the following steps :
 • Remove victim to a cool, uncontaminated area .• Cool the victim, whole body, with water, compresses and/or rapid fanning .• Give water to drink, if conscious .• Transport the victim to the designated medical facility for further cooling and
 monitoring of body functions . HEAT STROKE IS A MEDICAL EMERGENCY!
 Water in drainage ditches . Should there be a significant rain prior to the fieldwork at thisSite, personnel shall take caution to avoid crossing drainage ditches and other streams . Ifcrossing or standing in the drainage ditch is necessary, and water levels exceed more than aninch or two - a discussion with the Project Manager, Project Health and Safety Officer andBoeing safety personnel will take place and an appropriate plan to continue or postpone workwill be identified . Flash flooding and strong currents can exist but not be obvious to workersfocusing on the investigation tasks .
 Uneven and muddy terrain. The terrain may include ruts from the removal of plants and ifthere is a rain prior to fieldwork, the mud can create a slip/trip/fall hazard as well as a suctionon the boot that can lead to a twisted or broken ankle . Wear shoes with strong tread and bemindful of the suction when stepping in mud. Ensure that site personnel and equipmentmaintain a minimum of a 5-foot clearance from the edge of slopes at the Site . This is greaterthan the Cal-OSHA specified 2-foot clearance for drilling and trenching work. This will helpto control the risk of soil subsidence and the field staff will continuously evaluate the soilstability and increase the distance from the edge as necessary .
 Additionally, the terrain in and around the landfills may be unstable for vehicles . For this
 reason, only track-mounted equipment will be taken down into the landfills and used in the
 landfills . If one piece of equipment gets stuck, a back-up track-mounted backhoe has been
 scheduled to be onsite . Ground personnel are to stay clear of the swing radius of theequipment unless it is idle and the operator's hands are free from the controls . This will
 avoid the possibility of a piece of heavy equipment striking or crushing ground workers . If
 the second track-mounted backhoe is needed to pull a stuck vehicle a timeout will be called
 and the field people present will hold a tailgate meeting to discuss the situation and the bestmethod of mitigating it . This method has proven successful in other similar situations .
 Backhoe operations . All site personnel are to maintain a distance at least equal to the swingradius of the backhoe while it is in operation and only approach once the operator has put thebucket to the ground and made eye contact with the field crew . Refer to the excavation andbackhoe information provided in Attachment 1 of Addendum 5 of the Ogden/AMEC RFIHealth and Safety Plan for additional details about backhoe safety .
 In general, however, all site personnel are to ensure that the backhoe operator has completeda safety check prior to starting work and completed an inspection form (Attachment 2) .Ensure that the backhoe is able to negotiate the terrain - if it is too dangerous, stop and hav e
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a discussion about how to proceed safely . Since the excavation is investigative, entry is notpermitted under this plan. Samples will be collected from the backhoe bucket . Personnelmust maintain a two-foot clearance from the edge of the excavation until sampling is needed .As stated above, all heavy equipment must maintain at least a 5-foot clearance from the edgeof the Site slopes .
 Drilling operations . Attachment III of the Ogden/AMEC RFI Health and Safety Plan
 contains detailed drilling safety guidelines . A ll personnel shall familiarize themselves withthese guidelines . On the first day of work, the drilling subcontractor shall orient the field
 crew to the key operating parameters of the rig and indicate hazardous locations and critical
 do's and don'ts . Drill rigs have rotating parts which could cause hands or loose clothing toget caught, masts which could strike overhead electrical lines (be sure to look up at each new
 investigation location- even if you are 100% sure there is nothing there) ; also be sure that the
 subsurface has been cleared to the extent possible for underground utilities - ask that the
 excavation progress slowly during the first few yards of digging. If drilling, do not allow therig to be driven with the mast in the up position . Maintain housekeeping about the platform
 and boring area . If you are unsure of any aspect, stop and ask the operator/driller to explain .
 As stated above, all heavy equipment must maintain at least a 5-foot clearance from the edge
 of the Site slope .
 PPE
 Personnel will wear impervious gloves (e .g ., nitrile) and Level D PPE if contactingpotentially contaminated soil, water, or particles . Air monitoring will be conducted to ensurethat Level D remains the appropriate ensemble . If the upgrade criteria are realized on themonitoring equipment, the Level C PPE ensemble will incorporate the following into theLevel D ensemble :
 • Gloves : inner and outer nitrile gloves, duct taped to sleeves of coveralls . Note thatnitrile gloves offer a broad range of protection against chemical contaminants that areparticulate and petroleum in nature in the part per million and part per billion range inwater and soil matrices . They offer good dexterity and are easily changed betweensamples so as to avoid cross contamination .
 • Hearing protection devices with a noise reduction rating of at least 25 (plugs ormuffs) .
 • Brightly colored traffic safety vest.
 • Polypropylene or thicker coated coverall .
 • Impervious boots or slip-resistant boot covers, duct-taped to leg of coveralls .
 • Half-face or full-face air purifying respirator equipped with combination organicvapor/P100 (HEPA) filters . Filters shall be changed every four hours of active useand at the beginning of each new workshift .
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If the upgrade criteria for Level B is met, the personnel shall leave the area and contact the
 Project Manager and Project Health and Safety Manager . Level B is not approved for work
 on this project at this time . If it becomes necessary, a new addendum will be written .
 DECONTAMINATIO N
 This investigation is not expected to encounter excessive contamination or result incontamination exposure to personnel , equipment, or clothing . However, the fo llowingdecontamination protocols shall be followed :
 Personnel
 • Wash hands with soapy water when leaving the exclusion zone .
 • Discard disposable gloves, coveralls, and used respirator cartridges in a trashcontainer acceptable to Boeing . These items are not deemed to meet thecharacteristics of a hazardous waste and can be discarded in the regular trash .
 • Use a water rinse or brush, if necessary , to ensure that potentially contaminated soildoes not leave the site stuck to the bottom of worker's shoes .
 • If Level C is used, an equipment drop and respirator container need to be provided atthe exit of the exclusion zone . Personnel shall disrobe by taking off outer gloves andcoveralls first, then boots and hard hat and hearing protectors, followed by respiratorand inner gloves . Removal in an inside / out manner
 Equipmen t
 • Use a dry broom to remove any visible soil adhered to the heavy equipment .
 • Rinse with a water spray, if necessary, the tires and undercarriage of heavyequipment (use soap if necessary ) prior to leaving the site . Determine with theBoeing Contractor Coordinator if the rinse water need be contained or if it can be
 released to the ground .
 • Conduct steam cleaning of samp ling equipment in accordance with the RFI fieldprotocols .
 • Ensure that any monitoring equipment, clip boards and the like are wiped clean at theend of each day's use . Either use a paper towel with soap and water or a moisttowelette (baby wipe) .
 MONITORING EQUIPMENT
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Monitoring for various health and safety concerns using the proper equipment is a critical
 part of the onsite safety program for hazardous waste field activities . When conducting
 invasive work at the Site it is important to have broad-reading survey meters to ensure that
 site personnel are properly protected. The following section discusses the individual types ofequipment required for conducting a health hazard assessment at the site, and the proper
 usage of this equipment . The following pieces of equipment are required for conducting
 health hazard assessment :
 • Photoionization Detector with a 10 .2 or 10 .6 eV probe, or Flame Ionization Detector• Colorimetric Indicator Tubes for benzene .• Combustible Gas Indicator• Noise Dosimeter/Sound Level Meter
 Attachment 1 describes screening instruments for potential radioactive constituents .
 PID. A PID with a 10 .2 or 10.6 electron volt (eV) lamp will be used to evaluate thebreathing space or sample headspace for volatile organic compounds (not includingmethane) . If desired for headspace sampling reasons, the PID may be substituted by a flameionization detector (FID) . Samples should be collected in the breathing zone during initialinvasive operations and regularly thereafter (e .g ., at 30-minute intervals) . More frequentmeasurements may be required depending on site conditions . The PID will be calibratedwith 100 parts per million (ppm) isobutylene calibration gas . If an FID is used, it shall becalibrated to methane. Calibrations will be performed at the beginning of each day of use .The meter will be operated in accordance with the manufacturers instructions . Duringregular use, the meter will be kept on the most sensitive scale .
 Soil sampling locations and depths are listed in Tables la and lb and shown in Figures 3aand 3b of the work plan . No previous soil vapor sampling has been performed at either ofthe sites . Historical soil matrix sampling was conducted at the sites in 1993 . The soilsamples were collected from where construction debris were observed and in valleysdownstream or below the landfills and analyzed for total recoverable petroleumhydrocarbons (TRPH) and VOCs . VOCs were not detected in soil matrix samples collectedin excess of their RFI Field Action Levels (FALs) . Metals were detected at less than sitebackground levels at the Area I Landfill site (not previously analyzed at Area II landfill site) .
 Colorimetric Indicator Tubes for Benzene . Benzene is a hazardous component of gasolineand other fuel products . If such products were disposed in the Sites and are encounteredduring this investigation the PID will detect such a contaminant . In an effort to isolatebenzene from the mixture of organic vapors detected, benzene detector tubes will beavailable (either Drager number 8101841 or benzene filter for an U1traRAE PID, or a DragerCMS) . A benzene test will be performed if the PID records a sustained value of 1 ppm(above background) for 10 minutes . Repeated tests will depend on results of the first test andsubsequent sustained PID readings . If the initial test is positive, additional tests shall becollected every hour . If the initial test is negative, and PID readings are continuing to stayelevated above 1 ppm, additional tests will also be collected every hour.
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Dust Monitors . Dust monitoring will not be conducted during the investigation ; however,personnel shall conduct visual monitoring and shall use a water spray to suppress dust that isvisible . Because there are no practical direct reading metals indicators, total dust countsmust be used to evaluate a potential hazard . In this case, there is no direct evidence of metalscontamination in quantities that would, when adhered to dust particles, create anoverexposure condition . This is based on MWH's experience conducting similar work insimilarly used landfills for the past ten years . Therefore the best defense against exposure tometals adhered to soil particles is to wet the soil when disturbing it and prevent visible dustfrom becoming an inhalation problem . Level D PPE is sufficient to protect againstpotentially present metals while conducting the investigation at the site .
 It is generally agreed that dust is visible in the 2 to 3 mg/m3 range, thus the work practicecontrols that will be used to prevent visible dust from entering the workers' breathing zone
 will protect against any potential overexposure to metals contaminants (source : Marlowe,
 Chris . Safety Now Controlling Chemical Exposures at Hazardous Waste Sites with Real-
 Time Measurements . AIHA Press, 1999) .
 Combination Combustible Gas Indicators . Combustible gas indicators (CGIs) are used toidentify when flammable materials are present within the flammable range . The CGI willreport units in percent of the lower explosive limit (LEL) and are valuable in determiningwhen methane or other combustible gases/vapors are present . While it is part of the projectscope of work to do a methane evaluation, this direct reading meter is integral in determiningreal-time atmospheric conditions that could result in elevated levels of combustible gases .The CGI will be used during all subsurface investigations in areas of landfills to prevent afire or explosion due to the presence of the non-visible non-odorous methane gas . Thisinstrument may also be used to supplement the PID readings on samples to identify ifmethane gas is present. However, the readings will be subject to the limitations of thedetection limit of the meter. It is recommended that the CGI be placed as close as possible tothe invasive work site and operated continually with the alarm set at the action level forstopping work (10 percent of the LEL) .
 11
 Areas I and II Landfills HSP Addendum 14-final
 HDMSE00576231

Page 117
                        

Oxygen Monitor . Most CGIs are equipped with oxygen monitors . The oxygen monitor isuseful in confirming that the meter is operating properly and also in determining if a gas is
 present that is able to displace oxygen . The oxygen sensor shall be calibrated according to
 the manufacturer's instructions .
 Hydrogen Sulfide . A CGI equipped with a hydrogen sulfide sensor shall be used andlogged along side the combustible gas readings . While hydrogen sulfide is generallydetected by smell, it has the ability to deaden the olfactory nerve and may not be detected bythe sense of smell even when it is at harmful concentrations . Thus, the meter shall be usedand readings recorded at regular intervals (e .g ., 30 minutes) to verify acceptable breathingconditions .
 Sound Level Meters/Noise Dosimeters . Noise measurements are characterized in order toprescribe the correct amount and type of hearing protection, and to designate zones wherehearing protection is required . Noise levels will be collected by using a sound level meter(SLM) or a dosimeter . The MWH OSO will coordinate the noise-monitoring program toinclude backhoe operations . Noise monitoring equipment used must meet OSHArequirements (ANSI S1 .4-1971, R1976- "Specifications for Sound Level Meters, Type 2") .A ll measurements will be taken on the 'A' scale in the slow response mode . Noise levelsshall be recorded near the hearing zone of affected workers (e .g., equipment operators andgeologists) . Monitoring duration shall be sufficient to collect a full shift's worth of data .Experience has shown that hollow-stem auger drill rigs typically operate in the 80 to 83 dBArange. When driving split spoon hammers the noise gets into the upper 90 dBA range . Mostbackhoe type equipment operates just over 85 dBA. So, when working within 10 feet of adrill rig while driving split spoon samplers, or when working within 10 feet of a backhoe orloader, hearing protection is required .
 Action Level s
 This section provides a rationale for selecting action levels for site contaminants . TheUSEPA, in the Standard Operating Safety Guides for hazardous waste site work, prescribesdefault values for determining the appropriate level of PPE, or evacuation of a site .
 However, the USEPA default values are extremely conservative and could result in
 personnel being unduly exposed to physical hazards (heat stress, decreased visibility,
 decreased communication) to account for perceived necessary chemical protection. When
 information is known about the site contaminants, it is preferable to derive an action levelbased upon the OSHA action levels and professional judgment regarding acceptable
 exposure concentrations . Therefore, site-specific organic vapor action levels are presented
 below for the Site investigation based on fuel and chlorinated solvent contaminants .
 Organic Vapors (ppm) - Site Specific Monitoring Action Level s
 Any positive detection on the benzene detector tube/system (0 .5 to 1 ppm) will requireupgrade into Level C PPE (half-face or full-face piece air purifying respirator with cartridges
 changed out every four hours of active use or the beginning of each new work shift) .
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If benzene is detected above 10 ppm on the benzene detector tube/system, fieldwork will stopand a consultation with the project Health and Safety Officer will take place . The work areamay be left to vent , and Level B initiated and time-integrated personal monitoring conductedto verify the breathing zone values .
 If the benzene specific monitoring is negative ( i .e ., 0 ppm ) the next most commoncontaminant to monitor in the subsurface at SSFL is trichloroethylene . While the PID cannot distinguish one organic vapor from the next, the action levels provided are based on theCal-OSHA PEL for trichloroethylene which is 25 ppm . Therefore, when PID/FID readingsare greater than 10 ppm above background in the worker's breathing zone for 15 minutes,upgrade to Level C with a half-face air-purifying respirator (APR) equipped with eitherorganic vapor or combination organic vapor /P100 (HEPA ) filters (changed every hour or atthe beginning of each shift) .
 When PID/FID reading greater than 100 ppm, Level C with full-face APR will be donnedwith the same cartridge changeout schedule .
 The site will be evacuated at a PID/FID reading greater than 500 ppm.
 Combustible or Flammable Atmospheres . The following limits will be used for siteoperations :
 • <10 percent LEL : continue work, consider organic vapor readings and toxicit y
 • 10 percent to 20 percent LEL : work may continue with continuous monitoring anduse of non-sparking tools
 • >20 percent LEL : cease activities and evacuate the site for evaluation with PHSO
 Oxygen Concentration . The following limits will be used for site operations :
 • < 19 .5 percent Evacuate site and evaluate . Must use suppliedair respirator for re-entry
 • 19.5 percent to 22 percent Continue work
 • >22 percent
 Areas I and II Landfills HSP Addendum 14-final
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Hydrogen Sulfide. The following limits will be used for site operations :
 • > non-detect and <5 ppm: continue work, consider methods of ventilating the area .
 • > 5 ppm and < 10 ppm: work may continue with continuous monitoring and somemethod of ventilating
 • >10 ppm: cease activities and evacuate the site for evaluation with PHSO ; work mayonly continue in this environment in Level B .
 Noise . The following limits will be used for site operations :
 Full shift sampling results :
 • < 85 dBA Continue work
 • > 85 dBA Use hearing protection device rated at no less than theamount that would bring the exposure to under 85dBA .
 Short duration task sampling results :
 Allowable Time Without
 dBA Reading Hearing Protection
 85 8 hours90 4 hours95 2 hours100 1 hour105 0.5 hour110 0.25 hour
 Project Personnel
 Boeing Project Manager: David Chung, P .E . (818-586-4347)Boeing Project Safety Officer : Afsoun Rahimian (818-586-2219 )Onsite Safety Officers : MWH - Tom Twillie (Eric Vander Velde, alternate)MWH Field Manager : Glenn Jaffe (626-568-6329 )MWH Project Manager : Dixie Hambrick (626-568-6348)MWH Project Safety Manager: Beth Darnell (925-975-3544 )
 Emergency Information
 Attachment 3 to this HSP Addendum is an updated list of emergency contact phone numbers
 and a map to the nearest hospital .
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To ensure that all site personnel are appraised of changes and daily work tasks, daily tailgatesafety meetings are required. Attachment 4 to this HSP Addendum is a form to be used todocument the daily tailgate safety meetings. The MWH OSO will direct the meeting and allsite workers ( including subcontractors ) are expected to attend .
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ADDENDUMHEALTH AND SAFETY PLAN ACCEPTANC E
 I have had the opportunity to read and ask questions about this HSP Addendum . My signaturecertifies that I understand the procedures, equipment, and restrictions of this plan and agree to abideby them .
 Signature* Printed Name Company Date
 * This acceptance form is required for all routine site staff and subcontracting personnel .
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ATTACHMENT 1BOEING RADIATION SCREENING PROCEDURES
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ATTACHMENT 1
 Boeing Radiation Screening Procedures
 The Following has been provided by Boeing as procedures for radiation screening ofconcrete filled drums in Area I and Area II Landfills .
 1 . Nuclear operations were not reported to have been conducted in either the Area I or theArea II Landfills, therefore it is not suspected that concrete drum(s) is/are radiologicallycontaminated . To provide confirmation of this, radiation measurements will be taken ofthe concrete drum(s) as outlined below . The following activities will be conducted bystaff from Radiation Safety and a nuclear mechanic from Department 117 .
 2. Gamma exposure levels, using a Nal probe, will be taken of the accessible surfaces of thedrum to detect potential internal sources and/or activation .
 3 . Beta-gamma levels, using a Ludlum G-M meter, will be taken on the accessible surfacesof the drum to detect potential surface contamination .
 4. If any indication of unusual or elevated radiation or contamination levels are detected, thedrum will be wrapped and sealed in plastic and transported to the RMHF for furtherinvestigation .
 5 . Assuming no elevated radiation or contamination levels are detected, the drum will berolled onto a plastic tarp and opened with a jackhammer .
 6. Repeat steps 1 through 3 as the concrete is broken up .
 7 . If any indication of unusual or elevated radiation or contamination levels are detected
 during the breakup, the drum will be wrapped and sealed in plastic by Department 117
 personnel, and transported to the RMHF for further investigation. Radiation safety will
 perform a Nal and G-M probe scan of the area to confirm no residual contamination hasbeen left at the site .
 8 . The above measurements will be recorded on a 732A Radiation Survey Form .
 9. Applicable procedure is, RS-00012, "Methods and Procedures for Radiological
 Monitoring", January 10, 2000 .
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ATTACHMENT 2VEHICLE / EQUIPMENT INSPECTION FORM
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DAILY INDUSTRIAL VEHICLE CHECKLIST(ALSO REQUIRED FOR FIELD SUPPORT VEHICLES)
 VEHICLE NUMBER OPERATOR NAME
 D Electric Forklift E]Forklift E]Scooter Other _
 Specify type of equipment (backhoe, drill rig )
 INDICATE BY CHECK MARK BELOW THAT EACH APPLICABLE ITEM HAS BEEN INSPECTED . NOTE ANYDEFECTS UNDER "COMMENTS" BELOW, SIGN, DATE, AND FAX TO FLEET OPERATIONS AT 67213(Canoga/DeSoto) or 65506 (SSFL) (D/023 )
 CHECK BOXES ACCORDINGLY : 1=0K 2 =NEEDS ATTENTION OR REPAIR - DO NOT OPERATE3 = NOT APPLICABL E
 GENERAL CONDITION1 2 3
 Visual Check s
 1 . Tires/Wheels : wear, damage, nuts tigh t
 2. Head/Tail/Working Lights : damage, mounting, operational
 3 . Gauges/Instruments : damage/operational
 4. Operator Restraint : damage, mounting, operations, oily, dirty
 5 . Warning Decals/Operators' Manual : missing, not readable
 6. Data Plate : not readable, missing
 7. Overhead Guard : bent, cracked, loose, missing
 8 . Load Back Rest : bent, cracked, loose, missing
 9. Forks: bent, worn, stops okay
 to . Engine Oil: level, dirty, leaks
 it . Hydraulic Oil : level, dirty, leaks
 12. Radiator: fluid level, dirty, leaks
 13. Fuel: level, leak s
 14. Battery: connections loose, charge, water low, strap in place
 15. Covers: damaged, missing
 16. Brakes: reservoir fluid levels, leaks
 Operational Check s
 17. Engine: runs rough, noisy
 18. Steering: loose/binding, operational
 19. Service Brake : stops okay, grab
 20. Emergency Brake: operational
 21 . Seat Brake or Safety Switch : operational
 22. Horn: operational
 23. Backup Alarm (if equipped) : operational
 24. Warning Lights (if equipped) : operational
 25. Lift and Lower Mast: loose/binding, excessive drift, leaks
 26. Tilt: loose/binding, excessive drift, "chatters," leak s
 27. Attachments : mounted properly, damaged, operational
 28. Control Levers : loose/binding, freely return to neutral
 29. Directional Control: loose/binding, find neutral okay
 COMMENTS :
 DATE: SHIFT: SIGNATURE:
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ATTACHMENT 3
 EMERGENCY ASSISTANCE INFORMATION
 HDMSE00576242
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BOEING (ROCKETDYNE) SANTA SUSANA FIELD LABORATORY,TOP OF WOOLSEY CANYO N
 SIMI VALLEY, CALIFORNIA, 9306 3
 Nearest Hospital West Hills Hospital and Medical Center
 7300 Medical Center Dr.West Hills, CaliforniaPhone: (818) 676-4000
 Directions to Hospital - See Emergency Route Map (next page)Exit onto Woolsey Canyon Road and make a right on Valley Circle Blvd . (Lake ManorRoad) . Head south to Vanowen St . and make a left . Go to Sherman Way and make a leftto Medical Center Dr . Make a left and the hospital is on the right .
 Nearest Telephone Field Vehicle
 Ambulance, Fire,Police, & Sheriff
 1 . Boeing SSFL Security Department Control Center (fire and emergency medical
 technicians with ambulance available to contractors) (818) 586-5481 or (818) 586-533 32. From a Rocketdync phone dialing 911 will automatically transfer to thei r
 emergency dispatch - but you will need to explain that you are at the SSF L
 3. Fire (LAFD), Valley Industrial Unit (818) 756-856 14. Police (818) 756-8542, West Valley Division
 State Highway Patro l
 First-Aid Kit, FireExtinguishers and eye lavages
 Poison Control
 (818) 888-0980, Woodland Hills Division
 Field Vehicle and Field Command Center
 (800) 876-4766
 Project Contacts MWH
 Beth Darnell, CTHHealth and Safety Manager(925) 975-3544 (8 :00 - 5 :00)
 Dixie Hambrick, RGProject Manager(626) 568-6348 (8 :00 - 5 :00)
 (925) 256-5490 (after hours pager) (818) 603-5277(pager)
 Client ContactMs. Afsoun Rahimian
 SHEA Health and Safety OfficerBoeing
 818-586-2219 office
 Mr . David Chung/Mr. Art Lenox
 SHEA EngineersBoeing
 (818) 586-4347 and 586-5695 office
 818-595-6716 pager (818) 595-6780 and 595-6800 pager s
 Regulatory Notification Cal-EPA DTSC Gerard Abrams (916) 255-3600EPA Region IX (415) 744-130 5EPA Region IX spill response (415) 744-2000NRC (800) 424-8802California Office of Emergency Services (800) 852-755 0
 Utilities • DigAlert (Underground Service Alert) •(800) 227-2600
 • Electric (Boeing owned and controlled)
 Emergency: (818) 586-5333Maintenance Manager - Brian Logan(818) 586-905 2
 • The Gas Company (Dean Jaedtke) :(805) 520-7529; (805) 523-4777 pager
 Water :Calleguas Water District
 (805) 526-932 3
 Sewer (Boeing controlled treatment plant) :Emergency: (818) 586-533 3Maintenance Manager - Brian Logen(818) 586-905 2
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MWHMONTGOMERY WATSON HARZA
 THE BOEING COMPNAYSATA SUSANA FIELD LABORATOR Y
 VENTURA COUNTY, CALIFORNIA
 HOSPITAL ROUTE MAP
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ATTACHMENT 4
 DAILY TAILGATE SAFETY MEETING FORM
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TAILGATE SAFETY MEETING FOR M
 Date: Time: Job Number:
 Client :
 Site Specific Location :
 Safety Topics Presented
 Protective
 Clothing/Equipment:
 Chemical
 Hazards :
 Physical Hazards :
 Special Equipment :
 Other (IIPP) :
 Emergency Procedures :
 Hospital: Phone: Ambulance Phone :
 Hospital Address and Route :
 ATTENDEES
 NAME PRINTED SIGNATURE
 Meeting Conducted By :
 Name Printed Signature
 On-Site Safety Officer: Project Manager:
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ATTACHMENT 5UNEXPLODED ORDNANCE SAFE OPERATING PROCEDURES
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UXO CONSTRUCTION SUPPORT PLAN ADDENDUM
 This plan describes the UXO Construction Support procedures for Boeing SSFL LandfillInvestigation work. All activities involving work in areas potentially containing unexplodedhazards will be conducted in full compliance with the plan .
 1 SITE HISTORY
 See work plan. Exploratory excavation of the landfill uncovered an as yet to be identifiedunexploded ordnance (UXO) item . There is no known history of the area containingordnance-related items .
 2 TECHNICAL SCOPE OF WOR K
 The objective of the OE support is to minimize the potential exposure of site personnel toUXO and other explosive hazards .
 3 GENERAL CONCEPT OF UXO OPERATION S
 UXO qualified personnel will provide safety awareness training, OE over sight ofexcavations, and continue to update and reassess the potential of OE risk as work progressesand advise site manager of necessary actions to minimize risk of encountering OE andrelated material .
 4 ORGANIZATIO N
 UXO support will be provided by a qualified UXO Technician III (UXO Supervisor) asdefined by US Army Engineering Support Center, Huntsville's OE Center of Expertise .
 Should the tempo of activity be such that this individual can not provide adequate safety
 oversight, additional UXO qualified personnel may be added to the organization upon
 authorization by the MWH Project Manager and the client .
 4.1 Responsibility of UXO Personne l
 UXO Superviso r
 The UXO Supervisor (UXO Technician III) is responsible for the successful execution of all
 UXO field operations . Reviews work/safety plans and implements tasks as outlined.
 Assures personnel are provided details of tasks to be performed and are briefed on UXOhealth and safety requirements . Continually evaluates operations to determine effectiveness
 and efficiency of established procedures and implements corrective actions . As required,
 prepares project reports and assures timely submission . Has authority to stop work for all
 safety matters involving UXO .
 1
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UXO Technician II (if required)
 Performs duties as directed by the UXO Supervisor . Responsible for understanding andcomplying with a ll the requirements of the work/safety plans . Is alert to potential hazardoussituations and immediately brings them to the attention of the UXO Supervisor . Reportsdirectly to the UXO Supervisor . Has authority to stop work for all safety matters involvingUXO.
 5 SITE SPECIFIC TRAINING
 Prior to beginning work, site-specific UXO awareness training will be provided to all sitepersonnel . Training topics /issues and training responsibi lities are as fo llows:
 • Prior to the start of operations the Site Superintendent and UXO Supervisor will provideall personnel an orientation on this UXO Support Plan .
 • The UXO Supervisor will provide field crews ordnance recognition and UXO safetyprecaution training prior to the start of operations . This training wi ll be based on suspector likely OE encountered .
 • The UXO Supervisor will provide daily tailgate UXO safety training as described below .
 6 GENERAL UXO SITE PRACTICE S
 A ll UXO activities will be performed under the direct supervision of qualified UXOpersonnel. A ll personnel on-site will strictly adhere to the general practices in the followingsubsections .
 6.1 Handling of UX O
 Only qualified UXO personnel will handle UXO related items . Non-UXO site personnel willnot handle UXO related scrap unless a UXO Technician has first checked and deemed it freefrom explosives .
 6.2 Operational/Safety Briefing s
 The UXO Supervisor will conduct tailgate UXO safety briefings . This safety briefing willfocus on the specific hazards anticipated at each work site during that day's operations andthe safety measures to be used to eliminate or mitigate those hazards . It will also refer toother activities within the area whose proximity may have safety ramifications .
 2
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6.3 Visitor Safety Briefing
 Site visitors shall receive a UXO safety briefing prior to entering the operating area and shallbe escorted at all times . All visitors entering the site must sign in . A visitors log will bemaintained throughout the project .
 6 .4 Work Clothing and Field Sanitatio n
 Work clothing will be appropriate for the conditions encountered . In most cases this will
 consist of the Level D PPE as discussed in the SSHP .
 6.5 Compliance with Plans and Procedure s
 A ll UXO related activities shall be conducted under the direction, supervision, andobservation the UXO Supervisor . A ll personnel will strictly adhere to approved plans andestablished procedures . When operational parameters change and there is a correspondingrequirement to change procedures or routines, careful evaluation of such changes will beconducted by on-site supervisory personnel . Any new course of action or desired change inprocedures will be submitted with justification for approval as required . Except in emergencysituations, no deviation from this plan may be implemented without the prior notification andapproval of MWH certified industrial hygienist (CIH), and acceptance by the client .
 6 .6 UXO SUPPORT DURING EXCAVATION OF CONTAMINATED SOILS
 6.6 .1 Excavation Support Procedure s
 UXO technician and excavation operators conducting excavation will follow the sequencebelow when mechanical excavation is used :
 • Prior to beginning of excavation the UXO technician will perform of visual scan thesurface for the presence of UXO or UXO related material .
 • Prior to the beginning of excavation the UXO observer and equipment operator willreview hand and arm signals to control the work and for halting work and determine wind
 direction .
 • Excavation equipment will be positioned upwind from the proposed excavation point .
 • All unnecessary personnel will be cleared form the operation radius of the excavationequipment (at least 25 feet) . Personnel will wear highly visible safety vests whileworking on the site .
 • At sites suspected of containing UXO, a UXO technician will support each mechanicalexcavator in operation. The UXO technician will observer the excavation for suspectmaterial . He will assume a position to the rear and an upwind side of excavationequipment to observe the excavation and dumping of the soil from the bucket .
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• Prior to authorizing entry of UXO technician to investigate the open excavation and/orbucket, the equipment operator will secure the equipment and place the boom/bucket onthe ground
 • Personnel will not advance toward an open excavation from a down wind direction orfrom an open side. Excavation frontal and rear approaches, for observation andinvestigation is the safest with respect to wind direction .
 • If suspect UXO is encountered, excavation will cease until the UXO technician hasevaluated the conditions and taken appropriate action as described below .
 6.6 .2 UXO Encountered During Excavatio n
 Should UXO be encountered during excavation, all work will immediately cease . The UXO
 Supervisor will make identification of the UXO which includes type, condition, orientation,
 and if possible, without moving the item, the type of fusing . Figure 1 provides generalguidance based on the type and condition of a suspect UXO item . The condition, type, and
 proposed action will be reported immediately to MWH Site Superintendent prior to taking
 any action .
 7 SECURITY AND DISPOSAL OF UXO, ORDNANCE, AND RELATED MATERIA L
 The UXO Supervisor will examine all suspect UXO, ordnance and related material . Itemsthat can safely be moved will be moved to a secured interim holding area until appropriateplanning and action can be taken to safety dispose of them .
 An item that can not be safety moved will be cordoned off until the necessary actions can becoordinated and implemented to dispose of it . As applicable, site work may be moved toanother area or ceased based on the evaluation and agreement of the UXO Supervisor, MWHSite Manager and Client until the item is rendered safe .
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TABLE C- 1
 OCCUPATIONAL HEALTH EXPOSURE AND TOXICOLOGICAL PROPERTIES FORCONTAMINANTS OF OCCUPATIONAL HEALTH CONCER N
 ContaminantOSH APEL NIOSH REL ACGIH
 TLV
 ACGIH/OSHASTEL
 OSHA/NIOS HIDLH IP eV
 Vapo rPressur e(mmHz)
 Route o fExposure
 ASBESTOS
 BENZENE
 CADMIUM
 0 .1 fibers/cc
 1 ppm
 0 .005 mg/m3
 0.1 fibers/cc
 0 .1 ppm
 Carcinogen
 (lowestpossible)
 0 .2 fibers/cc
 10 pp m
 0.01 mg/m3
 NA
 5 ppm OSHA /1 ppm NIOS H
 NA
 Carcinogen
 500 pp m
 9 mg/m3
 NA
 9 .24
 NA
 NA
 7 5
 NA
 INH, IN G
 INH, CON, ABS ,
 ING
 IHN, ING
 COAL TAR PITCH
 VOLATILES (Representing :Benzo(a)Anthracene;
 Benzo(b)Fluoranthene;
 Benzo(k)Fluoranthene;Benzo(a)pyrene ; Fluoranthene;
 Phenanthrene; Pyrene; an dChrysne)
 COPPER
 DUST, TOTAL
 0 .2 mg/m3
 g/m3
 10 mg/m3
 0.1 mg/m3
 g/m3
 NA
 0.2 mg/m3
 g/m3
 10 mg/m3
 NA
 A
 NA
 700 mg/m3
 0 mg/m3
 NE
 NA
 A
 NA
 Depends oncompound
 A
 NA
 IN H, CON
 H, IN G, CON
 INH
 IN H = Inhalation ING = Ingestion ABS = Skin Absorption CON = Skin or mucous membrane contactNA = Not applicable or available Ca = NIOSH considered carcinogen CNS = Central Nervous System
 Table C-I_Toxtable HSP Addl4 inal revised.doc I
 Symptoms of Exposure
 Dyspnea, interstitial fibrosis,
 restricted pulminary function ; fingerclubbing, CARCINOGEN.
 Irritant to eyes, noes and respiratorysystem ; giddiness ; headache; nausea ;staggered gait ; fatigue; anorexia;lassitude; dermatitis ; bone marrowdepression; CARCINOGEN.
 Pulmonary edema, dyspnea, cough,
 chest tightness, pain, headache;
 chills, muscle aches; nausea,vomiting, diarrhea ; emphysema, mild
 anemia ; CARC INOGEN .
 Dermatitis , bronchitis,CARCINOGEN
 Irritant to nasal mucus membranes,pharynx ; nasal perforation; eye
 irritant; metallic taste ; dermatitis .
 Nuisance, may cause sneezing oritchy eyes .
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TABLE C-1 (Continued)
 OCCUPATIONAL HEALTH EXPOSURE AND TOXICOLOGICAL PROPERTIES FORCONTAMINANTS OF OCCUPATIONAL HEALTH CONCER N
 ontaminantOSH A
 PELNIOSH REL ACGIH
 TLVACGIH/OSHA
 STEL
 OSHA/NIOS HIDLH
 P eV
 Vapor
 Pressure Route o fExposure
 DUST, RESPIRABLE 5 mg/m3 NA 3 mg/m3 NA NE NA NA INH
 ETHYLBENZENE 100 ppm 100 ppm 100 ppm 125 ppm 800 ppm 8 .76 7 INH, IN G
 HYDROGEN SULFIDE 10 ppm ( ceiling) 10 ppm 10 ppm 15 ppm 100 ppm 10 .46 7 .6 arm
 CON
 INH, CON
 IRON ( soluble salts) 1 mg/m3
 (ceiling)
 1 mg/m3 1 mg/m3 NA NE NA NA INH, ING, CON
 LEAD 0 .05 mg/m3 0 .100 mg/m3 0.15 mg/m3 NA 100 mg/m3
 IN H = Inhalation ING = Ingestion ABS = Skin Absorption CON = Skin or mucous membrane contactNA = Not applicable or available Ca = NIOSH considered carcinogen CNS = Central Nervous System
 2
 Symptoms of Exposure
 Nuisance, may cause sneezing,
 coughing, or itchy eyes-
 Irritant to eyes, mucus membranes,headache, dermatitis, narcosis, coma.
 Irritant to eyes and respiratory
 system ; apnea, coma, convulsions ;conjunctivitis , eye pain , lacitude,
 photophobia , corneal vesiculation;dizziness , headache , fatigue.
 irritability , insomnia; gas tro-
 intestinal disturbance. WARNING :Exposure can cause a deadening of
 the sense of smell, exposure can risewithout odor detection .
 Irritant to eyes, skin, mucousmembranes, abdominal pain,diarrhea, vomiting and possible liverdamage.
 NA NA INH, IN G Weakness, lassitude, insomnia, facialCON pallor ; pale eyes, anorexia ;
 malnutrition, constipation ; abdominal
 pain, colic, anemia; gingival leadline; tremors, paralysis of the wrist
 and ankles; encephalopathy;nephropathy; irritant to eyes ;
 hypotension.
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TABLE C-1 (Continued)
 OCCUPATIONAL HEALTH EXPOSURE AND TOXICOLOGICAL PROPERTIES FORCONTAMINANTS OF OCCUPATIONAL HEALTH CONCER N
 OSHA/ Vapo r
 NIOS HOSHA NIOSH REL ACGIH ACGIH/OSHA IDLH Pressure Route o f
 Contaminant PEL TLV STEL IP eV Exposure Symptoms of Exposure
 METHANE
 PORTLAND CEMENT
 TOLUENE
 TOTAL PETROLEUMHYDROCARBONS(represented as gasolinebecause it is the closestcompound with occupationalexposure limits)
 TRICHLOROETHYLENE
 Information not available or established
 5 mg/m3 5 mg/m3 10 mg/m3 NA 5,000 mg/m3 NA NA INH, IN G, CON
 respirable
 50 ppm
 respirable
 100 ppm 50 ppm 150 ppm
 respirable
 500 ppm 8 .82 21 INH, IN G
 300 No REL 300 500 ND NA 38-300
 CON, AB S
 IN H, CONING, AB S
 25 ppm 300 ppm 50 ppm 100 ppm Carcinogen1,000 pp m
 IN H = Inhalation ING = Ingestion ABS = Skin Absorption CON = Skin or mucous membrane contactNA = Not applicable or available Ca = NIOSH considered carcinogen CNS = Central Nervous System
 3
 9 .45 58
 Flammable, simple asphyxiant,odorless and colorless-
 Irritant to eyes, skin and nose ; cough,expectoration : exertional dyspnea,wheezing, chronic bronchitis;dermatitis.
 Fatigue, weakness, confusion,
 euphoria, dizziness, headache, dilatedpupils, lactimation, nervousness,
 muscle fatigue, insomnia, paresthesiaand dermatitis .
 Irritant to eyes, mucus membrane,headache, narcosis ; dermatitis .
 INH, ING . CON, Headache, vert igo ; visualABS disturbance, tr emors, somnolescence,
 nausea, vomiting ; irritation to eyes ;dermatitis; cardiac arrhythmia;CARCINOGEN.
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TABLE C-1 (Continued)
 Contaminant
 OCCUPATIONAL HEALTH EXPOSURE AND TOXICOLOGICAL PROPERTIES FORCONTAMINANTS OF OCCUPATIONAL HEALTH CONCER N
 OSHA NIOSH REL ACGIH ACGIH/OSHAPEL TLV STEL
 OSHA/ Vapo r
 NIOS HIDLH Pressure Route o f
 IP eV Exposure Symptoms of Exposure
 XYLENE 100 ppm 100 ppm 100 ppm 150 ppm 900 ppm 8.44-8 .56
 IN H = Inhalation ING = Ingestion ABS = Skin Absorption CON = Skin or mucous membrane contactNA = Not applicable or available Ca = NIOSH considered carcinogen CNS = Central Nervous System
 4
 7-9 INH, ING. CON, Dizziness; excitement ; drowsiness;
 ABS incoherence; staggering gait ; irritantto eyes, nose and throat; cornealvacuolization; anorexia; nausea;vomiting ; abdominal pain ; dermatitis .
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