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1.0 INTRODUCTION AND OBJECTIVE 

1.1 Introduction 

This document constitutes a work plan to implement the Phase 2 Design at the Pacific Coast 
Pipeline (PCPL) Superfund Site in Fillmore, Califomia. The design is detailed in the Final 
Phase 2 Design Report (ESA, 1994). A brief discussion of the background and site 
description are included in Section 2 of this report. For a more detailed description, refer 
to the Final Phase 2 Design Report. 

1.2 Consent Decree Requirements 

The site Consent Decree (CD)(USEPA, 1993) requires submittal of a draft remedial action 
work plan within 60 days after approval of the Final Phase 2 Design Report and submittal of 
a final remedial action work plan within 30 days after receiving EPA's comments on the 
draft work plan. 

EPA approval of the Final Phase 2 Design Report was received by Texaco on January 4, 
1995, and the Draft Phase 2 Remedial Action Work Plan was submitted on March 6, 1995. 
EPA comments on the draft work plan were received on April 3, 1995, therefore, this final 
report is submitted on May 3, 1995 to comply with CD requirements. 

The CD requires that the remedial action work plan report shall contain plans and schedules 
for implementation of the following remedial action tasks: 

1. tentative formulation of the remedial action team (Section 7); 

2. methodology for selection of a remedial action contractor (Section 8); 

3. the schedule for developing and submitting other documents related to 
required remedial action and for completion of the remedial action 
(Section 8); 

4. revised cost estimates (Section 8); 

5. a Health and Safety Plan which conforms to the applicable 
Occupational Safety and Health Administration (OSHA) and EPA 
requirements including, but not limited to, 29 CFR § 1910.120. 
(included in Appendix A); 
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6. methodology for implementation of the Contingency Plan (to be 
included in the Operation and Maintenance (O&M) plan and 
submitted at a later date - refer to schedule in Section 8); 

7. methodology for implementation of the Constmction Quality 
Assurance Plan (Appendix B); 

8. a ground water monitoring plan (to be completed at a later date - refer 
to schedule in Section 8); 

9. methodology for satisfying permitting requirements (Section 4); 

10. methodology for implementation of the Operation and Maintenance 
Plan (to be completed at a later date - refer to schedule in Section 8); 

11. constmction quality control plan (Appendix B); and 

12. a closeout report documenting procedures and plans for the 
decontamination of equipment and the disposal of contaminated 
materials (to be completed at a later date - refer to schedule in 
Section 8). 

The Quality Assurance Project Plan (QAPP) developed by Environmental Solutions Inc. 
(ESI) for Phase 1 activities (included as Appendix C of the Preliminary Design Workplan, 
ESI, 1992) will be modified for Phase 2 activities and submitted at a later date. 

The CD indicates that the remedial action work plan shall also include a schedule for 
implementation of all Remedial Action tasks identified in the final design report. 

U Objective 

The objective of the Phase 2 Remedial Action Work Plan is to provide a management 
framework and a detailed plan for the implementation of the Remedial Action and fulfill 
the requirements of the CD. 
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2.0 BACKGROUND AND SITE DESCRIPTION 

2.1 Baclcground 

The PCPL site is located at 67 East Telegraph Road on the eastem edge of the City of 
Fillmore, Califomia. A site location map is shown in Figure 2-1. The site, which covers 
approximately 20 acres, was formerly an oil refinery which has since been dismantled. In 
1928, Texaco purchased the existing refinery and operated it until the early 1950s. An old 
site map indicates that Richfield Oil Co. operated a gas separator plant on a portion of the 
site in the early 1950s. Since closure of the refinery, a portion of the site has been used 
by Texaco as a pumping station for cmde oil produced from local oil fields. 

While the refinery was in operation, miscellaneous hydrocarbon wastes believed to consist 
primarily of tank bottoms, filter cake, and sludge were disposed of onsite in a large pit, 
referred to as the Main Waste Pit and in several smaUer pits located throughout the 
property. The approximate location of the former pits and former refinery layout are 
superimposed on the site plan as shown in Figure 2-2. 

2.2 Previous Investigations 

In 1980, Texaco submitted a proposal to the CaUfomia Regional Water Quality Control 
Board (RWQCB) - Los Angeles Region to remove waste material from the pits and apply 
it to site roads. Chemical evaluation of the waste indicated that portions of the wastes were 
hazardous and additional investigations were requested. From 1983 through 1989, Texaco 
voluntarily conducted ground water and soil assessment programs under the direction ofthe 
California Department of Health Services (DOHS) and the RWQCB. In 1986, Texaco 
excavated and removed 38,000 tons of waste and contaminated soil from the former Main 
Waste Pit and other small waste disposal areas. 

In June 1989, the site was added to the United States Environmental Protection Agency 
(EPA) National Priorities List (NPL). Between 1990 and 1992, a Remedial Investigation/ 
Feasibility Study (RI/FS) was conducted by Texaco to delineate the nature and extent of 
contamination in the soil and ground water at the site and develop a remedial plan. The 
RI/FS reports (ENSR, 1990-1992) identified total petroleum hydrocarbons (TPH) and 
benzene, toluene, ethyl benzene, and xylenes (BTEX) in ground water at various locations. 
Moreover, concentrations of TPH were detected in the vadose zone, but very little evidence 
of BTEX was found in the vadose zone. The RI/FS concluded that ground water pump-and-
treat coupled with limited soil vapor extraction (SVE) in the vadose zone were the 
appropriate remediation technologies for the site. 
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In Febmary 1992, the EPA issued a Proposed (Cleanup) Plan outlining the remedial action 
altematives for the site and a public hearing was held in March 1992 to obtain comments 
from interested parties on the plan. The EPA Record of Decision (ROD)(USEPA, 1992a) 
was then issued in March 1992 followed by the Statement of Work (SOW)(USEPA, 1992b) 
in August 1992 outlining the work required for designing and implementing remedial 
activities at the site. A. Preliminary Design Workplan (PDW)(ESI, 1992) was submitted and 
approved by the EPA in December 1992. 

The Consent Decree (CD) (USEPA, 1993) was entered in August 1993. During CD 
negotiations, it was agreed that the remedial design would be completed in phases. The 
Phase I Design Report (ESI, 1993) was completed in September 1993 and the Phase 1 
remedial program was implemented in December 1993. 

Based on the results of the Phase 1 remedial efforts, modeling, and testing, the Final Phase 
2 Design Report (ESA, 1994) was developed. EPA approval was received by Texaco in 
January 1995. This report describes a work plan for the implementing the approved final 
Phase 2 design. 

23 Site Location and Surface Facilities 

The PCPL site occupies approximately 20 acres on the eastem edge of the city of Fillmore, 
in Ventura County, Califomia. A portion of the site is presently used as a cmde oil 
pumping station. Site stmctures include buried pipeUnes, pumping equipment, above ground 
Storage tanks, and miscellaneous buildings. Other equipment on the property includes the 
Phase 1 ground water treatment system (GWTS) and the soil vapor extraction (SVE) system. 

The site is surrounded by areas of agricultural, industrial and residential use. An Ultramar 
gasoline senice station is located south ofthe site. The service station had an underground 
fuel tank leak which was discovered in the 1980s and is currently undergoing remediation 
by soil vapor extraction. 

2.4 Regional Geology and Hydrogeology 

Geologically, the PCPL site lies along the northem boundary of the Santa Clara Trough. 
Sedimentary deposits in the Santa Qara Trough range from Cretaceous to Recent in age 
and have an aggregate thickness of over 40,000 feet. In the Fillmore area, the Trough is 
bordered on the north by the San Cayetano Fault and on the south by the Oakridge Fault. 
The San Cayetano Fault passes beneath the PCPL site approximately parallel to the eastern 
property boundary. Pervasive fracturing of bedrock bordering the fault has resulted in 
extensive landsliding. This fractured rock has also provided a conduit for naturally-occurring 
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hydrocarbons to reach the Earth's surface. Cmde oil seeps and tar sands are common 
features in the site vicinity. 

The PCPL site is located within the Fillmore Ground Water Basin. Sources of ground water 
recharge include ground water inflow and stream and precipitation infiltration. In the 
eastem portion of the basin where the PCPL site is located, the alluvial deposits and the 
underlying San Pedro Formation are the major water-bearing units. 

Ground water levels in the Fillmore Basin routinely fluctuate by 30 feet or more in response 
to short term (1-3 years) cUmatic changes. The maximum recorded long-term fluctuation 
in ground water levels was 50 feet, measured in a Ventura County Flood Control District 
well located near the site. 

2.5 Regional Petroleum Geology 

The PCPL site lies within the eastem portion of the Ventura Basin petroleum province. Oil 
fields in the site vicinity include the Fillmore, Shiells Canyon and Bardsdale fields. In 
addition to the oil fields, several surface oil and tar sand accumulations or seeps have been 
mapped near the PCPL site. These occur in the fractured sands and shales of the Monterey 
Formation immediately north of the site along Pole Creek and in recent landslide debris 
directly east of the site. It is likely that the observed oil seeps resulted from the migration 
of hydrocarbons along fractures in the Monterey Formation associated with the San 
Cayetano Fault, which cuts through the site. 

2.6 Local Geology and Hydrogeology 

The near-surface geology of the PCPL site can be characterized as consisting of laterally 
discontinuous, interlayers of unconsolidated, fine- to coarse-grained detritus deposited in 
stream channel, alluvial fan, and mass wasting depositional environments. The extreme 
heterogeneity of the subsurface strata has created a complex hydrogeologic environment. 
Previous investigations have identified three water-bearing zones beneath the PCPL site: 

• Perched Zone — Zone of discontinuous perched water generally above a reddish-
brown clay layer. 

• Aquifer I — Unconfined to semi-confined shallow aquifer. 

• Aquifer II — Partially confined to confined aquifer below aquifer I. 

To a limited degree, ground water flow beneath the site changes direction in response to 
changing ground water elevations. First quarter 1995 ground water monitoring results 
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indicate that flow occurs in a northwest direction across the site which is consistent with 
historical data. The average gradient across the site in aquifer I is approximately 0.006 ft/ft. 
Permeability of the aquifer I materials ranges from 1 ft/day to 15 ft/day. 

Water level fluctuations of more than 30 feet were recorded at the PCPL site between April 
1990 and April 1993 and ground water is currently near its historical high level. Changes 
in water elevation with time for aquifer II roughly parallel that of aquifer I, suggesting some 
degree of communication between aquifer I and aquifer II. Aquifer II has historically shown 
little or no hydrocarbon contamination. 

2.7 Subsurface Hydrocarbon Distribution 

Data from boring logs and soil samples, ground water monitoring and soil gas testing and 
sampling have been interpreted to estimate concentration and mass distributions of benzene 
in soil, water and gas phases in the subsurface. 

2.7.1 Vadose Zone 

Figure 2-3 shows in plan view approximate areas in which benzene has been found in the 
vadose zone soil above the historic high water elevation, and, in the soil between the high 
and low water elevations in which hydrocarbons have been smeared by the rising and falling 
water table (smeared zone). Cross sections presented in the Final Phase 2 Design Report 
depict the site subsurface conditions and interpreted distribution of benzene in the 
subsurface. 

Free oil or light non-aqueous phase liquid (LNAPL) is not present in sufficient amounts to 
flow freely to the many wells at the site with the recent exception of EW-4. In the first 
quarter 1995 almost twenty gallons were removed from EW-4. The sudden occurrence of 
LNAPL in EW-4 may be due to a slug of LNAPL moving toward and into the well due to 
the change in gradient caused by relatively constant pumping at this well. Recharge of 
LNAPL in this weU has since tapered off significantly. 

Other than EW-4, in the past year, a total of less than six gallons have been recovered from 
sbc of the seven wells at the site which periodically contain light non-aqueous phase liquids 
(LNAPL). 

A lower and upper vadose zone have been defined based on the observation that gas 
compositions vary considerably with depth for all components. Figure 2-4 shows a different 
distribution for benzene in the upper vadose zone than in the lower zone. This figure 
differs from Figure 4-2 of the Final Phase 2 Design Report as a result of recent confirmation 
testing. The area indicating confirmed benzene in soil gas is considerably smaller than 
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before. Soil gas confirmation testing by gas chromatography/ mass spectrometry (GC/MS) 
showed that benzene and other BTEX components had been significantly overstated. These 
had been measured by gas chromatography/photoionization detector (GC/PID) which has 
been found to give false positives as a result of co-eluting compounds (see First Quarter 1995 
Quarterly Status Report for details). 

Benzene in the soil gas is present in much lower concentrations than previously reported 
and in many fewer wells. The result indicate that benzene vapor concentrations based on 
GC/PID analyses, have been significantly overstated. Benzene has been overstated by 
factors of greater than 2 to greater than 20 in samples which showed no benzene above the 
detection limit by GC/MS, and by factors of 3 to 9 in samples with benzene detected by both 
methods. Most of the wells which had shown significant benzene by GC/PID were found 
to have no detectable benzene by GC/MS. None of the wells west of Pole Creek showed 
detectable benzene vapor. Benzene concentrations exceeded 100 parts per million (ppmv) 
in only two wells (PEW-1 and AEW-1) within the property boundary and only one other 
well (PEW-3) had benzene above the detection limit. 

Well EW-4 could not be sampled due to high water level in the well. However, based on 
(1) high benzene vapor concentration by GC/PID in August 1994 (470 ppmv), (2) the 
presence of free LNAPL containing benzene and (3) relatively high concentrations of 
benzene in ground water in this weU, it is expected that the actual benzene vapor 
concentration may be on the order of 100 ppmv. 

2.7.2 Saturated Zone 

Hydrocarbons in this zone include residual hydrocarbons in the soil and dissolved phase 
hydrocarbons in the ground water. The distribution of borings with measured benzene and 
observed free oil in the smeared zone soil is shown in Figure 2-3. 

The most recent ground water analytical data (first quarter 1995) shown in Figure 2-5, 
indicate there are two primary ground water benzene plumes, plus the plume associated with 
the off-site Ultramar service station gasoline releases. The highest benzene concentrations 
are in the north plume, however, the south plume covers a larger area. 

Dissolved benzene is limited to near the ground water table and benzene concentration in 
the ground water varies with water elevation. When water level was at its highest, benzene 
concentrations were generally highest (Second Quarter 1993). When water level was at its 
lowest, benzene was not detectable in most wells (Second Quarter 1991). This implies that 
concentrations of benzene in the ground water are elevated only when the water is moving 
directly through oily soil. 
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2.7.3 Naturally-Occurring Hydrocarbons 

There is substantial evidence that the site has been impacted by naturally-occurring 
hydrocarbons: 

• Methane and hydrocarbon vapors are apparently migrating from the deep subsurface 
through the San Cayetano fault zone under the site. 

• The presence of several natural oil seeps in the site vicinity have been previously 
documented. It is extremely Ukely that the faulting and landslides at the site have 
placed such natural liquids in the saturated and vadose zones at the site. 

2.7.4 Benzene Fate and Transport 

2.7.4.1 Benzene Distribution 

Based on measured benzene and TPH concentrations in soil samples from throughout the 
site, equilibrium concentrations were calculated and reported in Table 4-7 of the Final Phase 
2 Design Report. Several conclusions can be made based on the equilibrium distribution of 
benzene among the three phases present: [(1) the oil phase (residual hydrocarbons or free 
LNAPL), (2) the water phase (soil moisture in the vadose zone, ground water in the 
saturated zone), and (3) in the vadose zone, the soil gas phase.]: 

• Benzene concentrations in the soil are generally higher in the 
vadose zone than in the smeared zone. 

• On the order of 80 to 90 percent of aU the benzene present is 
in the oil phase. 

• Calculated equilibrium benzene vapor concentrations in the 
vadose zone soil average between 120 and 180 ppm. 

• Calculated equilibrium benzene concentrations in ground water 
in the smear zone samples average between 0.6 and 1.2 mg/L. 

Based on the distribution of benzene in soil samples, more than 70 percent of the soil 
containing benzene is above the high water elevation. This coupled with the concentration 
averages discussed above indicates that 80 to 90 percent of the benzene present is above 
high water elevation, and 10 to 20 percent is within the smeared zone, distributed between 
the soil and ground water. 
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2.7.4.2 Benzene Migration Potential 

A potential for benzene migration from the vadose zone to the ground water aquifer exists 
where soil vapor concentrations are in excess of equilibrium concentrations with the 
underlying ground water. However, the concentration difference alone is not sufficient to 
result in contamination. There must also be a pathway from the soil gas to the ground 
water. There is evidence at this site that migration of benzene from the upper portions of 
the vadose zone may be severely restricted by intervening fine-grained soils. 

2.7.4.3 Natural Degradation of Benzene 

There is strong evidence that natural degradation of benzene is limiting the size of the 
benzene plume in ground water downgradient of the site. Following is evidence of the 
natural degradation: 

• Benzene in the ground water has not moved far from the site. If benzene were not 
being degraded, it would be present at detectable levels thousands of feet 
downgradient of the site. In fact, detectable benzene is limited to within one or two 
hundred feet of the site boundary. 

• Biodegradation testing, carbon isotope testing, and soil gas composition all provide 
evidence of biological degradation of hydrocarbons under the site. 

• In 1991, when ground water level dropped below the smeared zone, benzene virtually 
disappeared from the water. This indicates that natural forces deplete the benzene 
from the water as soon as the water is no longer in contact with the residual 
hydrocarbons which function as the source for the benzene. 

2.8 Selected Remedy and Remediation Goals 

The selected remedy includes a ground water extraction and treatment system to treat 
extracted ground water with carbon to levels that meet the cleanup standard set forth in the 
ROD with discharge of the treated water to Pole Creek under an NPDES permit. The 
remedy also includes soil vapor extraction (SVE) for those areas that threaten to 
contaminate ground water at levels above site cleanup standards. Ground water monitoring 
will be conducted to demonstrate that the extraction system is effectively capturing the 
contaminant plume and ultimately, to demonstrate achievement of the cleanup standards 
throughout the aquifer. 
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The aquifer cleanup standards are specified in the ROD for five volatile organic compounds 
(VOCs) and are reiterated in the SOW. The five VOCs and their respective cleanup 
standards for ground water are: 

Contaminant 

benzene 

1,2-dichloroethane 

ethyl benzene 

methylene chloride 

toluene 

Standard (ppb) 

1 

0.5 

680 

5 

100 

Benzene and toluene are the only compounds that currently exceed the cleanup standard. 
Historic analytical data in the ground water database (includes samples collected from 
August 1990 to Febmary 1995) indicate that forty-three PCPL wells have had concentrations 
which exceed the cleanup standard for benzene of 1 ug/L. During the same period, only 
thirteen PCPL wells have had concentrations which exceed the cleanup standard for toluene 
of 100 ug/L, and only five of these wells have exceeded the toluene cleanup standard on 
more than one occasion. These five wells also exceed the cleanup standard for benzene. 

The remaining three compounds for which cleanup standards have been set, historic data 
indicates that 1,2-dichloroethane has only been detected three times and has not been 
detected in the last three years while ethyl benzene and methylene chloride have not been 
found at levels above the cleanup standard in any PCPL well. 

In wells where toluene is found at levels above the cleanup standard, benzene is also present 
at concentrations above the cleanup level concentrations. The remediation of benzene to 
its cleanup standard should ensure that the cleanup of toluene is surpassed, therefore, 
benzene is the target compound for this remediation program. 
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3.0 CONCEPTUAL SITE REMEDIES 

3.1 Soil Vapor Treatment Conceptual Remedy 

The selected remedy described in the ROD calls for "Soil Vapor Extraction for those areas 
that threaten to contaminate ground water at levels above site cleanup standards..." Figure 
2-4 shows the areas in the vadose zone in which benzene vapor concentrations are 
detectable. These areas are considered preliminary target areas for vapor extraction. 

There is evidence that soil layers of low gas conductivity separate the upper vadose zone 
from the lower zone immediately adjacent to the ground water table. Benzene in the upper 
zone may not have a direct pathway to the ground water. The portions of the vadose zone 
representing the greatest threat are those with high concentrations of benzene in close 
proximity to the ground water. Those upper zones with relatively direct pathways to the 
ground water also pose a threat to ground water. 

Target zones for soil vapor extraction are shown in Figure 3-1. These zones are much 
smaller than in the Final Phase 2 Design Report as discussed in Section 2.7.1. The southern 
target area and the northern half of the northern target area are in the lower vadose zone. 
The southern half of the northern target area is in the upper vadose zone, but, there 
appears to be a vertical pathway near wells MW-25D (abandoned) and MW-47D. 
Therefore, this portion of the upper zone is included as a target area. Ground water 
generally flows to the west- northwest, so relatively low concentrations of benzene in ground 
water wells MW-37S and MW-38S indicate that there is no major migration pathway from 
the upper zone to the lower zone in the eastem portion of the vadose zone benzene plumes. 
Therefore, the vicinity of well AEW-1 is considered a secondary target area. 

Wells selected to address these target areas are as follows: 

• Well PEW-1 This well is in an area where the historic benzene concentrations in the 
ground water and the benzene vapor concentrations in the vadose zone have been 
the highest. Vertical conductivity between the screened interval of well PEW-1 
completed in the lower vadose zone and that of adjacent upper vadose well SBB-1 
appears to be extremely low (benzene is non-detect in the soil gas of SBB-1). 
Therefore, soil gas flow to this well is primarily horizontal from within the lower 
vadose zone. The area affected by extraction from this well is expected to extend 
hundreds of feet from the well after several months of vapor extraction system 
operation. 

• Well EW-4 This well is in the southern target area. Although, benzene has not been 
confirmed in the soil gas from this well (soil gas sample could not be collected during 

E^OL/^D^P 



CONCEPTUAL SITE REMEDIES 

Pacific Coast Pipeline Superfund Site Page 3-2 
Final Phase 2 Remedial Action Work Plan May 2, 1995 

GC/MS confirmation sampling due to high water levels), it is expected to be present 
based on benzene concentrations in the ground water, the presence of free LNAPL 
containing benzene, and the high benzene concentrations by GC/PID in the soil gas. 
During high water episodes such as the present condition, the screen interval for well 
EW-4 is submerged (49.5 ft bgs to water table). Ground water extraction from EW-4 
will cause water level drawdown of several feet near the well which, at lower static 
water levels, will enable deeper soil gas flow in that vicinity. Soil gas extraction from 
EW-4 will also result in evaporation of the light fraction of hydrocarbons (including 
benzene) from the LNAPL. If future soil gas testing verifies the presence of benzene 
in the soil gas in this well, vapor extraction from well EW-4 will commence after 
ground water subsides enough to permit soil gas flow of at least 10 scfm. 

• Well PEW-3 This secondary target area well is completed in the upper vadose zone 
in the southem end of the northem target area. Based on cross sections developed 
for the Final Phase 2 Design Report, a potential vertical pathway to ground water and 
high benzene concentrations in the soil and soil gas exist in the well vicinity. Based 
on nine months of extraction from well PEW-2, it is expected that flow to PEW-3 
will be largely horizontal and its influence should extend more than a hundred feet 
from the well. 

• Well AEW-1 This secondary target area well is completed in the upper vadose zone 
of the northern target area. There appears to be no direct communication between 
the soil gas in this area and the ground water below. However, measured benzene 
vapor concentrations are fairly high, and this well will be targeted for extraction after 
the hydrocarbon concentrations in the deeper wells have dropped sufficiently to allow 
new wells to be added to the system. 

• Other wells Several other weUs are already connected to the vapor extraction piping 
system near the GWTS. These include SBD-2 and EW-1 in the southern target area 
and MW-28S in the northem area. These wells are not designated as target wells, 
but one or more may be used if subsequent monitoring indicates the need. For 
example, since the bottom of PEW-1 is 10 or more feet above the water table, vapor 
extraction from nearby ground water well MW-28S may be needed to aid in the 
removal of soil gas closer to the water table. The screen in this well is normally 
submerged, but ground water extraction causes several feet of screen to be exposed 
for soil gas extraction. This will result in soil gas removal immediately adjacent to 
the water table. 

Other wells may be connected in the future if evaluation of data indicates these are 
needed based on subsequent vadose zone monitoring. For example, if elevated levels 
of benzene are found in the upper or lower vadose zones, when ground water 
extraction well EW-7 is installed, it will be connected to the vapor extraction system. 
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Within the vadose zone target areas, extraction will initially be limited to well PEW-1 in the 
north. Well EW-4 in the south is considered a primary target well, subject to GC/MS 
confirmation of benzene concentrations. Well EW-4 will be added to the system when a 
larger vapor extraction unit is procured and the combination of water level and drawdown 
are sufficient to obtain adequate soil gas extraction rates (10 cfm). Wells PEW-3 and AEW-
1 will be added to the extraction system later. As hydrocarbon concentrations decrease in 
these wells, additional vapor extraction wells may be connected as needed. 

Wells will be disconnected from the system when benzene is consistently absent in the 
extracted gas or major component concentrations indicate an approach to asymptotic values 
that appears to match natural emissions. A Decision Tree is presented in Figure 3-2 that 
outlines the process for modifying or shutting down the vapor extraction system. 

The Final Phase 2 Design Report indicated that vapor extraction systems equivalent to three 
VR Systems Model V4, would be operated at the site. Based on the revised benzene vapor 
distribution, as discussed in Section 2.7.1, it appears that lower vapor extraction capacity will 
be adequate. Initial capacity will be lower, but will be increased to the approximate 
equivalent of three V4s later. We will start out with a lower capacity, but will increase the 
capacity to the approximate equivalent of three V4s later. Also, it has been determined that 
thermal oxidizers which are convertible to catalytic oxidizers are more economical and more 
reliable than the V4 units. Therefore, the plan for vapor extraction has been revised to 
include a two-phase approach using thermal oxidizers. The initial phase will include a 
thermal oxidizer with hydrocarbon destmction capacity matching a single V4 unit. For the 
final phase, a larger unit with extracted gas handling capacity equal to approximately three 
V4 units will replace the smaller thermal oxidizer. 

A single V4 unit at its normal operating range (about 2,000 rpm) is capable of processing 
about 370 cfm of gas, including dilution air. The dilution air is needed to maintain at least 
18 percent oxygen in the inlet gas and to limit the total hydrocarbons to no more than the 
hydrocarbon destmction capacity of the equipment (about 80 Ib/hr). 

Initially, a single thermal oxidizer unit with hydrocarbon destmction capacity at least as high 
as one V4 unit will be used for extraction from well PEW-1. The chosen unit is a King, 
Buck/Hasstech (KB/H) unit capable of handling up to 150 cfm total gas and 80 Ib/hr 
hydrocarbons. Because the concentrations of methane and other hydrocarbons are so high 
in well PEW-1, extraction from the well is Umited by hydrocarbon destmction capacity rather 
than by oxygen requirements. 

A larger unit capable of handling 1,000 cfm total gas, but lower hydrocarbon concentrations 
than the KB/H unit, will replace the smaller unit when it becomes available and after 
PEW-1 concentrations have decreased considerably and well EW-4 water levels have 
dropped sufficiently to allow extraction. 
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Most of the wells at the site have lower hydrocarbon concentrations than well PEW-1. In 
these wells, oxygen and total flow rate are the limiting factors rather than hydrocarbon 
destmction capacity. In this case, a 1,000 scfm thermal oxidizer unit is capable of extracting 
as much soil gas as three V4s. 

During the initial phase, the vapor extraction unit will be located just north of the ground 
water treatment system for ease of connection to the electric power supply. That way, the 
unit can be put into service fairly soon. Initially, extraction will be from well PEW-1. Vapor 
extraction may be switched to the other wells to obtain additional information which may 
aid in optimizing the extraction. 

The larger final phase unit may have a higher noise level than the KB/H unit and wiU need 
more supplemental fuel. If noise is determined to not be a problem, it will be installed just 
south of the ground water treatment system (Drawing M-6). If the noise issue cannot be 
readily resolved, the unit may be installed at the altemative location near well MW-lOP so 
that the neighbors to the west will not be disturbed. Both locations are more than 1,000 
feet from the San Cayetano School. It is anticipated that the final phase will be 
implemented in 1996. 

As indicated in the decision tree (Figure 3-2), ongoing evaluations will be conducted to 
guide the operation of the vapor extraction systems. If a given extraction well shows several 
months of essentially constant removal rate of key components, such as benzene and total 
fuel hydrocarbons, this indicates that the removal rate may be matching the rate at which 
that component is entering the capture area from natural emissions from the deep earth or 
seeps. At that time, vapor extraction efforts will shift to other target area wells as necessary. 
System modifications may be made from time to time, if needed to optimize the extraction. 

When benzene vapor concentration has been non-detectable for three consecutive months 
or benzene removal rate has been essentially constant for that period, it will be assumed that 
the natural emissions rate has been reached and extraction from that well will be stopped. 
At that time, system modifications may be made as necessary. 

The vapor extraction system operation will be terminated when monitoring results indicate 
the goals have been met, or that benzene vapors are entering the vadose zone from natural 
sources, or other authorization is given by the EPA. 

3.2 Ground Water Treatment Conceptual Remedy 

The selected remedy in the ROD calls for " . . . a ground water extraction and treatment 
system to treat extracted ground water to levels that meet the cleanup standard . . ." and, 
"Ground water monitoring to demonstrate that the extraction system is effectively capturing 
the contaminant plume and ultimately, to demonstrate achievement ofthe cleanup standards 
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throughout the aquifer . . ." The SOW describes how achievement of the standards shall 
be measured, for example, by average of water quality data from wells within the former 
plume, or other approach recommended by EPA guidance or policy. 

Benzene is continually being removed by natural degradation. Benzene is non-detectable 
in ground water a relatively short distance downgradient of the site. If the sources of 
benzene ("hot spots") were captured by ground water extraction, that benzene which would 
have moved beyond the capture zone would continue to degrade, and without a supply of 
additional benzene, would eventually disappear. 

An additional objective is to minimize dismption of the residential neighborhoods to the 
west of the site. To the extent possible, all extraction wells are to be installed on the east 
side of Pole Creek. 

Therefore, the approach to ground water remediation is to (1) extract from wells located 
such that the hot spots are within the capture zones, and (2) rely on natural forces to 
degrade benzene to its cleanup standard in areas beyond the capture zones. Quarterly 
monitoring will be used to evaluate effectiveness of the capture zones and reduction of 
benzene concentrations throughout the area. 

Ground water target areas are shown on Figure 3-3. Selection of the north and south target 
areas are based primarily on high benzene concentrations in the ground water, but are also 
influenced by areas of high benzene concentrations in the soil and soil gas. The central 
target area will be included only if elevated benzene concentrations are encountered in 
ground water after installation of well EW-7. 

Wells for ground water extraction were selected to address the identified target areas based 
on results of ground water pumping tests and ground water modeling. These are as follows: 

Northem Target Area: Wells MW-28S, EW-2 and EW-6 pumping at the rates indicated on 
Figure 3-3 will capture ground water with the highest concentrations of benzene. The first 
two wells are existing wells, EW-6 will be installed as part of Phase 2 constmction. 

Southem Target Area: Ground water in the southem target area will be captured by 
extraction from wells EW-1, EW-4 and EW-5. 

Central Target Area: Well EW-7 will be installed at the approximate location shown on 
Figure 3-3. Water from this well will be sampled and analyzed to determine whether the 
well will be used as an extraction well or a monitoring well. If concentrations indicate the 
existence of an upgradient benzene source, the well will be converted to an extraction well. 
Otherwise, it will be used as a monitoring well. 

tmm 



CONCEPTUAL SITE REMEDIES 

Pacific Coast Pipeline Superfund Site Page 3-6 
Final Phase 2 Remedial Action Work Plan May 2, 1995 

There currently are no plans for the treatment of perched water since most of the perched 
wells are normally either dry or contain little water. If ground water reappears in the 
perched ground water wells and remains in the wells for extended periods, extraction of 
perched water may be incorporated into the ground water treatment system. Perched 
ground water would then be treated above ground in the same manner as ground water 
from the deeper aquifer. 

The chosen remedial method for ground water is extraction using submersible pumps and 
activated carbon treatment. Except for treatment capacity, the design for the Phase 2 
remediation system is similar to that for Phase 1. The system consists of six (or seven, if 
EW-7 is used for extraction) ground water extraction wells using electric submersible pumps 
for extraction, and two activated carbon vessels installed in series for ground water 
treatment. 

The extraction wells will consist of two of the three original Phase 1 extraction wells (EW-1 
and MW-28S), three replacement extraction wells installed after Phase 1 remediation 
activities commenced (EW-2, EW-4 and EW-5), and one or two proposed ground water 
extraction wells (EW-6 and possibly EW-7). Locations for EW-6 and EW-7 are immediately 
east of Pole Creek, approximately 200 feet north-northwest of EW-2, and approximately 200 
feet north-northwest of MW-17S, respectively. The combined flow rates from the extraction 
wells is expected to be between 100 and 120 gpm; the treatment system design capacity will 
be approximately 140 gpm. 

The proposed location of well EW-7 is not presently covered by ground water monitoring 
wells. If initial water quality sampling from this well indicates that benzene concentrations 
are low, the well will be used as a monitoring well. If concentrations indicate a possible 
upgradient benzene source which is not within the capture zones of other extraction wells, 
EW-7 will be added to the ground water extraction system network. 

Experience shows that solids continue to precipitate from extracted ground water throughout 
the treatment system. The existing bag filter housing will be used with extended life filters 
to minimize solids entering the carbon vessels. These may be supplemented or replaced 
with additional bag filters if the filter bag replacement frequency becomes unacceptable at 
higher flow rates. In order to remove suspended solids that may accumulate on the top 
layers of the GAC vessels, the vessels will be backwashed periodically. This will be 
performed by reversing the flow of the lead GAC vessel and backwashing with clean water 
at 300 gpm for 30 minutes. The process will require a portable high flow transfer pump 
powered by an IC engine, two 10,000-galIon tanks (clean and dirty water), and 4-inch 
diameter flexible pipe with cam-lock fittings. 

Backwashing will be performed manually when backpressure reaches 40 psi through the lead 
vessel, (refer to Appendix C for backwashing procedures and schematic). Pressure readings 
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on the inlet of the lead vessel will be monitored at regular intervals via the remote 
monitoring system. Pressure readings between vessels, on the inlet of the lead vessel, and 
the outlet of the lag vessel will be monitored and recorded on a weekly basis as part of the 
system operation and maintenance. 

Initially, the backwash tanks will be temporarily located on the unpaved ground surface 
directly east or south of the GWTS equipment pad. If backwashing proves to be effective, 
the existing equipment pad will be expanded in the eastem direction to accommodate both 
tanks. At that time a backwash system with automatic control would be considered. It is 
important to understand that implementation of backwashing does not require major 
modifications to the existing system. The existing GAC vessel distribution manifold is 
designed for manual backwashing. The only new equipment required will be two 10,000 
gallon tanks, a trailer mounted diesel engine driven centrifugal transfer pump, flow meter, 
connection hoses and couplings. 

LNAPL has been observed in extraction wells EW-1 and EW-4 and may appear in the 
proposed extraction wells. In weUs where LNAPL is detected, LNAPL absorbers wiU be 
installed. In addition, pump shutoff sensors will be installed at sufficient distances above 
the pump to prevent the introduction of LNAPL into the pumps and the GWTS. As a 
secondary check for LNAPL, all pumping wells that may have LNAPL will be monitored 
weekly for the presence of LNAPL. In addition, the bag filters specified for the site are 
manufactured out of polypropylene which is an oleophillic material that acts as an LNAPL 
absorber that will minimize the passage of LNAPL. The bag filters will be checked every 
two weeks for the presence of LNAPL. If the bag filters become oily, this would indicate 
LNAPL entrainment. 

The 4,000 gallon holding tank and 1,000 gallon surge tank are presently bypassed since it 
was found that contact of the ground water with air in the tanks was aggravating solids 
precipitation. These tanks are currently used to contain impounded rain water, spills, and 
purge water from quarterly ground water sampUng prior to treatment through the carbon. 

In the event that LNAPL entrainment is apparent, extracted ground water from wells with 
significant LNAPL will be directed to the holding tank which will act as a oil/water 
separator. The water will then flow to the surge tank and be directed through the bag filters 
and treated through the carbon. LNAPL retained in the holding tank will be removed and 
properly disposed of. For operational flexibility, each individual influent well line will be 
manifolded to pump either directly to the holding tank and surge tank or the GAC vessels. 

The necessary modifications to the Phase 1 system will consist of installing additional piping 
to new and existing extraction wells, upgrading the piping in the equipment area for higher 
flow capacity, installing additional extraction wells, and upgrading the electrical controls for 
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additional pumps. Components of the Phase 1 system will be incorporated into the Phase 
2 system whenever possible, although modification may be required for some components. 

The piping will be modified to allow injection of scale inhibiting chemicals into the influent 
and to provide gas blanketing of the tanks with nitrogen or carbon dioxide to minimize 
oxygen contact with the water. Chemical injection and gas blanketing will then be 
implemented if necessary to Umit solids precipitation. 

The length of system operation will depend on how quickly cleanup goals are met or 
altemate closure is approved by the EPA. If operating data show inadequacies in the 
capture zone, system capacities, etc., the system may require modification. The decision tree 
(Figure 3-4) presents criteria for modifications and operating time. As stated in the ROD, 
"Because this remedy will not result in hazardous substances remaining on the site above 
health-based levels, the five-year review will not apply to this action. 
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4.0 CONSTRUCTION AND STARTUP ACTIVITIES 

4.1 Introduction 

This section provides the details for the Phase 2 remedial system constmction and startup 
activities. The Phase 2 remedial system consists of the following: 

Soil Vapor Extraction Svstem 

• A phased approach to soil vapor extraction implementation is planned. 

In the initial phase, a 150 scfm King Buck thermal oxidizer will be used. 

In the final phase, a 1,000 scfm thermal/catalytic oxidizer (or other 
appropriate unit) will replace the smaller unit. 

• There are four target vapor extraction wells: PEW-1, EW-4 (subject to benzene 
confinnation by GC/MS), PEW-3 and AEW-1. Wells PEW-1, PEW-3 and AEW-1 
are already connected to vapor extraction piping near the GWTS. Other weUs also 
connected include SBD-2, MW-28S, and EW-1. Although these weUs are not 
designated as target wells, one or more may be used if evaluations show the need. 
If elevated levels of benzene are found in the vadose zone when new well EW-7 is 
installed, it will be connected to the vapor extraction system. 

• Initially, extraction will be from well PEW-1. Well EW-4 wiU be added to the system 
when the larger vapor extraction unit is installed and water levels decline enough to 
allow for soil gas extraction. Wells PEW-3 and AEW-1 wiU be added to the 
extraction system later. As hydrocarbon and methane concentrations decline, 
additional extraction wells will be put into operation. On-going evaluation of the 
system will be conducted to ensure optimum performance of the system and the best 
extraction well field for the ultimate site remediation goal. 

Ground Water Extraction and Treatment Svstem 

• Extracted ground water will be treated with two 10,000-pound activated carbon 
canisters in series and treated water will be discharged under an NPDES permit to 
Pole Creek. 

• Six or seven ground water extraction wells (EW-1, EW-2, EW-4, EW-5, EW-6, 
MW-28S, and possibly EW-7) will be connected to the ground water treatment 
system with dedicated electric submersible pumps in each extraction well. 
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• LNAPL collection devices will be installed in ground water extraction wells EW-1 
and EW-4 and any other extraction wells that accumulate LNAPL. If LNAPL 
entrainment is apparent, wells with significant LNAPL wfll be directed to an oil/water 
separator tank (holding tank/surge tank). Each well will be manifolded to pump 
either to the GAC or he oil/water separator for operational flexibility. 

• LNAPL collection will be continued in ground water monitoring wells which have 
contained LNAPL (SBE-1, PEW-6, MW-9S, MW-17S, and MW-20S). 

4.1.1 Design Drawings 

Design drawings presented have been modified to reflect: 

• comments provided by the EPA 
• bypass of the surge tank at GWTS 
• use of the holding tank as an oil/water separator should LNAPL entrainment 

occur 
• change in location of SVE units near the GWTS 
• change in SVE equipment 

The drawings are as follows: 

M-1 Site Location Map and General Notes 
M-2 Ground Water Treatment System Piping & Instmmentation Diagram 
M-3 Ground Water Treatment System Equipment Layout 
M-4 Ground Water Treatment System Piping Layout 
M-5 Vapor Extraction System Piping & Instmmentation Diagram 
M-6 Vapor Extraction Piping Layout 
M-7 Vapor Extraction System and Piping Details 
M-8 Extraction Well Details 
E-l Single-Line Diagram, Load Schedule, and General Notes 
E-2 Schematic Wiring Diagram 

4.1.2 Codes and Standards 

All work specified in this project will conform to the following listed constmction, electrical, 
and instrumentation codes and standards, as applicable: 

• American Society for Testing and Materials (ASTM) 
• American National Standards Institute (ANSI) 
• American Society of Mechanical Engineers (ASME) 
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American Water Works Association (AWWA) 
Instmment Society of America (ISA) 
National Electric Code (NEC) 
National Electrical Manufacturers Association (NEMA) 
Occupational Health and Safety Administration (OSHA) 
Uniform Building Code (UBC) 
Uniform Fire Code (UFC) 

4.2 Soil Vapor Extraction System 

4.2.1 Permitting 

Permitting for the installation and operation of the Phase 2 vapor extraction system (SVE) 
will be initiated with the following agencies: 

Ventura County Air Pollution Control District (VCAPCD) 
• County of Ventura Building Department (Plan Check) 
• County of Ventura Planning Department 
• City of Fillmore Fire Department 

4.2.1.1 Ventura County Air Pollution Control District 

Permit applications to constmct and operate the vapor extraction system will be submitted 
to the VCAPCD. The VCAPCD is the local agency regulating SVE system constmction and 
operation. Following are some considerations for permitting SVE system equipment at the 
PCPL site: 

• SVE unit cannot be located within 1,000 feet of school property; 
• Permitting process may take 3 months; 
• Reactive organic compound (ROC) credits are required; 
• Prior to receiving VCAPCD permit, interim SVE system instaUation and 

operation can be performed under a CERCLA waiver. 

4.2.1.2 County of Ventura Building Department 

Design plans will be submitted to the County of Ventura Building Department for plan 
check by the county design engineer. The plans will be submitted as one entire package 
which will include both the GWTS and SVE system designs. The plans will be checked for 
code compliance at which time the building department will determine what specific permits 
are required. It is anticipated that electrical and plumbing permits wiU be required. The 
electrical permit will cover any electrical motors and power hookups, and electrical service 
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drops. The plumbing permit will cover the instaUation of supplemental fuel piping. 
Additional permits are not anticipated since the constmction is minor and trenching should 
be considered as incidental grading. Permits will be obtained at the completion of the plan 
check process. 

4.2.1.3 County of Ventura Planning Department 

As part of the County of Ventura Building Department Plan check, a copy of the plans will 
be routed to the Planning Department. The planning department wiU check the design for 
zoning code requirements, aesthetic requirements, noise requirements etc. Operation ofthe 
vapor extraction system does produce moderate sound levels, but the proposed location of 
the system should assure that noise levels at property boundaries are within acceptable 
Umits. The existing conditional use permit (CUP) for the site may have to be amended to 
reflect any modifications to the existing SVE system. 

4.2.1.4 City of Fillmore Fire Department 

Plans will be submitted to the City of Fillmore Fire Department concurrently with submittals 
to the County of Ventura Building Department. The fire department will check the system 
design and installation plan for fire code compliance. In addition, the Fire Department will 
verify that the selected vapor extraction system or systems have the necessary test laboratory 
approvals such as American Gas Association (AGA). 

4.2.2 Vapor Extraction System Procurement 

4.2.2.1 Initial Phase 

In the initial phase, a King Buck/Hasstech (KB/H) thermal oxidizer (150 cfm) wiU be 
installed. The KB/H system uses a 7 1/2 horsepower blower to extract soil gas from the well 
or weUs. The methane and other hydrocarbon vapors in the gas are destroyed by thermal 
oxidation. Propane will be used as the supplemental fuel when the heating value of the 
influent well vapors is not sufficient for combustion. The supplemental fuel may be switched 
to natural gas if a new proposed gas Une is instaUed during this initial phase. 

The KB/H unit will be trailer mounted and located at the north end of the GWTS pad. 
This location is more than 1,000 feet from San Cayetano School. It will be equipped with 
a 55-gaUon knockout pot or equivalent to collect water and other condensates from the 
influent gas stream. 
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4.2.2.2 Final Phase 

In the final phase, a 1,000 scfm thennal oxidizer with a sheU and tube heat exchanger and 
capable of accommodating a catalytic oxidizer module will replace the KB/H unit. 

4.2.3 Fuel Supply 

For the first month of Phase 1 vapor extraction at PEW-1 (with the VR Systems V4) no 
supplemental fuel was required and it is expected that this condition will remain for some 
time. Once the hydrocarbon concentrations decrease, supplemental fuel will be necessaiy. 
Supplemental fuel for the iiutial phase will consist of propane stored in above ground tanks. 

The 1,000 scfm unit needs a constant supply of supplemental fuel to maintain stable 
oxidizing conditions no matter what the inlet hydrocarbon concentrations. If large amounts 
of supplemental fuel are required as soil vapor extraction continues, a natural gas Une may 
be installed to supply fuel for vapor extraction. The EPA will be notified of any 
supplemental fuel changes in a technical memorandum or status report. 

4.2.4 Electrical Supply 

The initial thermal oxidation system will require electrical power for the controls and blower 
motor. Power requirements of the SVE system are 240 volt, single phase service which v̂dU 
be suppUed from the GWTS motor control center. A transformer is being installed to 
provide 240 volt power. The final system requires 460 volt, three phase service. 

4.2.5 System Piping and Well Head Constmction 

Four-inch Schedule 40 PVC piping wiU be installed connecting the vapor extraction weUs 
to the treatment systems as indicated in Design Drawings M-6 and M-7, Vapor Extraction 
Piping Layout and Vapor Extraction System and Piping Details. For ease of operation and 
adjustment, three separate lines will be piped to the area where the vapor extraction unit 
will be located. Following is a summary of wells to be connected to each line: 

Linel 
PEW-1 
AEW-1 

MW-28S 

Line 2 
EW-4 
EW-1 

SBD-2 

Line 3 
PEW-3 

EW-7 (if 

needed) 
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Wells PEW-1, PEW-3, AEW-1, MW-28S, SBD-2, and EW-1 are currentfy piped to the 
GWTS pad. Existing piping will be modified as necessary. Additional piping will be 
installed where appropriate to complete the design. All above ground PVC piping 
(including existing piping) will be painted to provide UV protection. 

Piping will be installed in a manner to eliminate accumulation of condensed liquid by 
keeping pipes even and sloped toward the wells. The section of piping passing under the 
unpaved road near EW-7 (Drawing M-6) will be equipped with a separate condensate 
collection trap for each Une. The trap will be constmcted of 12-inch diameter PVC pipe. 
Each trap will be double contained using a 16-inch diameter cormgated metal pipe filled 
with a minimum of 3 inches of concrete at the bottom (Drawing M-7). Existing above 
ground pipe will be supported wherever there are sections that may sag. 

Each vapor extraction well will be connected to the system piping using either 2- or 4-inch 
Schedule 40 PVC fittings as shown on the wellhead detail drawing (Design Drawings M-6 
through M-8). Extraction wells with casing diameters of 4 inches or larger will be connected 
with 4-inch fittings and extraction wells with less than 4-inch diameter casing will be 
connected with 2-inch fittings. 

Schedule 40 PVC ball valves will be installed near each extraction wellhead. A wellhead 
vapor sampling port will be installed between each extraction well and the ball valve. 

4.2.6 Startup Monitoring 

System startup will be performed in conjunction with the specifications provided by the 
system manufacturer. During the startup period, individual system components will be 
inspected and checked according to the system manufacturer specifications. Vapor samples 
will be collected from the influent and effluent of each system and wdll be analyzed to 
evaluate its performance. System adjustments will be made as necessaiy based on the 
evaluations. After initial startup, systems will be operated continuously foUowing the criteria 
outlined in Section 5. 

43 Ground Water Extraction and Treatment System 

4.3.1 Permitting 

Permitting for the installation and operation of the Phase 2 GWTS will be initiated with the 
following agencies: 

• Regional Water Quality Control Board 
• County of Ventura Building Department 



CONSTRUCTION AND STARTUP ACTIVITIES 

Pacific Coast PipeUne Superfund Site Page 4-7 
Final Phase 2 Remedial Action Work Plan May 2, 1995 

• County of Ventura Planning Department 
• County of Ventura Public Works Agency 

4.3.1.1 Regional Water Quality Control Board 

A new NPDES permit application will be submitted to provide for higher flow rates and 
increased discharge limits for naturally-occurring compounds. The request for higher 
discharge volumes is in anticipation of incorporation of additional extraction wells. The 
request for increased effluent concentrations is in response to high levels of naturally-
occurring compounds in ground water that are inherent to the area and not related to on-
site activities. Studies will be conducted on the naturally-occurring compounds and results 
and conclusions will be submitted in support of the application. In addition, a request will 
be included to inject a scale inhibitor to help reduce solids precipitation, if this proves 
necessary. 

4.3.1.2 County of Ventura Building Department 

Design plans will be submitted to the County of Ventura Building Department for plan 
check by the design engineer. The plans wiU be submitted as one entire package which will 
include both GWTS and SVE system design. The plans will be checked for code compliance 
at which time the building department will determine what specific permits are required. 
It is anticipated that an electrical permit will be required for the GWTS. The electrical 
permit will cover additional pump motors, and modifications to the control system. Other 
permits are not anticipated since the constmction is minor and trenching should be 
considered as incidental grading. Permits will be obtained at the completion of the plan 
check process. 

4.3.1.3 County of Ventura Planning Department 

As part of the County of Ventura Building Department Plan check, a copy of the plans will 
be routed to the Planning Department. The planning department will check the design for 
zoning code requirements, aesthetic requirements, etc. The existing conditional use permit 
(CUP) may need to be amended to reflect any modifications to the system. 

4.3.1.4 County of Ventura Public Works Agency 

Permits will be obtained from the County of Ventura, Public Works Agency for the 
installation of ground water extraction weUs. Inspection by a registered inspector will be 
required during the instaUation of the extraction wells. Following the installation of the 
wells, a completed well log, well location map, and registered inspection sealing report will 
be submitted to the county as required by the permit. 
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4.3.2 New Extraction WeU InstaUation 

Two new extraction wells, EW-6 and EW-7, will be installed and incorporated into the 
ground water extraction and monitoring system. Figure 3-3 shows the proposed locations 
of the new wells. EW-7 will be used as an extraction well if ground water sampling and 
subsequent chemical analysis indicates elevated benzene concentrations. Otherwise, EW-7 
will be used as a monitoring well. 

Well locations will be marked and cleared by Underground Service Alert and Texaco 
Transportation & Trading Inc. for underground piping, etc. As an additional safety 
precaution, the first five feet will be hand-augered. Borings will be installed using a nominal 
10-inch diameter continuous flight auger. AU equipment will be steam cleaned and 
decontaminated at the site prior to any drilling activities. 

Geologic logging of the borehole will consist of logging cuttings to the ground water table. 
Once the water table is encountered, continuous core samples will be collected to the total 
well depth. Cores will be photographed and logged by the on-site geologist. Soil samples 
will be collected at five foot intervals for possible chemical analyses. The field geologist will 
select samples for laboratoiy submittal based on photoionization detector (PID) readings 
of head space vapors, lithology, staining and odor changes. Selected soil samples will be 
properly preserved and submitted under chain of custody for analysis of TPHG and BTEX 
concentrations (EPA 8015m/8020 and confirmed by EPA 8240). At a minimum, two soil 
samples from the proposed completion zones will be submitted for analyses. 

The proposed well constmction details are based on previous knowledge of the on-site 
conditions which will be verified during borehole installation. The wells will be constmcted 
of 6-inch diameter Schedule 40 PVC casing and 0.012-inch slotted manufactured PVC 
screen. Screen and blank casing will be hung in the boring to minimize deflection. 

The proposed screen intervals in EW-6 will extend from approximately 97 feet to 133 feet 
below ground surface. The proposed screen interval in EW-7 will extend from 80 feet to 
100 feet below ground surface. Actual completion zones will be determined in the field 
during drilling based on the subsurface conditions encountered. The annular space 
surrounding the screened intervals will be backfilled using a tremmie pipe with a 20-40 silica 
sand filter to a minimum of one foot above the screen. On-site sieve analysis of soil samples 
from the proposed completion zones will be conducted to verify screen and sand pack 
selection. The sand pack will be sealed to the surface with hydrated bentonite chips (to 3 
feet above sand pack) and Volciay grout. 

Upon completion, the wells will be developed by surging with a surge block. In addition, at 
least three to five well volumes of water will be removed with a bailer. Development will 
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continue until the pH, conductivity, and turbidity equilibrate. Equilibration will be assumed 
when field measurements of the parameters do not vary more than 10% on subsequent 
readings. Proposed constmction details are shown in Design Drawing M-8, Extraction Well 
Details. 

Ground water modeling, and previous aquifer testing indicates that the expected maximum 
flow rates from the wells are 10 gpm for EW-6 and 11 gpm for EW-7. Based on this 
information, a Gmndfos 0.5 horsepower pump will be installed in EW-6. Pump installation 
in EW-7 will be done only if an upgradient benzene source is confirmed. Pump installation 
may differ based on water production characterization observed during well development. 
After pump and ancillary piping installation is complete, a 48-hour aquifer test will be 
conducted on each well to confirm anticipated pumping rates and provide aquifer property 
information for each location. 

4.3.3 Equipment Procurement and Installation 

Equipment specifications for the Phase 2 ground water treatment system are listed below. 
Components of the Phase 1 system will be incorporated into the Phase 2 system whenever 
possible and modified where necessary. 

4.3.3.1 Major Equipment Components 

Electric Submersible Pumps (4 existing 2 or 3 new): The pumps shall be electric submersible 
pumps. All pumps shall have 3-phase 460-volt motors manufactured by Franklin (or 
equivalent). Electrical wire shall be 4 wire, all weather cable, and resistant to hydrocarbons. 
Down hole piping shall be MNPT threaded Schedule 80 PVC. Pumps will be supported by 
down hole steel cable. 

LNAPL Skimmer: Passive LNAPL skimmers wiU be installed in extraction wells EW-1 and 
EW-4, and any other extraction wells where LNAPL is encountered. The skimmer will 
consist of an oleophilic absorption material in a 2-inch diameter housing of 304 stainless 
steel screens. Stainless steel sanitaty well seals will be designed and fabricated for EW-1 
and EW-4 that will allow for installation and removal of skimmers through the well seals. 
Each skimmer will be supported by a steel cable and shall be SoakEase™ brand or 
equivalent. 

Separator/Holding Tank (existing): The existing 4,000-gallon polyethylene holding tank will 
be piped to serve as either an oil/water gravity separation tank (in-line) or multipurpose 
holding tank (off-line) for storing well purge water, weU development water, and sump 
water. Piping will be sufficient in size to allow for full flow through the tank when valved 
for separation. Piping from the wells will be valved such that water from individual wells 
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can be diverted to the separator tank, if needed. Water will flow from the separator tank 
to the surge tank by gravity. The outlet pipe of the tank will be installed intemaUy, 
terminating approximately 1 foot from the bottom to ensure that floating product does not 
enter the surge tank. 

This tank will be bypassed under normal operating conditions. Use of the tank as an 
oil/water separator would be strictly a backup measure. LNAPL skimmers in the extraction 
wells will remove free oil to a sheen. So there would have to be a simultaneous failure of 
the low-level shutoff on the well pump and failure of the skimmer, before a significant 
amount of free oil could be pumped out of the weU. However, there is potential for a smaU 
amount of LNAPL to be entrained in the water from such wells as EW-4 inch which free 
LNAPL was observed below the water table during drilling. 

Transfer Pump — Holding Tank (P-l): The holding tank transfer pump will be a 1/3 
horsepower centrifugal pump capable of 45 gpm at 15 feet of head. The pump will be 
operated manually. 

Suree Tank (existing): The surge tank is a 1,000-gallon rectangular tank (dimensions: 106"1 
X 56"w X 50"h) and is constmcted of polypropylene. The tank is equipped vdth 4-inch and 
2-inch female fittings to be used for inlet/outlet level sensor connections. There is a 2' x 2' 
wide manway. The surge tank is equipped with slotted PVC inlet piping to reduce 
turbulence. This tank will be bypassed under normal operating conditions. 

Transfer Pump — Surge Tank (P-2): The transfer pump is a Pacer model 2CL centrifugal 
pump capable of 150 gpm at 17 feet of head. The pump is operated automatically with level 
controls in the surge tank. 

Bag Filtration System (existing): The existing bag filter housing will be used with extended 
life bags. A larger filter housing may be installed at later date, if necessary. An area will be 
left open on the equipment pad for a large capacity bag filter housing. The optional filter 
housing shall be constmcted of carbon steel and rated to 150 psi. The filter housing will 
hold between three (3) and twenty-four (24) 4 ft^ polypropylene filter bags with a minimum 
flow capacity of 200 gpm. 

GAC Vessels (existins): The existing GAC vessels will be used in the Phase 2 GWTS. The 
vessels are Westates model HP-10, rated for a maximum flow rate of 250 gpm and pressure 
of 75 psi. The existing manifold is designed for alternating lead/lag vessels and reverse flow 
capabilities for backwashing. When the pressure drop across the lead vessel reaches 40 psi, 
the beds will be backwashed for 30 minutes at 300 gpm. A wheel mounted high-flow 
internal combustion powered transfer pump will be used for backwashing. Two 
10,000-gallon tanks will be used for clean supply water and discharge water. 
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4.3.3.2 Minor Equipment Specifications 

Butterfly Valves: Butterfly valves will be used as flow control valves on individual recovery 
lines from the extraction weUs in the equipment pad, and as flow control on the transfer 
pump between the surge tank and GAC vessels. Seat rings and valve seals shall be 
constmcted of viton or Teflon. 

Ball Valves: All ball valves in equipment areas shall be Schedule 80 tme union type. Ball 
valves for vapor retum control inside well boxes shall be molded-in-place slip to slip type. 
All valves shall have O-rings constmcted of viton or Teflon. 

Check Valves: Check valves shall be spring or swing type with PVC bodies and Buna-N 
seals. 

Pipine and Fittings: Schedule 40 PVC pipe will be used for subsurface fluid and vapor 
recovery piping. Schedule 40 PVC piping wiU conform to ASTM-D-1785, and commercial 
standard CS-207-60. Pipe shall bear labeling from the manufacturer stating conformance 
to the standards listed above. Pipe shall be sUp connected and glued using PVC cement 
conforming to ASTM D2564. 

Schedule 80 PVC piping will be used for all fluid piping in equipment areas and as dovra 
hole recovery pipe for submersible pumps. Schedule 80 PVC pipe will conform to 
ASTM-D-1785 and CS-207-60. Pipe must be labeled accordingly and also bear labeling of 
pressure rating. Pipe shall be slip connected and glued using PVC cement conforming to 
ASTM D2564, except for down hole pipe which will be MNPT threaded. PVC pipe fittings 
shall meet or exceed the requirements of ASTM-2466-73 for socket type PVC pipe fittings. 

Pipe Support: All piping supports shall be constmcted from 1-5/8-inch wide Unistmt or 
equivalent steel channel. The Unistmt is to be secured to appropriate bases and fastened 
to the concrete using 3/8-inch red-head anchors or equal. 

Unions: Schedule 80 PVC unions will be installed at the inlet and outlets of all components 
that may need to be serviced, removed or require maintenance including flow sensor 
assemblies, pressure sensor assembhes, particulate filter housings (if used) and transfer 
pumps. Schedule 80 PVC unions shall meet or exceed the requirements of ASTM D-2467. 

Sample Ports: Sample ports will be installed at locations shown on the design plans. 
Samples shall have 1/4-inch MNPT x barbed end with Teflon or Viton seals and seats, and 
shall be constmcted of PVC. 
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Well Seals: WeU seals on extraction wells shaU be a sanitary type constmcted of 304 stainless 
steel with Buna-N gaskets secured with steel tightening bolts. Holes will be driUed on top 
for power supply wiring, control wiring, SoakEase™ access and fluid return piping with 
INPT (2-inch hole for SoakEase™ access, two 3/4-inch for electrical, 1-1/2-inch for fluid 
retum). 

4.3.3.3 Instmmentation and Controls Specifications 

Flow Sensors and Meters: Individual extraction wells, total inlet flow from the extraction 
wells, and a total outlet flow from the GAC vessels wUl be monitored using paddle wheel 
type How sensors with analog display flow meters and digital totalizers. The flow meter 
converts a pulse signal to a 4-20 ma signal. Signet or equivalent flow instmmentation will 
be used. If paddle wheels become clogged with suspended solids after operation of the 
system begins, magnetic inductive flow meters will be considered. Magnetic inductive flow 
meters have no ports or paddlewheels to clog, but procurement costs are substantially 
higher. The paddle wheel flow sensors will be installed with unions on both ends of the 
sensor assemblies to aUow for easy removal for cleaning and maintenance. 

Pressure Indicators: Pressure indicators will be instaUed at locations specified on the design 
drawings. Pressure gauges shall be Omega type S or equivalent. 

Pressure Transmitters: The existing pressure transmitters on the individual extiaction well 
lines will be removed and replaced with pressure indicators. Only the pressure transmitter 
on the inlet and outlet of the bag filter housing will remain. The pressure transmitter is 
manufactured by Signet, or equivalent. 

Down Hole Level Sensors: High-low level sensors shall be Series 3Y (or equivalent) 
corrosion - resistant electrodes manufactured by Warrick. There shall be three sensors per 
well: high, low, and ground or reference. Sensors shall be used for pump activation with 
intrinsically safe level controls located in the main control panel. Suspension wire shall be 
PVC coated with an additional PVC heat shrink jacket used as protection from 
hydrocarbons. 

Down Hole Pressure Transducers: Pressure transducers will be instaUed in all extraction wells 
and monitoring wells MW-39S and MW-14S for continuous monitoring of ground water 
levels. Pressure transducers shall be Model PX 161D manufactured by In-Situ™, or 
equivalent. The extraction well transducers will be linked to Hermit model 1000 or 
equivalent data loggers manufactured by In-Situ™. At the extraction and monitoring wells 
MW-39S and MW-MS, the Hermit 1000 data loggers will be located inside the well boxes 
and data will be manuaUy down loaded, periodicaUy. The data loggers installed in MW-14S 
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and MW-39S will be In-Situ™ weU sentinels which hang in the wells for protection and 
security. Data will be downloaded periodically. Down hole transducer wire shall be Teflon 
or PVC coated with a secondaty PVC heat shrink jacket as protection from hydrocarbons. 

Flow Protection for Extraction Pumps: In the Phase 1 remediation system. Omega PSW 
series pressure switches were used to send a signal to the motor control center in the event 
of a high or low pressure condition to shut the pump off. Examples would be a break in 
the recovery piping (low) or blockage in recovery piping (high). Since operating line 
pressures are almost as low as static pressures, the pressure switches cannot be set to detect 
any difference. The signal from the individual well flow meters will be used to detect low 
flow in the recoveiy lines. The PLC will have programmed setpoints so if the pump is not 
operating at or above minimum flow the pump motors will shut off. 

Telemetry Svstem: The telemetry system consists of two Microtel or equivalent telemetty 
units for data recovery and an IBM equivalent PC for data storage and transmission to a 
host site via modem. Each unit wiU be equipped with eight analog inputs for a total of 
sixteen. Data can be monitored continuousfy or down loaded via the modem. System 
monitoring will include instantaneous flow for each well, and/or the GAC vessels, inlet 
pressure and total inlet and outlet instantaneous flow. 

Float Switches: Float switches instaUed in the surge tank serve as on-off control for the 2 
horsepower transfer pump (P-2) and overfill protection to shut the system off. There are 
three level sensors (L-H-HH) installed in the surge tank. The separator/holding tank has 
one flow switch used as overfill protection. The containment pad has a stainless steel ball 
type float switch to shut the system off, if the containment pad fills with water (a secondaty 
shut off switch was recently instaUed for back-up purposes). This would most likely occur 
in the event of a sump pump failure. All float switches installed in tanks are the hanging 
mercury tilt type manufactured by Warrick or equivalent. 

Motor Control Center (MCC): The motor control center contains main disconnects, motor 
starters, 240-volt breaker panel, level control relays, 480/240-volt transformer, and a 
Programmable Logic ControUer (PLC). The MCC is a series 2100 manufactured by 
Westinghouse. Modifications to the MCC shall consist of additional motor starters and 
disconnect switches to be used for the additional submersible pumps. The addition of a 
PLC with digital and analog inputs manufactured by Square D or equivalent will be used 
to serve as a safety shutoff controller. The PLC wiU be programmed to shut extraction 
pumps off in the event of a low flow situation and to shut off the system if any of the high 
level float switches in the tanks or containment area are activated. Warning lights will be 
instaUed in the MCC to identify the appropriate alarm. In the event of a low flow situation, 
a manual reset will need to be activated to restart the corresponding submersible pump; or 
to restart the GWTS in the event of an overfill situation. 

EC^OL/̂ IMP 
^SS@©DMI 



CONSTRUCTION AND STARTUP ACnvniES 

Pacific Coast Pipeline Superfund Site Page 4-14 
Final Phase 2 Remedial Action Work Plan May 2, 1995 

4.3.3.4 Electrical Specifications 

Hazardous Location Classification: From the ground to 18 inches above grade in the 
equipment enclosures, inside the extraction well boxes, and 18 inches in all directions of any 
tank where free phase hydrocarbon may be present shall be classified as a Qass I, Division 
II, Group D Area as specified in NEC. All electrical conduit, fittings, junction boxes, seal 
offs, and any other materials necessaiy for the installation of the remediation system in the 
listed potentially hazardous areas shall meet the appropriate classification requirements. 

Electrical Conduit: Subsurface conduit shaU be Type 40 PVC conduit with rigid coated 
sweeps at transitions to grade. Connections to transfer pump motors, float switches, etc., 
may use flexible liquid-tight conduit for short transitions. All above grade conduit shall be 
rigid steel conduit, except for phone Une conduit which shall be intermediate metal conduit 
(IMT). Conduits shall be supported in accordance with Article 346-12 of NEC. 

Electrical Conductors: All conductors or wire shall be stranded copper wire with PVC 
insulation and nylon jackets. 

Seal-Offs: Sealing unilets (Seal-Offe) shall be installed on conduit when leaving or entering 
a hazardous area. 

Fittings and Junction Boxes: Fittings and junction boxes shall be constmcted of cast 
malleable iron or cast gray iron alloy and shall be approved for the location in which they 
are installed. 

4.3.4 System Piping and Well Head Constmction 

System piping and well head constmction will commence following completion of the new 
extraction well installation. All new fluid return piping will be constmcted with Schedule 
40 PVC. All subsurface pipe and conduit will be installed according to local regulatoty 
agency permitting requirements and with a minimum burial of 24 inches. Trenches shaU be 
backfilled with native soil at maximum Ufts of 8-inches. All above ground PVC piping will 
be painted to provide UV protection. 

Upon completion of the fluid retum piping installation, pressure tests will be performed at 
three times the working pressure for a minimum of one hour. This test is performed to 
ensure the integrity of the piping. 

Traffic rated 36-inch square, rain tight steel well boxes will be installed for proposed wells 
EW-6 and EW-7. Equipment to be instaUed within the well box includes submersible 
electric pumps, LNAPL skimmer (optional), down hole fluid recovery piping and fittings 
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(Schedule 80 PVC), pipe support, well seals, and down hole level sensors and pressure 
transducers. Details of the equipment to be installed within the well boxes are described 
in the final design report. 

4.3.5 Submersible Pumps 

The installation of submersible well pumps shall be performed in accordance with the 
specifications presented in Table 10-1 of the Final Phase 2 Design Report. Presently there 
are three pumps operating on-site in extraction wells EW-4, EW-5 and MW-28S. The 
Gmndfos 60S pump in MW-28S shall remain there for Phase 2 operation, however the 
10S05-9 pumps in weU EW-4, and EW-5 wiU be relocated to EW-1 and possibly EW-7. 
Since EW-7 has yet to be installed, an alternative pump may be used after the exact ground 
water yield is determined. 

There is a Gmndfos 10S05-9 pump installed in EW-2 that is not connected to the system 
and will remain in EW-2. As part of Phase 2 constmction, new fluid retum piping, electrical 
conduit, and electrical wire (power and sensor) shall be installed from wells EW-1, EW-2, 
EW-6 (proposed), and EW-7 (proposed) to the GWTS enclosure as shown in design drawing 
M-4. 

Existing piping from EW-4, EW-5 and MW-28S will remain and be utilized. New pumps 
will be installed in EW-4, EW-5, EW-6 and possibly EW-7. Since EW-6 and EW-7 are yet 
to be installed, alternative pumps may used instead of the pumps listed in Table 10-1 after 
the exact ground water yield is determined. 

4.3.6 Startup Monitoring 

Prior to system startup, base line data on all ground water extraction wells will be obtained 
(including water levels, TPHG and BTEX concentrations). TPHG and BTEX analysis may 
be taken from a quarterly ground water monitoring event, if it coincides with system startup. 
Pressure transducers will be used in the extraction wells and Hermit pressure transducers 
and dataloggers, or equivalent, in selected remote monitoring wells. Constant rate aquifer 
testing will be performed on the two newly installed extraction wells at system startup. 
Following development, ground water from the new extraction wells will also be analyzed 
for general mineral analysis, total dissolved solids (TDS) and total suspended solids (TSS) 
to compare water quality and solids content to those of existing extraction wells. 

Additionally, foUowing system startup, system components will be tested and adjusted as 
necessary, including flow meters, pressure gages, telemetty system, and automatic control 
systems. After initial startup, the system will be operated continuously according to the 
criteria outlined in Section 5. 
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4.4 Design Modifications and As-Built Drawings 

At the completion of the job, the plans will be amended to show any deviations or 
modifications from the original scope of work. Any changes or modifications will be 
approved by Texaco prior to the work being done. These changes will result either as 
modifications made in the field to complete the installation as intended or changes specified 
by the design engineer prior to constmction. Continued Phase 1 operation may provide data 
that result in additional modifications to the design presented in the Final Phase 2 Design 
Report. A final set of as-built drawings will be prepared by the design engineer and 
submitted to the EPA with the constmction completion report. 

4.5 Construction Inspection and Testing 

In order to assure that the GWTS and the SVE are constmcted in accordance with the 
required constmction standards and specifications, periodic inspections and testing vdll be 
performed during constmction activities. Inspections and testing will be performed by the 
constmction or the supervision engineers according to the constmction quaUty 
assurance/quality control plans. 

It will be the responsibility of the supervision engineer to inspect and approve each phase 
of constmction before the next phase commences. The supervision engineer will inspect 
work to see that it is being performed in strict accordance to the approved constmction 
plans and all applicable building codes. It is the responsibility of the constmction contractor 
to obtain all necessaty constmction permits and perform the work in accordance with all 
applicable codes and regulations. All inspections will be documented in writing, 
photographs will be taken of work in progress such as open trenches to verify depths of 
subsurface piping. 

Testing of the SVE system will include: 

• Pressure testing all vapor recovety piping (subsurface and enclosure) at 10 psig 
pressure for a minimum of one hour. 

• Pressure test supplemental fuel piping at 50 psig for a minimum of one hour. 

• System checks on SVE as specified in manufacturer's instmctions. A technical 
representative of the SVE manufacturer will be onsite to assist in system 
performance tests. 

• Verification that quaUty, workmanship, materials, and equipment meet the design 
specifications. 
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Testing of the GWTS will include: 

• Pressure testing of all fluid recovety piping (subsurface and enclosure) at 50 psig for 
a minimum of one hour prior to the backfilling of the trenching. 

• Test all control system components including high level sensors, transfer pump, low 
flow sensors, flow sensors and controls. A complete diagnostic on the GWTS control 
system will be performed which includes existing Phase 1 and Phase 2 components. 
This work will be performed by a licensed electrical contractor and witnessed by the 
supervision engineer. 

• Prior to startup of the GWTS, the PLC and telemetty system will be programmed 
and tested. 

• Remote data loggers with level transducers in the extraction wells and monitoring 
wells will be programmed and tested. 

• Transfer pump wiU be checked for proper rotation. 

• Test pressure relief valve at discharge of transfer pump for proper opening pressure. 

• Verify that quality, workmanship, materials, and equipment meet the design 
specifications. 
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5.0 REMEDLU. SYSTEM OPERATION ACTIVITIES 

Following installation and startup of the vapor extraction and ground water treatment 
systems, these will be operated continuously until the cleanup goals are achieved or 
alternative closure is approved by the EPA. On-going evaluations of the remediation 
systems will be performed to ensure optimum performance of the systems and to review 
cleanup progress. Modifications to the system will be made, if needed, following approval 
by EPA. 

5.1 Soil Vapor Extraction System Operation 

5.1.1 System Monitoring 

The vapor extraction system will be monitored twice weekly during the first month of system 
operation following the completion of system startup. After that, system monitoring will be 
conducted approximately weekly. Operational monitoring will be done as appropriate for 
each system. Extracted soil gas flow rates, vacuum pressures at extraction well heads and 
at the extraction system, and other system performance data wiU be collected during each 
site visit (refer to Appendix D for Thermal/Catalytic Oxidizer Vapor Extraction System Data 
Sheet). Vapor from each operating well will be field tested for hydrocarbon concentrations 
and methane using a flame ionization detector (FID) with and without a carbon filter during 
routine monitoring. 

5.1.2 Vapor Sampling 

Vapor samples will be coUected and analyzed for TPHG and BTEX from each operating 
extraction well approximately on a weekly basis for the first three months and monthly 
thereafter. The vapor samples will be analyzed for TPHG by EPA 8015 and BTEX by EPA 
8020 with mass spectrometer confirmation of the BTEX compounds. Carbon distribution 
and fixed gases will be analyzed in each new extraction well as it is added to the system and 
then periodically thereafter based on the need for evaluation. 

We anticipate that after three months of operation, vapor concentrations in the extraction 
wells will be greatly reduced and a less frequent sampling schedule will be sufficient. WTien 
new extraction wells are brought on line, approximately weekly sampling will be conducted 
for the new extraction well for a period of three months. 

Collected data and laboratoty analytical results will be used to evaluate remediation progress 
and system performance. Modifications will be made as needed. 
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5.1.3 Maintenance 

WTien propane is used, the fuel pressure gauge attached to the propane tank will be checked 
at each routine site visit to ensure sufficient fuel is available to power the units. If natural 
gas is used, there would be no requirements to check fuel pressure gauges since, gas would 
be provided by Southem California Gas Company through a metered system. The liquid 
levels in the knockout pots will also be checked. Any non-aqueous phase liquid present in 
the knockout pot wiU be decanted and transferred to the production dmm and temporarily 
stored on the decon pad. Any LNAPL collected will be manifested and appropriately 
disposed of. The remaining water will be transferred and treated through the ground water 
treatment system. 

System maintenance will be conducted as specified by the manufacturer. The maintenance 
for the thermal oxidizer and thermal/catalytic oxidizer consists of recording data and 
performing necessaty maintenance tasks. The following maintenance items shall be 
performed or checked: condition of well gas air filter, check dilution air filter, check blower 
belts, replace data logger paper, check data logger pens. Linkages on the dilution air valves 
and bearings on extraction blower shall be cleaned and lubricated on a monthly basis. The 
following safety shutdowns shall be checked on a monthly basis: UV-flame sensor, high and 
low temperature shutdowns, high level liquid sensor on knockout dmm, and low flow sensor. 
On a bimonthly basis the oil in the extraction blower will be drained and replaced as 
necessaty, and the UV-flame sensor lenses will be cleaned if needed. 

5.1.4 Soil Vapor Extraction System Evaluation and Changes to Well Field Configurations 

To optimize vapor extraction system activities, target areas have been designated. The 
primaty vapor extraction wells are located in these target zones. A decision tree outlining 
the strategy for system operation is included in Figure 3-2. Influent well vapors will be 
analyzed for benzene approximately monthly. Wells will be removed from or added to the 
system depending on concentration trends of benzene. 

Due to low oxygen levels and high hydrocarbon concentrations previously observed at the 
site, a high percentage of dilution air will be required to maintain an adequate oxygen level 
in the influent vapor stream and to not exceed the treatment capacity of the systems. The 
addition of this dilution air will limit the soil gas flow rate from the extraction wells. 
Prolonged operation of the system should result in increased oxygen levels and decreased 
hydrocarbon concentrations in the soil gas. Therefore, over time the flow rate from the 
extraction wells may be increased. Well field configurations (additions and reductions of 
extraction wells) will be modified following an evaluation according to the decision tree. 
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5.2 Ground Water Treatment System Operation 

5.2.1 System Monitoring 

The ground water treatment system will be monitored as foUows: 

Monitoring with Telemetry Svstem 

• Individual well flow rates from each extraction well (telemetty). 
• Combined well flow rate (system inlet and outlet) and cumulative 

volume (telemetty). 
• Inlet pressure to GAC vessels and bag filter (telemetty). 

Weekly Monitoring 

• Individual well flow rates and cumulative volumes from panel. 
• Combined well flow rate (system inlet and outlet) and cumulative 

volume. 
• Individual well pressures at weU head and equipment pad. 
• Inlet, intermediate, and outlet pressure of GAC vessels. 
• Inlet and outlet pressure of bag filter system. 
• LNAPL monitoring and removal as necessaiy in extraction weUs. 

Bi-Weekly Monitorins (evety other week) 

• Sample influent water to carbon and intermediate water between the 
two vessels and analyze for TPHG/BTEX by EPA 8015m/8020. 

• Sample effluent water and analyze only if TPHG or BTEX is detected 
in the intermediate water sample. 

• Inspect bag filters for presence of LNAPL. 

Monthly Monitoring 

• LNAPL monitoring and removal in monitoring wells that contain 
LNAPL. 

NPDES Monitorins and Sampling 

• Monitor, sample, analyze and report according to NPDES 
requirements. Current permit includes monthly, quarterly and annual 
sampling with quarterly and annual reporting. 
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5.2.2 Ground Water Monitoring and Sampling 

Ground water monitoring and sampling will include: 

Monitoring with Telemetry Svstem 

• Water levels in extraction weUs and selected monitoring wells 
(individual data loggers). 

Monthly Sampling 

Extraction wells for TPHG/BTEX by EPA 8015m/8020. 

Ouarterly Monitorins and Sampling 

• Water levels in all accessible PCPL and Ultramar Service Station wells 
(approximately seventy-eight wells). 

• Sampling of approximately thirty-five wells for TPHG/BTEX by EPA 
8015m/8020 (according to quarterly ground water program). 

Annual Sampling 

• SampUng of approximately ten wells for TPHG/BTEX by EPA 
8015m/8020 (according to quarterly ground water program). 

• Sampling of approximately five wells for volatile organics by EPA 8240 
(reduced list). 

The monitoring and confirmation sampling plan is to be completed at a later date (refer to 
schedule in Section 8). 

5.2.3 Maintenance 

The following maintenance items will be performed as needed: 

• Periodically change bag filters 
• Periodically backwash GAC vessels (Appendix C) 
• Qean inline paddlewheel flow sensors 
• PeriodicaUy calibrate flow meters 

EO^OL^IMIP 
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5.2.4 GWTS Evaluation and Changes to WeU Field Configuration 

The length of system operation will depend on how quickly cleanup goals are met. System 
and ground water monitoring data will be used to determine system effectiveness. If 
operating data show inadequacies in the capture zone, downgradient degradation of 
benzene, system capacities, etc., the system may require modification. The decision tree 
(Figure 3-4) presents criteria for modifications. 

5J3 Documentation and Reporting 

Operations logs documenting site field activities and data collection will be maintained for 
the duration of the site remediation. These records include the following forms: 

• Daily Field Activity Report Form: Summarizes daily site field activities and includes 
information pertaining to the location and description of activities and the equipment 
used on the project; 

• Thermal/Catalytic Oxidizer Vapor Extraction System Data Sheet: Records data which 
pertain to the operation and maintenance of the thermal/catalytic oxidizer vapor 
extraction unit such as temperature, pressure, and flow rate measurements. 
Maintenance records include oil, coolant and knockout pot reservoirs; 

• Ground Water Treatment System (GWTS) Field Data Sheet: Records operational data 
pertaining to the GWTS on an individual extraction well basis. Inlet/outlet filter 
pressure, GAC vessel pressure and discharge flow measurements are reported; 

• Monitoring Well Purge arui Sample Form: Records data pertaining to the purging and 
sampling of ground water extraction/monitoring weUs. Static water level, depth to 
ground water, purge method, purge volume and standard water parameters (pH, 
temperature and conductivity) are reported; 

• Ground Water Depth - Quarterly Form: Summarizes data gathered from quarterly 
ground water sampling of individual extraction/monitoring wells. Includes much of 
the information reported on the Monitoring Well Purge and Sample Forms along 
with historical information gathered from the prior quarter; and 

• LNAPL Monitoring Form: Summarizes data gathered during LNAPL monitoring. 

• Chain-Of-Custody Form (Vapor and Water Analytical Data): Standard laboratoty 
form indicating sampling conditions and analytical tests to be conducted on the 
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collected samples. This form also provides a record of the orderly transfer of 
samples from the field to the stationaty laboratoty. 

Examples of these forms are included in Appendix D. 

Laboratoty records are produced in the form of laboratoty analytical reports which are 
provided by the State-certified, environmental testing laboratories. These records indicate 
the sample matrix and test methods used to analyze samples and provide a summaty of the 
analytical results, method detection limits and quality assurance/quality control (QA/QC) 
information. 

Data and laboratory reports generated during the routine O&M site visits will be included 
in the Quarterly Status Report. Copies of each Quarterly Status Report will be submitted 
to the EPA and State Department of Toxic Substance Control (DTSC). 
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6.0 PROJECT MANAGEMENT AND REPORTING 

6.1 Remedial Action Management Plans 

6.1.1 Health & Safetv (H&S^ Plan 

The existing site H&S plan has been modified to include a description of precautions, 
procedures, action levels and personnel protective equipment for the operation and 
maintenance of the site remediation systems. The site H&S plan is included in Appendix A. 

6.1.2 Operation and Maintenance (O&M) Plan 

The O&M Plan will cover the implementation and long-term maintenance of the 
remediation system. The following items will be covered: 

Description of equipment; 
Description of routine O&M; 
Description of potential operating problems; 
Description of routine monitoring and laboratoiy testing; 
Description of alternative O&M options; 
Contingency Plan; 
Relevant O&M health and safety issues; and 
Required records and reporting documentation. 

The O&M Plan is to be completed and submitted at a later date (refer to schedule in 
Section 8). 

6.1.3 Constmction Ouality Assurance/OuaUty Control (OA/QC) Plan 

A Constmction QA/QC Plan for the subject site has been prepared in accordance with the 
Draft EPA Superfund Remedial Design and Remedial Action Handbook guidance 
document (OSWER, August 1993). The plan is included in Appendix B. 

6.1.3.1 Constmction QuaUty Assurance (QA) Plan 

The Constmction QA Plan outlines the procedures to be used to assure that field 
constmction activities are provided in a reUable manner and contains the following elements: 

Personnel responsibility and authority; 
Constmction quaUty assurance personnel qualifications; 
Inspection activities; and 
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• Reporting documentation. 

6.1.3.2 Constmction Quality Control (QC) Plan 

The Constmction QC Plan describes the QC procedures to be used during the course of 
remedial constmction activities. The Constmction QC Plan includes the following: 

Quality control organization; 
Quality control testing; and 
Documentation and reporting. 

6.1.4 Monitoring and Confirmation SampUng Plan 

The Monitoring and Confirmation Sampling Plan will describe the monitoring and sampUng 
procedures to be employed during the remedial activities. The Monitoring and 
Confirmation SampUng Plan is to be submitted at a later date (refer to schedule in 
Section 8). It will include the following: 

Sampling procedures; 
Ground water monitoring; 
NPDES monitoring; 
Vapor monitoring; 
Confirmation monitoring; and 
Data quality objectives. 

6.1.5 Oualitv Assurance Project Plan (QAPP) 

The existing QAPP will be modified for the Phase 2 remedial activities. This plan is to be 
submitted at a later date (refer to schedule in Section 8). 

6.2 Quarterly Reporting 

6.2.1 Ouarterlv Status Reporting 

Quarterly Status Reporting will continue through the remedial action activities. As required 
by the CD, the status report contains the following items: 

• Progress made during reporting period; 
• Summary of sampling and testing results; 
• Summaty of items submitted to the EPA; 
• Description of work planned for next period; and 
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• Description of problems encountered. 

As required by the CD, these reports are submitted to the EPA and the State by the 
twentieth day following the end of each quarter. 

6.2.2 Ouarterly Ground Water Monitoring and Reporting 

Quarterly ground water monitoring and reporting will continue through the remedial 
activities. The quarterly ground water monitoring reports contain the following: 

• Field procedures employed; 
• Ground water surface elevations and gradients; 
• Chemical analyses and trends; and 
• Data validation results. 

In addition, annual reports are submitted in the final quarter of each year which contain an 
evaluation of the monitoring program and recommend modifications if necessary. 

63 Remedial Action Construction Reports 

As required by the CD and SOW, a Qoseout Report and Extraction and Treatment System 
Completion Report will be submitted. These reports may be combined into one document 
and will be submitted approximately two months after constmction completion. A separate 
report may be submitted for the SVE system constmction since this will be completed in 
stages. 

6.3.1 Closeout Report 

The closeout report wiU contain a description of all areas of pertinent operations including, 
but not limited to: locations of clean equipment and materials staging and storage areas; 
the equipment and personnel decontamination areas; the water treatment facUity and 
associated tanks and piping; ground water and soil vapor extraction well fields; and the 
location of treated water disposal or discharge points and facilities. 

6.3.2 Ground Water Treatment System Completion Report 

The extraction and treatment system completion report for the ground water treatment 
system will document and certify the completion of constmction of the final extraction 
wells, conveyance piping and treatment system in accordance with the Final Phase 2 
Remedial Action Work Plan. The report will also contain the first three weeks of system 
monitoring data. 
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6.3.3 Soil Vapor Extraction System Completion Report 

The extraction and treatment system completion report for the vapor extraction system will 
document and certify the completion of constmction ofthe final extraction wells, conveyance 
piping and treatment system in accordance with the Final Phase 2 Remedial Action Work 
Plan. The report will also contain the first three weeks of system monitoring data. 
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7.0 PROJECT ORGANIZATION 

7.1 Project Management and Project Team 

Figure 7.1 illustrates the organization chart for the remedial action activities. The EPA's 
Remedial Project Manager (RPM), Ms. Michelle M. Baron, will be responsible for managing 
the project for the EPA and interfacing with Texaco's Project Coordinator, Mr. Glenn A. 
Anderson. Ms. Baron recently replaced Ms. Katherine L. Moore as the EPA RPM. The 
day-to-day management of the activities will be the responsibility of Mr. Mark J. Passarini, 
Texaco's Alternate Project Coordinator. The project activities wiU be conducted by England 
& Associates, the acting supervising contractor. 

Mr. Passarini will be supported in the day-to-day management by Dr. Dennis C. England 
(Senior Project Manager) and Ms. Joni L. Fisher (Assistant Project Manager) of England & 
Associates. These individuals will maintain daily involvement with each step of the technical 
activities to assure that the necessaty remedial action activities are conducted and supported 
by appropriate data within the required schedule. Project management will include: 

Coordinating plans and schedules with the EPA RPM and EPA's subcontractor {Mr. 
John R. Kirtley of Bechtel Environmental Inc.) 

Coordinating the involvement and activities of the project staff and subcontractors. 

Monitoring project performance and providing day-to-day guidance and technical 
support. 

Preparing and submitting reports to the EPA RPM and other agencies. 

Coordinating the quality control oversight for all activities. 

The following individuals will also perform key roles in this project: 

• Mr. Jinghui Niu will serve as Constmction Supervisor and Constmction QA/QC 
Officer. Mr. Niu will also be responsible for: interacting with the Ventura County 
Air Pollution Control District, obtaining necessaty permits for vapor extraction 
treatment system operation, and vapor extraction equipment procurement and 
installation. 

• Mr. Michael A. Rendina will serve as Drilling and WeU InstaUation Supervisor. 
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• Mr. Frank J. Hagar wiU conduct aquifer testing on the newly installed weUs and will 
continue to refine the site ground water model. 

• Mr Zachary Dickson will serve as Corporate Health and Safety Officer. 

• Mr. Bob Dadfar will be responsible for quarterly ground water sampUng and 
operation and maintenance of the ground water and vapor treatment systems. He 
will also play a major role in constmction activities. 

• Mr. Richard Solomon will assist Mr. Niu with equipment procurement, permitting, 
constmction and installation activities. 

• Mr. Gary Beckerman will provide waste management and regulatoty direction. 

• Mr. Darren Azarian will assist Mr. Dadfar in sampUng and O&M activities. 

Resumes for these and other key individuals who may participate in the project are included 
in Appendix E. 

7.2 Communication and Coordination 

Formal communication between EPA and Texaco will be conducted with quarterly progress 
reports, quarterly monitoring reports, technical memoranda, and other correspondence as 
necessaiy. 

In addition, informal technical exchanges will be necessaty to assure that EPA is informed 
about important site activities, and allow for input from EPA. Informal exchanges should 
generally include: 

• Periodic conference calls between EPA RPM, Texaco, and E&A to discuss key 
project activities, preUminaty observations, and changes in activities. 

• Technical exchange meetings at agreed-upon locations, at appropriate intervals to 
update all parties on project progress and to discuss technical issues which are 
determined to be important. TTie location and agenda for each technical exchange 
meeting will be agreed upon by the RPM and Texaco. 
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8.0 PROJECT IMPLEMENTATION AND SCHEDULE 

8.1 Contractor Selection 

England and Associates (E&A) has been selected as the Phase 2 remedial action Supervising 
Contractor (Supervision Engineer). E&A has been working on this project during the 
earlier phases of site investigation, ground water monitoring, remedial design and 
constmction, and project coordination. During the implementation of Phase 2 remedial 
action, E&A will provide technical oversight and remedial constmction management 
services. 

In addition to the services provided by E&A, the following tasks wiU require services from 
the contractors specialized on the tasks under the supervision of E&A: 

• Monitoring/extraction well installations; 
• Laboratoty analytical services; 
• Electrical and plumbing contractors; 
• Vapor extraction system manufacturers; and 
• Other equipment suppliers. 

When the above-listed services are required during the Phase 2 constmction, contractors 
specialized in the field will be evaluated based on their quaUfications, proposed schedule, 
and costs. Services will be evaluated using the following listed guideUnes: 

• Proper and current license(s) to perform the required scope of work; 
• Proper and current liability insurance; 
• Company and project team experience and qualification; and 
• Proposed schedule and costs. 

All selected contractors performing on-site work will be required to read and sign the site 
health and safety plan and all personnel involved in the project shall be instmcted to follow 
this plan. All personnel performing work in safety sensitive areas of the site, shall possess 
a current training certificate for 40-hour OSHA 29 CFR. All contractors providing services 
for the site shall follow the QA/QC procedures outlined in Appendix B. 

8.2 Schedule 

A project schedule is developed based on the major remedial action tasks specified in 
Section 4. A detailed Site Remediation Schedule is included as Figure 8-1 and descriptions 
of the schedules in respect to the implementation of soil vapor extraction and ground water 
treatment systems are provided in the following sections. 
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8.2.1 Soil Vapor Treatment System 

The implementation of soil vapor extraction system constmction has been divided into two 
phases. The initial phase includes the installation and operation of an available 150 cfm 
King, Buck/Hasstech (KB/H) thermal oxidizer with hydrocarbon destmction capacity about 
the same as one VR Systems Model V4 (80 Ib/hr). 

The final phase will include installation of a 1,000 cfm thermal/catalytic oxidizer. A 1,000 
cfm thermal oxidizer has about three times the capacity of a VR Systems Model V4 
operating at 2,000 rpm, when oxygen is limiting (site wells have low oxygen). 

8.2.2 Ground Water Treatment System 

The implementation of ground water treatment system constmction includes the installation 
of additional extraction/monitoring wells and piping, existing treatment system modifications 
and associated permitting. Since most major components of the ground water treatment 
system are existing, constmction of the Phase 2 ground water system is relatively simple. 

A new NPDES permit appUcation will be submitted to amend the existing permit to aUow 
for higher flow rates and modified discharge Umits. Prior to obtaining the amended NPDES 
permit, the ground water treatment system wiU be operated under the existing permit. 

83 Costs 

The Feasibility Study and Record of Decision for the site show estimated total capital cost 
for the remedial actions of $1,075,000 and an estimated annual O&M cost of $480,000. The 
assumptions for estimating the costs are listed below: 

• Single phase remedial action approach; 

• Ground water extraction and treatment system including the following components: 
five extraction wells, 
granular activated carbon treatment units, 
reinjection or beneficial reuse of treated water, 

• One year subsurface study; and 

• Soil vapor extraction including the following components: 
a vacuum pump, 
vapor phase activated carbon treatment system, 
15 vapor extraction wells. 
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A Consent Decree (CD) was entered for the site in August 1993. During the CD 
negotiation, it was agreed that the remedial design would be completed in two phases. The 
Phcise 1 remedial program would provide necessaty information for the Phase 2 remedial 
design. During the implementation of the Phase 1 remedial actions, unexpectedly high 
vapor concentrations were detected in the soil gas stream from various vadose zone wells 
at the site. Additionally, high concentrations of total dissolved soUds were detected in 
ground water extracted from the aquifers beneath the site. As a result of these findings, 
additional evaluation and studies were conducted in order to provide sufficient information 
for the Phase 2 design. These additional studies included: 

Various vapor extraction and treatment technologies; 

Extracted soil gas vapor condensation and recovety; 

Naturally-occurring hydrocarbons and their distribution; 

Refinement of the site hypothesis; 

Additional subsurface investigation; 

Vadose zone benzene concentration distributions and their effects on dissolved-phase 
benzene concentrations; and 

Solids removal from extracted ground water including testing of engineered extraction 
wells, bag filters, dissolved air flotation, centrifuge separation, and chemical additions. 

Additional costs were incurred to complete the above listed studies. With anticipated Phase 
2 remedial actions described in the Final Phase 2 Design Report, the revised total estimated 
capital cost for the remedial actions (including Pheise 1 and Phase 2) is $1,800,000. The 
estimated annual O&M cost remains $480,000. 

The Feasibility Study indicated a time frame of up to 30 years to complete the cleanup. At 
this time, the duration of the remedial activities cannot be accurately predicted due to the 
presence of naturally-occurring hydrocarbons and other factors, but is expected to be within 
the range of the time indicated previously indicated in the Feasibility Study. 
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Figure 8-1 
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BU 
B O O 

D O 
BW 

I L 

H I . 

CT 

u m 
FBR 

F t 

F IP 

FS 

F I 

SAL 

«m 
ST 

• D P I 

H U 

B M B 

Bp 
BP 

ua 
a 
us 
U i . 

I f 

HT 

n p 

NIL 

MD 

NPT 

NTS 
P t 

PCT 
PS 

ASPHALTK CONCRETE 

AIR EXIRACTKN VICII 

ABCWEOROUND 

BOTTOM OF PIPE 
CARBON STEEL 

CAST̂  mON 

CENTER UNE 

OUCTLE IRON 

OMHETm 

DBCKAROE 

CRMN 

DOUBLE KAIL 

ELEVATION 

ELBOW 

EXIRACnON KELL 

EXSTMC 

FOUNDATION 

FLOW UNE 

FIBERGLASS RDNfORCED PLASTIC 

FWBt f fD SURFACE 

FOOT 

GALLON(S) 

OALUMS PER HBWTE 

OALVAMZED 

HUH OCNStTY POLYETHTlfHE 

HIOH UQUO LEVa 

HORZCalTAL 

HORSE POWER 

HUH POtIT 

MSTRUMENT AD SUPPLY-

M O T ElEVATKM 

POUNDS 

LOW UOUD LEVtL 

LOW POBIT 

MONnORNG WELL 

NPPLE 

NORMAL UOUD L £ V a 

NUMBER 

MATKNAL PPE THREAD 
NOT TO SCALE 

POLYETHYLENE 

PERCHED tHATER EXIRACIWN WELL 
PIPE SUPPORT 

PIC 

B F 

t t n 
I S 

SBD 

SCS 

SP 

SS 

ss/w 
S O D 

s n 
SOTT 

TC 

1SD 

m 
TOS 

W B 

T IP 

BBC 

DS 

DL 

T B t r 

I T 

POLYVKTL CHLORIDE (PIPE) 

REFERENCE 

REDUUtED 

RESET 

SOL BORING (AREA D) 

SCHEDULE 

SAMPLE POINr 

STAINLESS S T E a 

SAFETY SHOWER/EYE WASH 

SCREWED 

STANDARD 
SUPPORT 

TOP OF CURB 

TMREAOED 

THICK 

TOP Of s r e a 

TOTAL PCIROLEUU HYGROCAReONS 

TYPKAL 

UMFORM B U U W G COOE 

UtOEIWROUHD 

ULTRAMAR 

VERTICAL 

WEIGHT 

AS NOTED 

» E * I « • I » 

D A T C 

D A T I 

t U I H l T T I D 

• » 0 J l C r I M I I H t i n K . C . I . N C . P A T ! 

I ' , 'c .' t . MO. F 7 T F 

EMOLM© ̂  M A » > K O V I P 

H » » A C V I P 

PACIFIC COAST PIPEUNE SUPERFUND SITE 

FILLMORE, CAUFORNIA 

SITE LOCATION MAP AND 
GENERAL NOTES 
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'ESTIMATED VALUE 

VmCM. WELL 

( l l W - 2 8 . E W - 1 , E W - 2 , E W - * , EW-5 , E W - 6 , EW-7 ) 

©-® 

MATTRlAl BAlAMCf 

STREAM HUHBCR 

© M W - 2 S S 

(2) EW-1 

® E W - 2 

® E W - * 

® E W - 5 

(DEW-B 

© E W - T 

(DcOtSHED BEU. BTUIEXr 

® E m j U C N T 

^ACTMOED CARSON (NEW) 
• l^ONE CAMSIDt 

l(a*CITVATED CARBON (SPENT) 
?9oNE CAMSTER 

FLOW (OPM) 

40 

10 

a 
20 

i e 

to 
11 

113 

113 

113 

113 

'T?irs;r 
3000/1.43 

9000/1.07 

aOO/0.06 

4oao/o.M 

looo/ais 

200/0.02 

1500/0J0 

2(20/3.94 

ND/ t 

eENZE>C 

J3O/0.17 

70O/0.0B 

S0/C.D04 

200/aO4S 

50/O.OOS 

10/0JW1 

1S0/0U12 

244/D.332 

ND/0 

10,000 * • e( octhotMl cortxx ol SK 
odMtptlon •mdmcy - BOO • » TPH 

EtUnMtKl W« o« OM nn ia t t r 
- 200 dox 

2 

3 

T -1 

T-2 

3 AND T-4 

V - I AND V -2 

1/3 >•• CENIItruOAL TRANSFER PUMP: 4S OPM, 7 PSI TJ>JL 

2 HP CENTRFUUL TRANSFER PUMP: SO GAL 20 PSI TJ>J1 

30 HP LCX POtCRED CENTRTUGM. TRANSFER PUMP 3 M GPM. 
43 PSI T.D.H. 

4000 QALLON F>0LYnHYLENE SEPARAIOR/VIOIDMG TANK 

1000 GALLON PQLYPROPOLEK SURGE TANK 

TWO 10.000 QALtON BACKWASH TAIKS 

TWO 10.000 POUND GRANULAR ACTIVATED CARSON 
X5SELS. 2S0 GPM AND TS PSI MAX. 

HIGH FLOW BAG FILTRATION SYSTEM. 
CARBON STEEL HLTER HOUSWG. 2 TD 24 - BW! 
CAPACITY. 200 GPM ANO 150 PSI UAX. 

AS NOTED 6 t AV M 

C M I C K I ft 

ft AT I 

ft AT t 

ft AT t 

k U I H I T T C O 

FTTftTTTT i M t • H c i A It . C • t • MO. 

ENOLAHft A 
* s i o e i * T i f 

ft . 0 . I . n o . 
iiOLMii^ii@©ll^l A A A R O V I f t 

i L w H a V l f t 

PACIFIC COAST PIPEUNE SUPERFUND SITE 

FILLMORE, CAUFORNIA 

GROUND WATER TREATMENT SYSTEM 
PIPING AND INSTRUMENTATION DUGRAM 
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I 

« * • r̂  

i l I I 

S C u 

LOCATION OF INrTlAL PHASE J VES 

tM-28S 

EW-1 

EW-S 

-SOIL VAPOR 
EICTRACnON RISOtS (8*) 

. / ^ @ - - - t ^ 

npiuunoN 
— 
— 
— 

— 
— 
— 

r sen. 
2- SOI. 

4- SCH. 

so 
so 
eo 

PVC 

p « 

p ^ 

PIPINC 

PIPING 

PIPING P L A N 

4 FEET 

LOCATION OF (2) 10,000 GALUON 
OC VESSEL BACKWASH TANKS 

t * i 1 I t 

AS NOTED 
iS toME 

fr I t I • H I » 

rrxi-s 
rrrr 
5TTT 

c'w C C K t t t A T T 

t V I H I T T C O 

r « 0 J c c T t II fl I I I c E T " » . c . t . w e . ft A T 1 

C N A L A H O ' * 
A j i e c i A T S i rrrrmroT' rrrr 

ilNl^LMlia^l mm A» ^ fc o y T f t ^ 

PACIFIC COAST PIPEUNE SUPERFUND SITE 

HLLMORE. CAUFORNIA 

GROUND WATER TREATMENT SYSTEM 
EQUIPMENT UYOUT 
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M 

ORANGE GROVES 

SO 100 FEET 

- COMPACTED NATNE BICKFU. 

- 2 * SCH 40 PVC 
FUJO RECtMRY 

-(2) r P « 
ELECTRICAL C 

S E C T I O N / X 

-CCtMCIED NATTlE BACXFU. 

y — ( 3 ) r SCH 40 PVC 
/ FLUO RECOVERY 

/—r t ) r PVC 
/ QECTRKAL COMXJn-

S E C T I O N/"C 

""WSt̂  

18-

: COMPACTED MATM a i o c n u . 

I 2 * SCM 40 PVC 
REOO^RY 

• PNA: 
XCTRCAL CONOUT 

S E C T I O N / B 

-COMPACTED I M I M BACKFU. 

- ( 4 ) r SCH 40 PVC 
FLUID RECOVERY 

/ — ( 8 ) f PVC 
/ ELBCTRKM. CCNDUIT 

S E C T I 0 N / ^ 

EXPLANATION 

EW-7® 

EXISTBIG PPSIC 

PROPOSED P P o n 

NEW EXTRACTION WEILS 

AS NOTED 

ftlAIftUt ft 0 > V ( 

t K t t J t t t T m 

l l f f t H I T T I D 

ft ft O J I C T C N « I N C C ft h . t . i . UO. r r 

t . O . I . » i . r r 

i l i iLMi i ^iSOa^TTii 
PACIFIC COAST PIPEUNE SUPERFUND SITE 

FILLMORE. CAUFORNIA 

GROUND WATER TREATMENT SYSTEM 
PIPING LAYOUT 
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TO GROUND MAIER 
TREATVCMT SYSTEM 

t 
I I 

PEL I 
o 

2 

1 ^ 

6! ^ 

1 ^ -

® 

TYPKAL DUAL KATERAAPOR 
EXTRACTION WELL 
TYPIOM. WELL 

-C«3-

- C * ^ 

Ti rKM. VAPOR EXTRACTUN WELL 

1 O" 
EXTRACTION 

BUMER 

OlOtTION AIR—, 

INITIAL PHASE 2 VAPOR ECTtACTION SYSTTTJ 

KMC, BUCK/HASSTECH 
THERMAL OXIDIZER 

190 SCFM 

THERMAL 
OXIDIZER 

FUa (NATURAL O S OR PROPANE) 

RMAL PHASE 7 VAPOR nCT immQN SYSTtM 

] C 

rHER)409(/CATOX (1000 SCFM) 

EXTRACnON 
BLOWER 

•mmm-W 
-wmm-
HCAT EXCHANGER 

THERUAL 
OXCCER 

CATALrnc 
onofZER 

I J 
(FUTURE. IF HEEDED) 

FUEL (PWTlJfM. GAS OR PROPANC) 

NOTE: FMN. PWSE 2 SYSTEM M X REPLACE NTTW. PWSE 2 SYSTEM. 

AS NOTED 

O l t i a N K O D A T E 

D R A W N D A T C 

c w c c K t f t O » T 7 

S U I M I T T C O 

P R O J E C T E M e I M C E R R . C . t . W O . O A T I 

R . C . I . M O . O A T C 

EitL l̂Nl© i m AA r A 0 V c ft 

A P f t A O V t f t 

PACIFIC COAST PIPEUNE SUPERFUND SITE 

FILLMORE. CAUFORNIA 

VAPOR EXTRACTION SYSTEM 
PIPING AND INSTRUMENTATION 
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\ ' > H 

ORANGE GROVES 

i r 

-CONPMnED MAINE BMCXFU. 

- 4 * SCH 40 PVC 
vapoR Pi>««> 

S E C T I 0 N/YS 
H OCTAL \-y 

KXPUNATION 

SLOPC OSSCTUN 

ABOVE GROUND 

9 ap 160/TET 

A P ( | g j ^ 

AS NOTEO 

STTiTTTT— 

rrrsT 

t u i u i T T t o 

i . i . i . l i t . 5T 

A l f t O O I A T I f t 
I . ft . I . HO . F T T T 

e^L^© i ^iioa^inii A t H i l H 

PACinC COAST PIPEUNE SUPERFUND SITE 

HLLMORE, CAUFORNIA 

VAPOR EXTRACTION PIPING UYOUT 
M-6 
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CONDUIT FDR 
TEUPHOHE UME 

(3) 4* s o t 40 P*C (TYP.)-

2 ' RIGID STEEL GAS 
L»c wrm FLExeti 
CONHEaORS (TYP.)-

V „ ' ' | L 

-ELECTRK*. PCWER 

VALVE (TYP.) 

i n n n <y fM 
THTilMAI /r>T«JYTK^ 

NATURAL GAS METER 
(OR PROPANE) 

3 / 4 - BALL VALVt 
3 / 4 ' SCH 40 PVC STINGER 

^ 

D E T A I L 
FINAL PHASE 2 

VAPOR EXIRACnON StSIEM 
(VES) 

NOTE: 
ELECTRICAL AHO TELEPHOtC 
SERVICE WLL FIELD ROUTED 

INLET LME 
SLOPE OOWN-

4 ' SCH 40 PVC 

12" SCH 40 P ^ -

INnVU. PHASE 2 
VAPOR EXTRAC1KN SYSTEM 

' CORRUCA1ED METAL PIPE 

- 3 " HM. 
CONCRETE 

D E T A I L 
COHOENSATE COLIECTKM 

TRAP 
N T S 

N T S 

fr I • I fl M I D ft AT C 

D A T C 

C M I C K C D 

t U f l W I T T I D 

F T T o T m I N t I w C C » 

R . C . C . H O . 

'£mB i îSOOD̂ Til . f t » A 0 V [ ft 

. f t ft ft O V I P 

PACIFIC COAST PIPEUNE SUPERFUND SITE 

FILLMORE. CAUFORNIA 

VAPOR EXTRACTION SYSTEM AND 
PIPING DETAILS 
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CXPUOSXM PDOOF'al 
JUNCTION eoess 

EYS SEAL OFTS-

TREHCH 

r Eifcmcw. coMtun-

1 * ELCCTIBCAL COtOUr 
(POWER SUPPLV 

r x i I / * " REDUCER _ , 
( T FlUD RETIIRM P n w ] 

4* vnpo t 

-STRNN RELETS 

-STAMLESS STEEL WELL SEAL 

-e*X2* REDUCER TEE 

WATER/VAPOR EXTRACTION WELL 
EW-1 ,EW-4 AND EW-7 

OOUSXW PROOF" 
JUMCnON BCtOS-

E1S SEAL QfFS-

TWMC" 

1 ' EUCnaCAL CCMMT 

1* tLEcnacAL ccNDun' 
(POWER SUfW-l 

r x i 1/4" REDUCER _, 
( r wioiR REIURN P f V U ! 

I RELIEFS 

-SUMJESS S T i a WELL SEM. 

-MGH LEVa SENSOR 

-LOW LEVEL SENSOR 

-PICS3URE TRANSDUCER 

-ELECTRC SUBHERSSIE PUMP 

GROUND (REFERENCE SOISOR) 

WATER EXTRACTION WE LL 
EW-2, EW-6 AND EW-6 

EXnOSttN PROOF « ! 

TntWCH 

1 ' ElfCTRKM. OOKXXT 
(CONIROL; 

1* ELECTWCAL OOMXIT 
(POWER SUPPLl 

4 ^ 1 r REOUCCR 1EE 
(4* KXIER RETURN PVBtt; 

2* SCH BO PVC 
OBCHARSe POt lO -

-STRABt REUCFS 

-sntuEss s u a waL SEAL 

- 4 ' M " REDUCER TIE 

-UGH LEVEL SENSOR 

-LOW LEVEL SENSOR 

-PRESSURE TRAHSOUCER 

-ELEcnac s u s i C R s a f PUMP 

- GROUND (REFERENCE SENSOR) 

WATER/VAPOR EXTRACTION WELL 
MW-28S 

T n ^ 

ntm 

-PVC K U CAP 

- A i r REDUCED TEE 

VAPOR EXTRACTION WELL 
S B D - 2 . AEW-1 AND PEW-1 

^ 

^ 
-4"X4- TIE 

C t l a ^ RDXICtR TEE 
R K S80-3> 

mr 
VAPOR EXTRACTION WEU 

PEW-2, PEW-3 AND SBO-3 

N T S 

M««<«<*&M<*K«<K* 

• ^ ^ A j S S ^ ^ ^ ^ ^ ^ g S S 

l ^ ^ g ^ z m i S g ^ 

PLAN 
TYPICAL W E a BOX 

N T S 

T—1—r : -T~Wlllllll lllll II lIlllllllIB y / 

V V 
I L 

I I 

-2000 PSI I 
COMPRESS^ STRENGTH 
CONCREIE 

S E C 
TYPICAL 

T I 0 N / y \ 
WELL BOX \ z J 

EnlracOon 
WH 

EW-1 

EW-2 

EW-4 

o»-s 

nt-e* 
EIP-7-
kM295 
PE»-1 
PlW-2 
PEW-3 
A£W-1 
S8D-2 
S80-3 

Totd 0<(«i 
m FMl (b f . ) 

ss 
118 

1B7.B 

«7 

13« 

loe 
120 
7 « 
49.1 
43.B 
43 

4B.4 
86.2 

Oopth te 
Pimp H M 

SS 

100 

«e 

SI 

I X 

•B 
110 

— 
— 
— 
-
-

- C O . * , 
OkinMtor 
h hetMO 

• 
8 

8 

8 

8 

8 
4 
4 
4 
4 
4 
4 
2 

S o M n 
M M V O I 

ea-BO 
80-B9. 

103-113 

« 1 3 - * 4 
102-104.5 

45-90 . 
«2-»4 

VI-\V). 
1JB-1SJ 
80-ICO 
( • - 1 1 8 
4B-74 
20-48 
10-48 
12-42 
1S-90 
32 -86 

Wel«^ ond 
or Vopor 

Wo«»/Vapor 

WdUr 

Wotor/Vopor 

• W i r 

• o l v 

Wot«r/VaDor 
«M«r/V«»or 

V * » r 

*»« 
W » . r 
Vftpor 
y.p<r 
vapor 

* PDOPOSCD 1KU. 

I I V R A I I RV 

AS NOTED 

mmTF— rrrr 
• ftiHITTtD 

>»oJ l f tT I l i t i o K I ft.t.t. * T T fTT7 

m r n n r s — 
AftJOeiATIft 

1 . 1 . 1 . > o . rXTT 

ii^lLM© i ^ i ioa^Ti i 
>>Hft^ l> 

PACinC COAST PIPEUNE SUPERFUND SITE 

FILLMORE. CAUFORNIA 

EXTRACTION WELL DETAILS 
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P A N E L S C H E D U L E E L E C T R I C A L S Y M B O L S L I S T G E N E R A L N O T E S S P E C S . 

umiMTiwr . MCC P A w n "LA" U A I M 2 5 A 

1 2 0 / 2 0 8 v n i T t : 3 PHASE 4 WRF A.I.C.RATING 10 ,000 BUS 100A 

LOCATION 

s u e , PUT 

CONTROL PANEL 

FLOW IMSTFlAtt i r r 

• d t l A L PHASE 2 VES 

_ 
_ 
_ 
_ 

WATTAGE 

«A 

1035 

4W 

— 

»B 

.Wfl 

*w. 
— 

tc 

m 
-

— 

L 
T 
G 

— 
_ 
_ 
— 
— 
_ 
— 
— 
— 

R 
E 
C 

— 
_ 
_ 
— 
— 
— 
— 
— 
— 

M 
1 
S 
C 
1 
1 
5 

— 
— 
— 
— 
— 

B 
K 
R 

c 
1 

c 
20/"|i l+ 
207 
6 

s 

1 / 

\/ 
\/ 

— 
-
-
-

**rr 
7 F--
9 EE 
^iFF 
\ 2 \ - \ -

\ b \ - \ -

\i\-h 

1 

c 
"h ^ 
- r l 4 

-r l 6 
"EE -ELU 
"~ul 
-hh* 
•hhfi 
-Ml8 

B 
K 
R 

3 D / 1 

2 D / 1 
2 3 / i 

2 D / 1 
2 p / i 

2 0 / 1 

1 5 / 1 

— 
-

M 
1 
S 
c 
— 
_ 
_ 
? 

_ 
— 
— 
— 

R 
E 
C 

— 
i 
_ 
_ 
_ 
— 
— 
— 

L 
T 
G 

— 
_ 
J 

_ 
_ 
— 
— 
-

WATTAGE 

•A 

— 

¥> 

— 

•e 

W 

— 

-

#c 

W 

— 

— 

LOCATION 

SPARE 

AJtCA L O f m c 

SPART 

SPARE 

SPARE 

SPACE 

SPACE 

W A H S #A - 5 6 7 5 * B - 5 4 6 0 # 0 - 5 0 0 

TOTAL WATTS = 1 1 , 6 3 5 + L a = 11,735 AMPS = 3 2 LCL = 4 0 0 x . 2 5 

HICH « WATTS - 5 6 7 5 HIGH » MJPS - 47 HIOH « LCL -

= 100 

-

S I N G L E - L I N E D I A G R A M 

-MCC" MOTOR CONTROL CENTER 

r 
4 0 0 ^ BUS 4 < C V - 3 » - 3 W 

L Ci=l 

! — 
—#2 GRCXJND 

POWER FEEDER—• 
4S0V-3#-3W 
400A BY OTHERS 
(235A CONNECTED 
LOAD) 

IQA 
3P 

^ # 0 0 ^ # 0 0 ^ ^ ^ ^ ^ » 

WELL f l 
PUMP 

•MW-2Sr 

WELL f l 
PUMP 

•Et»-1-

WELL #3 
PUNP 

•EW-5' 

WELL I t 
PUMP 

•EW-2' 

WELL f s 
PUMP 

'EW-4-

WELL § t 
PUMP 

•EW-6' 

WEa #7 
PUtC 

• E W - T * 

0f / ^ /(*)' 
TRAKSr tR 

PU i lP 

'p-r 

TRAHSPER 
PUiP 

'P-r 

wmAL LSiyn SUMP 
PHASE 2 FLCWT PUMP 

VES SIHTCH " S P - r 

LSHH 
(SHUT 
OfP 

POWER 
TO WILL 

PUMP) 

LSL/H LSHH 
TRWBPER & tUT 

PUMP OFT 
ACnVATION PO«ER 

TO WEIL 
PUMP) 

SOURCE: 
OUB ELECTRICAL ENGINEERS, WC. 
owe. 318100 

? 
f 

© 

-o 

m 

n u MOUNTID KLO. MCA u o n M c n n i M C . 

M M « T ) C UOTOIt S T M I D L l O A 8ZE - v a i S Jr POtIS AS HCKAIES. 
PnOVfX O0WU1C WIH T H O B M . < N 0 U > M > PR07C1KW PDt HOTCft 
I M C A A T C OATA AND COL WLTAOt POt COUFICNT OOHlRa K O U K H M i a . 

WOTCB ILP. OR r j_A. - v a i S * PMAK AS KICAICD. W Y 
QfCnOCM. O W t o C T D W l O M d OOMgCTIOl tCa jKOCNTS W M 
MSTAuiD B O L m a x r y w u T A C u m n « a > TO AMY R O U O H - M MOKK. 

BRAKM CMCUT PAW1B0M& FUiW OR SURTACE H C U n c ) AS M O C A I C O L 

CONOUT mUTID C V O S D AKTSC OUOC HCX lUMKS KOCATt 
OUWTTTY o r «t2 T > t « / n n H CONDUCTORS - UOJL. 
OONDUT V O W WTM HO T10( HMKS i O C A ' K 7 #12 THW / ' M W 
O0M)UCT0RS - U.aJt. COWUTT O W J . SE 3 /4 * U M n * - U.OJL. 
n c u j o c COOC SSED ooppot t o r n O O N D U C K S <HOT » O W O H P L A N ) 
M M i . rat-ICIMUC OOMMJT l U O . 

OONDUT ROUTID UWONROUW BILO« F N 9 C D ORACC TKK 
HMKS K H C A ' K : O U A N U T T o r #12 T> t« / T H M OOKWCTORS - U.OLJL. 
CCNOUTS SHOW WTH MO TKK HAWS KKCATE 3 p 2 TV»M / T 
COMMfCTORS - U.0J1. CONDUfT 9 M 1 K 3 / 4 ^ m w « - U.O' 
m c u i o c c o o t azEP OCPPER B O N D OONDUCTCR 
n AU. aoH-MF iAu i c o o w u T R I M S . 

H O O M I TD OCSTMATKN AS KBCAVf i . K F t K TD COMWT Sn«OL ABOVC 

S C H E M A T I C L E G E N D 

CmOjn VKAKCR (AhPCRC Jmf RATMO M O N U M O OT POilS) 

POKl t TRANSFORIOL RATMO AS HOTID. 

OROUtO 

t X ^ HAJO-OFF-AUTO SLECTQR SWTCH 

' I - UtMINTMrT PUW BUTTON. MORUMLY OPIM OR CLOSED AS MOCATED. 

O CCHTRa n U Y OOL 

O f 

» ^ ^ OMTROi RELAY NORMALLY OPfM COnACT 

# J f « CONTRa ROAY HORMAUr OJOSCD OONTACT 

* ^ LTCL SWrCN 

• . ^ p ressu re SWTCN 

J S P U n UOKT. UXS COLOR UOCATID BY LTTTDl H CCNTDt 0 - ORON, R - RfS. 

D TDWNAL H S T M n n OJtKXL. HOTOR OOHTRa CCMTDt • 

S UOUD l£VCL OOtnROli lR TDMMM. 

PMCL M R I O 

TOD v a w o 

O CCMTROL P M C L T D & O W . BLOCK 

PROMDC AIL U A T m M S AW) LABOR AS RCQUMO) TD AOWVC A C t M U l E MID OPHUIMO SYSTEM. 

MSTMJ. RACEWAY SYTTOCS AS P D U J O N K 
e. U K RMO OMVANOID STEEL M ALL AREAS D P O X D TO RCATtCR OR PHYaCAL OAHAOC. 
6. USE F U M B U I C T A U X COMUT. SCM.-'VtE WCRE rtOCATED (M ORAWUS. 
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A.1 BACKGROUND 

The PCPL site is located at 67 East Telegraph Road on the eastern edge of the City of 
Fillmore. The site, which covers approximately 20 acres, was formerly an oil refinery which 
has since been dismantled. In 1928, Texaco purchased the refinery and operated it until the 
early 1950s. An early reference indicates that Richfield Oil Co. operated a gas separator 
plant on a portion of the site in the early 1950s. Since closure of the refinery, a portion of 
the site has been used by Texaco as a pumping station for crude oil produced from local oil 
fields. 

While the refineiy was in operation, miscellaneous hydrocarbon wastes believed to consist 
primarily of tank bottoms, filter cake, and sludge were disposed of onsite in a large pit, 
referred to as the Main Waste Pit and in several smaller pits located throughout the 
property. 

Soil and ground water assessment programs indicated TPHG and BTEX in the soil and 
ground water at the site. Contaminated soil from the main waste pit and other disposal pits 
was excavated and removed in 1986. Ground water extraction and treatment began in late 
1993. Soil vapor treatment began in early 1994. 

A.2 OBJECTIVE 

This health & safety plan has been developed to cover a variety of remediation work 
objectives that will be performed by England & Associates (E&A) employees or contractor 
work to be performed under the direct supervision of designated E&A employees. E&A 
is not responsible for work performed by subcontractors hired by Texaco to perform non-
E&A supervised work at the PCPL facility. 

The following activities are likely to be performed: 

Drilling and excavating; 
Piping and conduit installation; 
Ground water pump installation and testing; 
Soil, ground water, and vapor sampling; 
Aquifer testing; and 
Remediation system operation and maintenance (ground water and vapor). 
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A.3 GENERALIZED SITE SAFETY PROCEDURES AND REQUIREMENTS 

The procedures and precautions presented below are general and apply to all E&A on-site 
personnel and E&A supervised contractors regardless of the task to be performed. 

• Review the site health & safety plan prior to the performance of any field activity. 
All personnel must indicate acceptance of the plan requirements by completing and 
signing the sheet attached to the document (Section A.12) 

• The PCPL facility is active, be aware of general site traffic, project location specific 
traffic conditions and Texaco's requirements relating to travel on unpaved areas. 

• Above ground appurtenances are found throughout the site. These include but are 
not limited to above ground piping and storage tanks, secondary containment 
structures, power lines and poles, monitoring well monuments and protective 
structures. Familiarity with the locations of these structures is extremely important. 

• To avoid vehicle collisions with above ground structures, drivers should walk 
completely around their vehicles and observe locations of all structures prior to 
moving the vehicle. Emphasize this requirement to drillers and their support help. 

• Any unsafe condition or safety concem should be brought to the attention of E&A's 
acting site safety officer. An E&A site safety officer will be designated for each 
phase of the project and he/she will be identified to all personnel during the daily 
safety meetings. If there is a change of the site safety officer during a project this 
change will be addressed during the daily safety meeting. 

• Level D personal protective equipment (PPE) is required when performing any field 
work (on or off-site) related to the PCPL project. Level D protection at a minimum 
consists of long pants, boots, hard hat, safety glasses and orange safety vest. 

• Any elevated work which requires a person to be greater from six feet from the 
ground or within six feet from the edge of an excavation or roof edge will require fall 
protection. E&A's Health & Safety Director will approve the fall protection devices 
on a case by case basis. 

A.4 SITE CHEMICAL HAZARD EVALUATION 

Soil and ground water samples collected during multiple facility investigations have indicated 
that the vadose and saturated zones beneath the PCPL facility have been impacted primarily 
by hydrocarbon constituents. Several ground water monitoring wells contain measurable 
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amounts of free floating hydrocarbons (light non-aqueous phase liquids [LNAPL]). 
Extensive laboratory analysis ofthe hydrocarbon matrix attributes its composition to gasoline 
and naphtha constituents and, in some areas, to heavier hydrocarbons consistent with crude 
oil. TPHG concentrations in the soil range from <1 mg/kg to 84,000 mg/kg, while benzene 
concentrations range from <0.005 mg/kg to 94 mg/kg. Concentrations of TPHG and 
benzene in ground water have ranged from < 50 ug/l to 75,000 ug/l and < 0.3 ug/l to 2,200 
ug/l, respectively. 

A.4.1 Suspect Substances 

Generally when working in an area with known hydrocarbon contamination, benzene, 
toluene, ethyl benzene, and total xylenes (BTEX) are the main substances of concem. 
Exposure to these substances is regulated by the Occupational Safety and Health 
Administration (OSHA). In addition, the National Institute for Occupational Safety & 
Health (NIOSH) publishes recommended exposure levels (RELs). The RELs and the 
OSHA Permissible Exposure Limits (PELs) for these substances in air are shown in a table 
below. 

Permissible and Recommended Exposure Limits 
Compound 

Benzene 

Toluene 

Xylenes 

Ethyl benzene 

OSHA PELs 

8-HOUR TWA 

1 ppm 

100 ppm 

100 ppm 

100 ppm 

• # • • • . S T E L •;;•:•• 

5 ppm 

150 ppm 

150 ppm 

125 ppm 

NIOSH RELs 

10-HOUR TWA 

0.1 ppm 

100 ppm 

100 ppm 

100 ppm 

•;•?•;:••:::.: / S T E L - • ^ : % m ^ : 

1 p p m 

150 ppm 

150 ppm 

125 ppm 

Notes: Concentrations are in parts per million by volume in air. 
PEL = permissible exposure limit (8-hour TWA); 
REL = recommended exposure limit (10-hour TWA); 
TWA = time weighted average; 
STEL = short term exposure limit (15-minute TWA). 

A.4.2 Air Quality Monitoring 

During drilling, excavation, or ground water sampling, Volatile Organic Compound (VOC) 
emissions will be monitored with a Photo Ionization Detector (PID) Organic Vapor Meter 
(OVM) calibrated to a benzene standard (isobutylene). Monitoring of the breathing space 
and excavated material during drilling will be performed at 15 to 30 minute intervals or 
whenever hydrocarbon odors are sensed. The times and concentrations during monitoring 
will be recorded on the appropriate air quality monitoring log (attached). Specification 
sheets for each unit that may be utilized on the job site are attached. The breathing space 
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will be monitored during ground water purging and sampling activities and noted on the 
Purging and Sampling Form (see Appendix D). 

Benzene is the target contaminant since it has the lowest exposure limits. Laboratory 
analyses of vapor samples collected from site wells have indicated the benzene 
concentrations average approximately 1.4% ofthe total organic vapor concentration under 
steady state conditions. Based on this information, 100 ppm hydrocarbon vapor would 
contain 1.4 ppm benzene, thus at 70 ppm, less than 1 ppm benzene will be present. We 
believe that the 70 ppm value for total organic vapor will provide an adequate factor of 
safety. 

A perimeter survey will be conducted using the OVM prior to the start of work in order to 
establish baseline air concentration levels. If initial OVM readings register over 35 ppm, 
a Drager tube will be used to establish baseline levels of BTEX compounds. 

In the event that the OVM registers over 70 ppm for an extended duration (15 minutes), 
drilling will cease and Drager tubes will be used to sample air in the breathing space 
specifically for benzene. Although the benzene Drager tube is susceptible to interference 
from toluene, ethyl benzene, and xylenes, a Drager "hit" of 1 ppm will cause work to cease 
while workers don respiratory protection and the need for Level C dermal protection is 
evaluated. During drilling or excavation operations, if the OVM registers low or non-
detectable levels of hydrocarbons, at least one Drager tube will be used to confirm the 
absence of benzene. The detection limit for the benzene Drager tube is 0.5 ppm. 

Precautionary procedures which shall be taken during the field investigation are summarized 
in the table below: 

Action Levels and Procedures 
Time! o r Act toh Levi?l:;̂ ^A • :: 

Initial site arrival 

During drilling/excavation operations 

During ground water purging and sampling 

Strong odor 

OVM > 70 ppm 

Drager tube > 1 ppm 

QWf .--\/:r Action 

Perimeter survey with OVM and 
Drager tube if OVM reads over 35 ppm 

OVM monitoring at 15-30 minute intervals, at least 1 Drager tube to confirm 
benzene 

OVM monitoring 

Drager tube 

Drager tube 

Stop work; don respirators evaluate necessity to upgrade to Level C dermal 
protection 

To approach the NIOSH STEL of 1 ppm benzene, a 70 ppm total organic vapor concentration 
would need to be present in the breathing space for 15 minutes. Upon reaching the NIOSH 

m(\ 
Ihi 

iLmm 
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STEL respirators are required. To approach the NIOSH REL of 0.1 ppm benzene, employees 
wearing properly fitted half-face respirators would need to be exposed to 70 ppm total organic 
vapor concentrations for a continuous 10-hour period. To approach the OSHA PEL of 1 ppm 
benzene using the suggested respiratory protection, a 700 ppm total organic vapor concentration 
would need to be present in the breathing space for a continuous 8-hour period (Section A.6.1 
provides respirator protection factors and maximum use limitations) . 

All ancillary activities will be located upwind of the drilling activity as determined by a flag 
or other wind-direction indicating device mounted on the rig mast. 

A.5 Physical Hazards 

Physical hazards of concem include but are not limited to: 

• Underground and overhead utility lines (please note: Underground Service Alert 
and Texaco Transportation & Trading Inc. will be notified of all work locations and 
activities prior to work commencement), 

• electrical hazards associated with equipment and local power supply, 

• heavy equipment associated with drilling and well development activities, 

• fire (hydrocarbons are flammable and many wells contain methane gas), 

• equipment falling from overhead, 

• local area traffic, and 

• noise (hearing protection will be available). 

A.5.1 Medical Hazards 

• Chemical exposures (BTEX) - Hydrocarbon vapors are irritating to the eyes, nose 
and throat. If a person becomes dizzy, experiences eye irritation or nausea, they will 
be removed from the area. 

• Heat cramps, stroke and exhaustion (especially if in Level C protection) -

Heat Cramps Symptoms and Signs - Severe muscle cramps (usually in 
the legs or abdomen), exhaustion, sometimes dizziness or periods of 
faintness. 
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Heat Stroke Symptoms and Signs - Rapid shallow breathing, weak pulse, 
cold and clammy skin, heavy perspiration, total body weakness, 
dizziness that may lead to unconsciousness. 

Heat Exhaustion Symptoms and Signs - Deep breaths then shallow 
breathing, rapid strong pulse, then rapid weak pulse, dry hot skin, 
dilated pupils; loss of consciousness (possible coma); seizures or 
muscular twitching may be seen. 

Required action for heat cramps, stroke and exhaustion - Call for medical 
attention (911). Move person to nearby cool place. Allow person to 
rest. Provide water for the person, let them drink under their own 
power (note; do not administer water to an unconsciousness person). 
If person becomes unconsciousness cool the person by removing 
clothing and wrapping in wet towels and sheets, pour water over the 
these wrappings. Ensure emergency medical attention is on its way. 

• Electrical shock and/or bums - call 911. 

• Sun bum (UVa/UVb exposure) - wear sunscreen. 

• Insect and snake bites - call 911. 

A.5.2 Other Hazards 

Other hazards may be identified at a job specific location. Each area will be evaluated for 
any site specific hazard prior to the moming safety meeting. If a specific hazard is identified 
it shall be addressed during moming safety meetings. 

• Be aware of the general public and their natural curiosity, ensure that no 
unauthorized personnel are allowed within the work areas. 

All field personnel and subcontractors shall be briefed on all identifiable site specific hazards 
in daily moming safety meetings. 

A.6 PERSONAL PROTECTIVE EQUIPMENT 

We will initially be using level D personal protective equipment (PPE) which includes: long 
pants, boots, hard hat, safety glasses and orange safety vest. Chemical resistant gloves are 
required when handling ground water or soil samples or performing decontamination 
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procedures. Steel-toe boots are required during drilling or working with heavy equipment. 
Hearing protection will be wom when working in close proximity to drilling rigs or otherwise 
as necessary. 

A complement of Level C dermal and respiratory protection will be available on-site should 
monitoring as described below mandate a PPE upgrade. Level C PPE will consist of Tyvek 
coveralls, nitrile steel toe/shank boots, chemical resistant gloves, hard hat, safety glasses and 
half-face Air Purifying Respirators (APR) fitted with organic vapor/acid gas cartridges. 

A.6.1 Level C Respiratory Protection Upgrade Guidelines 

In the event Level C PPE upgrade becomes necessary work operations will be shut down 
and the following will occur: 

• All personnel as directed by the site safety officer (SSO) will inspect their half-face 
respirators, Tyvek suits and clean as necessary, ensure proper function and don. 

• All personnel shall perform both negative and positive pressure respirator fit tests. 
If a respirator failure is noticed, it shall be immediately reported to the SSO and the 
defective respirator repaired or replaced. 

• In the event a repair or replacement cannot be made, the affected employee shall be 
removed from the work area until such time as a properly functioning and fitting 
respirator has been acquired. 

• Each employee shall ensure that his/her individual respirator is equipped with organic 
vapor chemical cartridges or organic vapor/acid gas chemical cartridges. 
Replacement cartridges shall be available. E&A is not responsible for providing any 
respiratory equipment to approved subcontractors. Subcontractors must be prepared 
for possible respirator use and provide their employees with the appropriate 
equipment. 

• Once all employees have upgraded to level C PPE and indicate to the SSO that all 
PPE is in place and properly functioning, work operations will resume. 

• Air quality monitoring will continue as prescribed in Section A.4.2. 

The following shall be considered by the SSO in the event a level C PPE upgrade occurs. 
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Respirators protect the wearer from inhaling toxic contaminants. Different respirator 
systems provide different levels of protection. Protection factors (PF) for different 
respiratory protection devices are presented in the following table. 

Selected Respirator Protection Factors 
-:: iT^^^iOf ̂ Resjpirator 4 • • • 

Air Purifying - Half Face 

Air Purifying - Full Face 

Supplied Air Pressure Demand Full Face (Airline) 

Self-Contaiaed Breathing Apparatus (Positive 
Pressure) 

:̂ :: :|PrQteirtiM.;E^^^^ //'^yMMiM/. 

lOx 

50x 

200x 

lO.OOOx 

Protection factors for the respirator types presented above were assigned by OSHA (OSHA Handbook Guidelines). 

A PF is the ratio of the contaminant concentration inside the respirator face piece to that 
of the outside ambient atmosphere. Protection factors may be used to calculate the 
Maximum Use Limit (MUL) of a properly fit-tested respirator. E&A only requires that 
subcontractors and employees be equipped with properly fitted half-face respirators. Thus 
our maximum protection factor is 10 times (x). 

Utilizing this information and having identified benzene as the target contaminant, the MUL 
ofthe half face respirator used in an atmosphere containing benzene can be calculated. The 
OVM PID measures total organic vapor concentrations, and that the average benzene 
concentration constitutes 1.4% of the measured total organic vapor concentrations. If a 
PID OVM reading of 70 ppm contains less than Ippm benzene, then a half face air-
purifying respirator has a MUL of 700 ppm. The following table presents the MUL for 
several different respirators. 

Site Specific MUL's by Respirator Type 

• . TVpe of Respirator- •:;-̂;; 

Air Purifying - Half Face 

Air Purifying - Full Face 

Supplied Air Pressure Demand Full Face (Airline) 

Self-Contained Breathing Apparatus (Positive 
Pressure) 

*MUL(PPM) 

700 

3,500 

14,000 

700,000 

The MUL presented in this table is site specific and based on extensive analytical testing of vapors coUected during steady state conditions. 
Benzene has been identified as the target chemical based on its low exposure criteria. This table assumes benzene comprises 1.4% of the 
total organic vapor present. 
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Review of the above table shows that the half face respirator has a MUL of 700 ppm. Thus 
if total organic vapor readings exceed 700 ppm work would cease and would not resume 
until an detailed evaluation of the exposure situation has been made. The evaluation may 
recommend use of respiratory protection with a higher PF. Implementation of engineering 
controls to reduce or eliminate the exposure hazard, or a combination of these two 
procedures. If the MUL of the half-face respirator is exceeded work will cease until a 
remedy for the exposure has been decided upon and implemented. 

A.6.2 Air Purifying Respirator Limitations 

All site workers are reminded that air purifying respirators (APRs) are subject to several 
important limitations. 

• Be sure the respirator is properly fitted and positive and negative fit tested. 
Improperly sealed and fitted respirators provide little or no protection. 

• Be sure that the appropriate chemical cartridge is installed within the respirator. 
Improperly installed or chosen chemical cartridges provide inadequate protection. 

• Chemical breakthrough of a cartridge will occur. The breakthrough rate varies by 
individual breathing rate, chemical concentration in the atmosphere and a multitude 
of other environmental and individual factors. All personnel must replace their 
chemical cartridge when breakthrough is suspected. At a minimum the chemical 
cartridge will be replaced each day during work which requires respirator use. 

APRs may not be used in oxygen deficient atmospheres. 

A.7 DESIGNATED WORK AREAS 

To control unauthorized access of the public to any work area an exclusion zone will be set 
up which will consist of temporary barriers. Absolutely no unauthorized personnel are 
allowed within the exclusion zone, PPE as designated in Section A.6 will be required and 
no eating or drinking shall be allowed. 

Exclusion zones will be maintained and relocated as necessary. 

A.8 DECONTAMINATION PROCEDURES 

Decontamination procedures will be performed within the exclusion zone using a portable 
decontamination station or at the site's decontamination pad. The portable decontamination 
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Station will consist of two sets of decontamination buckets and associated ancillary 
equipment. One bucket is for washing sampling equipment and one is for personnel 
decontamination. These stations will be maintained within the exclusion zone and will be 
placed on top of a thick plastic liner secured from possible wind disturbance. In addition, 
a self-contained steam cleaning unit will be provided for drilling equipment 
decontamination. Appropriate receptacles for disposal of miscellaneous equipment, PPE 
and decontamination water and rinsate will be provided. Decontamination procedures are 
presented below: 

A.8.1 Personnel 

• Gloves shall be wom at all times within the exclusion zone. 

• Personnel leaving the exclusion zone will wash, rinse and remove gloves and wash 
hands in clean water using soap. 

• If wearing Level C dermal and respiratory protection, prior to exiting the exclusion 
zone personnel will wash, rinse and remove gloves and boots. Remove Tyvek and 
place in plastic trash bag. Wash hands and face in clean water using soap. 

A.8.2 Equipment 

• All down-hole sampling and monitoring equipment will be washed prior to use with 
potable water and Liquinox (non-phosphate soap) rinsed twice without soap in 
potable water, once with bottled, deionized water and wiped down with isopropanol 
and allowed to air-dry. 

• Gloves shall be wom during decontamination of sampling equipment. 

• All down-hole drilling equipment will be steam-cleaned between borings and prior 
to leaving the work area. 

• All sample containers will be thoroughly cleaned and bagged during the sample 
packaging and logging operations. Sample containers will be wiped down with 
potable water and final wiped with bottled, deionized water. 

A.8.3 Other Personnel Protective Procedures 

• There will be no eating, drinking or smoking within the exclusion zone. 
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• Personnel are requested to drink plenty of fluids, a drinking station will be provided 
and maintained. 

• Facial hair is not allowed for level C work. 

• Gloves will be wom during the performance of any sampling (soil, water, or vapor) 
procedure. 

A.9 DISPOSAL PROCEDURES 

Soil cuttings, purge and decontamination water and drilling muds and fluids will be placed 
in DOT-rated 17H 55-gallon liquid tight-dmms or stored in covered soil storage bins. All 
containers will be appropriately labeled prior to leaving the site. Each location will be 
thoroughly cleaned at the end of each work day. No garbage, or debris will remain on-site 
overnight. 

A.10 PROJECT PERSONNEL 

All site personnel, including subcontractors, will have successfully completed a 40-hour, and 
annual 8-hour refresher course in health & safety for hazardous waste site operations in 
accordance with 29 CFR 1910.120 and will have been determined to be physically fit and 
capable of wearing respiratory protection by a medical doctor on an annual basis before 
being permitted to work at the site: All E&A employees are trained and monitored in 
accordance with E&A's Respirator Protection Program which is detailed in our Employee 
Injury Illness Prevention Program (dated March 7,1995). Sub-contractors should consult their 
individual respiratory protection programs prior to placing their employees in any potentially 
hazardous environment. The corporate Health & Safety Director will be responsible for 
personnel document verification and follow up activities related to accident loss reports 
submitted by the project manager. 

The project manager will be responsible for the technical aspects of the project and to 
assure that project health & safety requirements are implemented. 

The on-site safety officer is responsible for conducting daily safety meetings for all site 
personnel (subcontractors and regulatory personnel included) addressing hazard assessment, 
personnel equipment and implementation of the Health & Safety (H&S) Plan. 

Field personnel, including all subcontract personnel and regulatory agents, are responsible 
for understanding and complying with the H&S plan. Field personnel will be required to 
acknowledge and sign (Section A.12) a copy of the H&S plan and attend daily safety 
briefings prior to beginning the days activities. 
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Personnel with special personal health conditions which prohibit compliance with any or all 
parts of the H&S plan will not be allowed within the work areas. 

A.11 EMERGENCY PROCEDURE 

Should an accident occur in the field, the nearest appropriate facility (i.e., medical facility, 
fire department, police department) will be notified immediately. General procedures are 
as follows: 

• In the event of fire or other emergency dial 911. 

• Get medical attention for the injured person immediately. 

Notify the Onsite Health & Safety Officer and/or Site Health & Safety Officer, 
Project Manager, and the injured person's personnel office. 

• Prepare an incident report. The Project Manager is responsible for its completion 
and submittal to the Health & Safety Director and the Corporate personnel office 
within 24 hours. 

• The Onsite Health & Safety Officer will assign duties and coordinate with emergency 
response personnel as required. 

The location of the nearest facilities, their addresses, and phone numbers are presented 
below. Figure A-1 shows the nearest hospital in relationship to the site. 

• Nearest Hospital - Santa Paula Memorial Hospital 
825 North 10th Street 
Santa Paula, Califomia 
(805) 525-7171 

To reach the Hospital, follow highway 126 west to Santa Paula. Exit Highway 126 at 
10"* Street (Highway 150) and travel north (right). Travel north approximately 1 mile 
to a split in the road, and remain to the left (west). This is 10"* Street. Follow this 
road to its end and the hospital will be on the right (east). 

• Ventura County Medical Center 
3291 Loma Vista Road 
Ventura, Califomia 
(805) 652-6000 
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• Fillmore Volunteer Fire Department and 
Ventura County SherifPs Office 
524 Sespe Avenue 
Fillmore, Califomia 
(805) 524-3701 
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A.12 ACKNOWLEDGEMENT AND UNDERSTANDING OF PLAN 

This health & safety plan was prepared by the undersigned, having successfully completed 
OSHA standard 29 CFR 1910.120 40-hour hazardous materials health & safety training. 

Health & Safety Director: 

Site Health & Safety Officer: 

W. Zachary Dickson 

Project Manager: 
Dennis C. England 

I UNDERSTAND AND AGREE TO THE ABOVE PLAN. 

Contractors: 

Geologist/Field Technicians: 

mmmmiEB 
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I UNDERSTAND AND AGREE TO THE ABOVE PLAN. 

Contractors: 

Geologist/Field Technicians: 

Other: 

E[M]OL^[M]P 



APPENDK A - HEALTH & SAFETY PLAN 

Pacific Coast PipeUne Superfund Site Page A-16 
Final Phase 2 Remedial Action Work Plan May 2, 1995 

I UNDERSTAND AND AGREE TO THE ABOVE PLAN. 

Contractors: 

Geologist/Field Technicians: 

Other: 

ElMdL/^lP 
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Hospital Location Map 

The nearest Hospital is Santa Paula Memorial Hospital located at 825 North IO"" Street, 
Santa Paula, California. To reach the Hospital, follow highway 126 west to Santa Paula. 
Exit Highway 126 at 10"" Street (Highway 150) and travel north (right). Travel north 
approximately 1 mile to a split in the road, and remain to the left (west). This is IO"" 
Street. Follow this road to its end and the hospital will be on the right (east). The 
telephone number is (805) 525-7171. 



AIR QUALITY MONITORING LOG 

Project Number:_ 

Project Name: 

Sheet 

Date: 

of 

Monitoring Technician:. 

Monitoring Criteria: 

Project Location:_ 

Monitoring Instrumcnt(s): 

CAUBRATION LOG: 

Date/Method: 

Calibration Gas: 

Instrument Response: 

Excavation 
Designation 

Time 

Results (ppm) 

3-inches Above 
Excavation 

Breathing 
Space 

Notes 

~ 
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SrrE INFORMATION 

Owner: 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
RULE 1166 SOIL MONITORING RECORDS 

MONrrORING INFORMATION 

Company: ENGLAND & ASSOCIATES 

Address:. 

City: 

Name of Person: 

Zip Code:_ 

Monitor Mfg.: Thermo Environmental Instruments 

Model No.: 580A 

Date of Excavation: Calibration Gas: Isobutylene 100 ppm 

TIME 

VOC CONCENTRATION (ppmV) 

EACH LOAD AS 
REMOVED 

STOCKPILE 
SURFACE 

COMMENTS 

' 

' 



Measurement: 

Technique: 

Ranges: 

Minimum Detectable: 

Sensitivity: 

System Time 
Constant: 

Sampling Rate: 

Sample 
Conditioning: 

Power Requirements: 

Battery: 

Photoionization Detection o( 
most organic vapors and some 
inorganic gases are possible — 
See OSHA Chart. 

Digital Readout (LCD) — Auto 
Ranging 0-200 ppm (resolution 
to 0.1 ppm) 200-2000 ppm 
(resolution to 1.0 ppm) 

0.1 ppm benzene in air matrix. 

0.1 ppm benzene on 0-200 ppm scale. 

2.0 sec. at 400 ml/min. sample 
flow 

Nominal Fiow 400 ml/mln. 

Changeable ten micron filter on 
Inlet. 

Internally rechargeable (external 
charger provided with unit). 

[^ailablelOptibhs 
intrinsically Safe (Model 580S) OVM 
Carrying case 
iBM-PC and compatible Communications Software 
Calibration Kit 
Dilution Probe 
Headspace Analysis Cap 
Water Trap 

^;f^jPiice arid beliyeiy Info 

Service Liie: 

Charger Requiremenls: 

Controls, Panel: 

Readout: 

Keypad: 

Other Features: 

Audible Alarm: 

Earphone: 

Physical 

Case Size: 

Weight: 

Communication: 

8 hours per internal battery charge, 
operates from charger indefinitely. 

115/220 VAC. 60/50 Hz, 4 watts 
maximum. 

Two line alphanumeric display with 
bargraph. 

Seven Touch Pads : PWR, N/IQDE. 
RESET, LIGHT, + , - , SPKR. 

80 db audible alarm mounted on 
front panel. 

For operation in noisy environment. 

6.75" X 5.75" X 10.0" (HWD). 

6.0 lbs. 

RS-232 port. 

fE\ W^henMSimi0ar^^ iinsfrumehts ina 

Thermo Electron (U.K.) Ltd., Analytical Division. 830 Birchwood Blvd., Warrington, Cheshire, WA3 7QZ, ENGLAND / Telephone: 0925 / 81 36 00 

Thermo Instrument Systems GMBH, Martenerstrasse 539, 4600 Dortmund 70, WEST GERMANY / Telephone: 231 / 61 70 78 

Thermo Instrument Systems BV, Heerbaan 220. 4817 Breda, HOLLAND/ Telephone: 76 / 713717 

8 West Forge Parkway 
Franklin, MA 02038 

(508) 520-0430 
Telex: 200205 THEMO UR 

FAX: (508) 520-1460 



Lightweight and Compact 
Weighs under 18 ounces and can provide both immediate measurement 
or continuous monitoring for 10 hours on a single charge. Separate 
rechaigeable batteries for pump and display that are field replaceable 
without losing stored data. 

interchangeable Lamps 
Supplied with electrodeless 10.2 eV discharge lamp. Interchangeable 
11.7 eV lamps for extended sensitivity and chlorinated compound 
monitoring. 

Unattended Sampling 
Toxics monitoring for confined space and perimeter monitoring for 
permit compliance applications. Dedicated "memory-less" lead-acid 
battery. Pump runs for full shift on a single charge. 

Convenient Data Download 
PC compatible control software for Windows™ environment to download 
stored data through parallel printer port for manipulation, graphics 
display, or permanent record storage. 

Programmable Alarm Thresholds 
Simultaneously updates TWA, STEL, and Peak exposures. Activates 
both audio buzzer and flashing LED visual display when alarm threshold 
levels are exceeded. 

Leak Detect ion IVIode Software Option 
Records up to 100 single readings with real time measurement display 
plus variable audio signal based upon selected detection limit. 

Hazardous Site Survey IVIode Software Option 
Records readings with site number and alarm setting. 

MiniRAE Ordering Information (see specifications) 
PGM-75K/IH: 
PGM-75KyiD: 
PGM-75K/SV: 
Accessories: 

Basic Kit with Industrial Hygiene Mode Software 
Basic Kit with Leak Detection Mode Software 
Basic Kit with Survey Mode Software 
Backup battery 6V, 500 mAh 

Electrodeless discharge lamp 10.2 eV 
Electrodeless discharge lamp 11.7 eV 
50 ppm isobutylene cal gas boiile 

100 ppm isobutylene cal gas bollle 
Remote access probe assembly (8 ft.) 

Backup pump assembly 
Automotive adapter cable 12V DC 
Analog interlace adapter 
Audio interface adapter 
Gas outlet port adapter 

Replacement 2-5 micron filler pack (5l 

Specifications ^ H 

Size: 

Weight: 

Detector: 

Operating hours: 

Battery: 

Battery Charging: 

Gas Sampling: 

Gas Inlet Probe: 

Gas Outlet Connection: 

Attachment: 

Display: 

Analog output: 

Range: 

Accuracy: 

Response t ime: 

Key pads: 

Protection: 

Alarm setting: 

Alarm: 

Calibration: 

Temperature: 

Humidity: 

7.rLx2.7-Wx1.8"H 

(18.0 cm X 6.9 cm X 4.6 cm) 

18 ounces with tatferies (0.510 kg) 

Interchangeable 10.2 eV electrodeless 
ultraviolet discharge lamp with 
Teflon™/stainless steel chamber 

10 hours continuous 

Two rechargeable 6V, 500 mAh sealed 
lead-acid. Field replaceable. 

Built-in charger with LED status indicators 

Piston pump with >400 ml/min intake 
How rale 

6" flexible, 5/32" diameter 

5/32" barb fitting 

Pocket clip/wrist strap 

7 digit LCD with LED backlight 

Oto I V 

0 to 999.9 ppm with 0.1 ppm resolution 

±2 ppm or ±10% ot reading calibrated to 
100 ppm Isobutylene equivalent 

< 3 sec. to 50% point when exposed to 
100 ppm isobutylene 

Two operation keys, two programming 
keys and ON/OFF key 

Password protected calibration settings, 
alarm limits and curtent data 

Separate alarm limil settings lor TW/A, 
STEL, and Peak 

95 dB buzzer and llashing'red LED to 
indicate exceeded preset limits, low battery, 
or lamp (ailure 

Two point field calibration for zero and 
standard reference gas 

32°F lo l04°F (0 °C to40°C) 

0% to 100% relative humidity 
(non-condensing) 

M i n i R A E PID K i t PGIVI-75K: 

Professional PID unit with 10.2 eV lamp 

llOV AC charging adapter 

Calibration adapter with How controller 

100 ppm isobutylene cal gas bottle (1) 

Organic vapor zeroing kit 

2-5 micron tiller pack (5) 

Computer inlerface adapter 

Hard transpori case. 

Operation and Maintenance Manual 

Replacement Parts List 

1185 D Bordeaux Drive, Sunnyvale California 94089 
!<iOS)745«7.''iQ5 !,r-:'JQBi/J'^'Z.^f'H 
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B.I INTRODUCTION 

This document comprises the Construction Quality Assurance/Quality Control (QA/QC) 
Plan for Phase 2 remedial action construction at the Pacific Coast Pipeline (PCPL) 
Superfund Site in Fillmore, Califomia. This document is prepared in accordance with the 
EPA Superfund Remedial Design and Remedial Action Handbook Guidance Document 
(OSWER, August 1993). A brief discussion of the background and planned remediation 
construction activities are included in this report. For more detailed descriptions, refer to 
the Final Phase 2 Design Report dated December 16, 1994 or the Final Phase 2 Remedial 
Action Work Plan dated May 2, 1995. 

B.1.1 Background 

The PCPL site is located at 67 East Telegraph Road on the eastem edge of the City of 
Fillmore, California. The site, which covers approximately 20 acres, was formerly an oil 
refinery which has since been dismantled. In 1928, Texaco purchased the existing refinery 
and operated it until the early 1950s. An old site map indicates that Richfield Oil Co. 
operated a gas separator plant on a portion of the site in the early 1950s. Since closure of 
the refinery, a portion of the site has been used by Texaco as a pumping station for cmde 
oil produced from local oil fields. 

While the refinery was in operation, miscellaneous hydrocarbon wastes believed to consist 
primarily of tank bottoms, filter cake, and sludge were disposed of onsite in a large pit, 
referred to as the Main Waste Pit and in several smaller pits located throughout the 
property. 

B.1.2 Previous Investigations 

In 1980, Texaco submitted a proposal to the Califomia Regional Water Quality Control 
Board (RWQCB) - Los Angeles Region to remove waste material from the pits and apply 
it to site roads. Chemical evaluation of the waste indicated that portions of the wastes were 
hazardous and additional investigations were requested. From 1983 through 1989, Texaco 
voluntarily conducted ground water and soil assessment programs under the direction ofthe 
Califomia Department of Health Services (DOHS) and the RWQCB. In 1986, Texaco 
excavated and removed 38,000 tons of waste and contaminated soil from the former Main 
Waste Pit and other small waste disposal areas. 

In June 1989, the site was added to the United States Environmental Protection Agency 
(EPA) National Priorities List (NPL). Between 1990 and 1992, a Remedial Investigation/ 
Feasibility Study (RI/FS) was conducted by Texaco to delineate the nature and extent of 
contamination in the soil and ground water at the site and develop a remedial plan. The 

i[M]OL/^[M]© 
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RI/FS reports (ENSR, 1990-1992) identified total petroleum hydrocarbons (TPH) and 
benzene, toluene, ethyl benzene, and xylenes (BTEX) in ground water at various locations. 
Moreover, concentrations of TPH were detected in the vadose zone, but very little evidence 
of BTEX was found in the vadose zone. The RI/FS concluded that ground water pump-and-
treat coupled with limited soil vapor extraction (SVE) in the vadose zone were the 
appropriate remediation technologies for the site. 

In Febmary 1992, the EPA issued a Proposed (Cleanup) Plan outlining the remedial action 
alternatives for the site and a public hearing was held in March 1992 to obtain comments 
from interested parties on the plan. The EPA Record of Decision (ROD)(USEPA, 1992a) 
was then issued in March 1992 followed by the Statement of Work (SOW) (USEPA, 1992b) 
in August 1992 outlining the work required for designing and implementing remedial 
activities at the site. A Preliminary Design Workplan (PDW)(ESI, 1992) was submitted and 
approved by the EPA in December 1992. 

The Consent Decree (CD) (USEPA, 1993) was entered in August 1993. During CD 
negotiations, it was agreed that the remedial design would be completed in phases. The 
Phase 1 Design Report (ESI, 1993) was completed in September 1993 and the Phase 1 
remedial program was implemented in December 1993. 

Based on the results of the Phase 1 remedial efforts, modeling, and testing, the Final Phase 
2 Design Report (E&A, 1994) and the Final Phase 2 Remedial Action Work Plan (E&A 1995) 
were developed. 

B.13 Site Remediation Remedy 

B.I.3.1 Soil Vapor Extraction 

The selected remedy described in the ROD calls for "Soil Vapor Extraction for those areas 
that threaten to contaminate ground water at levels above site cleanup standards..." Target 
zones for soil vapor extraction are shown in Figure 3-1 in the Final Phase 2 Remedial Action 
Work Plan. The southern target area and the northem half of the northern target area are 
in the lower vadose zone. The southem half of the northem target area is in the upper 
vadose zone, but, there appears to be a vertical pathway near wells MW-25D (abandoned) 
and MW-47D. Therefore, this portion of the upper zone is included as a target area. 
Ground water generally flows to the west- northwest, so relatively low concentrations of 
benzene in ground water wells MW-37S and MW-38S indicate that there is no major 
migration pathway from the upper zone to the lower zone in the eastem portion of the 
vadose zone benzene plumes. Therefore, the vicinity of well AEW-1 is considered a 
secondary target area. 
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Wells selected to address these target areas include PEW-1, EW-4, PEW-3, and AEW-1. 
Several other wells are already connected to the vapor extraction piping system near the 
ground water treatment system (GWTS). These include SBD-2 and EW-1 in the southem 
target area and MW-28S in the northern area. These wells are not designated as target 
wells, but one or more may be used if subsequent monitoring indicates the need. 

Initially, a King, Buck/Hasstech (KB/H) thermal oxidizer unit capable of handling up to 150 
scfm total gas and 80 Ib/hr hydrocarbons will be used for extraction from well PEW-1. A 
larger unit capable of handling 1,000 scfm total gas, but lower hydrocarbon concentrations 
than the KB/H unit, will replace the smaller unit when it becomes available and after 
PEW-1 concentrations have decreased considerably and well EW-4 water levels have 
dropped sufficiently to allow extraction. Vapor extraction unit are planned to be located 
near the ground water treatment system for ease of connection to the electric power supply. 

The vapor extraction system operation will continue until monitoring results indicate the 
goals have been met, or that benzene vapors are entering the vadose zone from natural 
sources, or other authorization is given by the EPA. 

B.1.3.2 Ground Water Treatment 

The selected remedy in the ROD calls for " . . . a ground water extraction and treatment 
system to treat extracted ground water to levels that meet the cleanup standard . . ." and, 
"Ground water monitoring to demonstrate that the extraction system is effectively capturing 
the contaminant plume and ultimately, to demonstrate achievement ofthe cleanup standards 
throughout the aquifer . . ." The approach to ground water remediation is to (1) extract 
from wells located such that the hot spots are within the capture zones, and (2) rely on 
natural forces to degrade benzene to its cleanup standard in areas beyond the capture zones. 
Quarterly monitoring will be used to evaluate effectiveness of the capture zones and 
reduction of benzene concentrations throughout the area. 

Ground water target areas are shown on Figure 3-3 in the Final Phase 2 Remedial Action 
Work Plan. Selection of the north and south target areas are based primarily on high 
benzene concentrations in the ground water, but are also influenced by areas of high 
benzene concentrations in the soil and soil gas. The central target area will be included only 
if elevated benzene concentrations are encountered in ground water after installation of well 
EW-7. Wells for ground water extraction were selected to address the identified target 
areas based on results of ground water pumping tests and ground water modeling. These 
are wells MW-28S, EW-2 and EW-6 for the northern target area; wells EW-1, EW-4 and 
EW-5 for the southern target area; and well EW-7 for the central target area. 

RmmmMEB 
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There currently are no plans for the treatment of perched water since most of the perched 
wells are normally either dry or contain little water. If ground water reappears in the 
perched ground water wells and remains in the wells for extended periods, extraction of 
perched water may be incorporated into the ground water treatment system. Perched 
ground water would then be treated above ground in the same manner as ground water 
from the deeper aquifer. 

The chosen remedial method for ground water is extraction using submersible pumps and 
activated carbon treatment. Except for treatment capacity, the design for the Phase 2 
remediation system is similar to that for Phase 1. The system consists of six (or seven, if 
EW-7 is used for extraction) ground water extraction wells using electric submersible pumps 
for extraction, and two activated carbon vessels installed in series for ground water 
treatment. 

Experience shows that solids continue to precipitate from extracted ground water throughout 
the treatment system. The existing bag filter housing will be used with extended life filters 
to minimize solids entering the carbon vessels. These may be supplemented or replaced 
with additional bag filters if the filter bag replacement frequency becomes unacceptable at 
higher flow rates. In order to remove suspended solids that may accumulate on the top 
layers of the granular activated carbon (GAC) vessels, the vessels will be backwashed 
periodically. This will be performed by reversing the flow of the lead GAC vessel and 
backwashing with clean water at 300 gpm for 30 minutes. The process will require a 
portable high flow transfer pump powered by an intemal combustion (IC) engine, two 
10,000-gallon polytanks (clean and dirty water), and 4-inch diameter flexible pipe with cam-
lock fittings. 

LNAPL has been observed in extraction wells EW-1 and EW-4 and may appear in the 
proposed extraction wells. In wells where LNAPL is detected, LNAPL absorbers will be 
installed. In addition, pump shutoff sensors will be installed at sufficient distances above 
the pump to prevent the introduction of LNAPL into the pumps and the GWTS. As a 
secondary check for LNAPL, all pumping wells that may have LNAPL will be monitored 
weekly for the presence of LNAPL. In the event that LNAPL entrainment is apparent, 
extracted ground water from wells with significant LNAPL will be directed to the holding 
tank which will act as a oil/water separator. The water will then flow to the surge tank and 
be directed through the bag filters and treated through the carbon. LNAPL retained in the 
holding tank will be removed and properly disposed of. For operational flexibility, each 
individual influent well hne will be manifolded to pump either directly to the surge tank and 
holding tank or the GAC vessels. 

The necessary modifications to the Phase 1 system will consist of installing additional piping 
to new and existing extraction wells, upgrading the piping in the equipment area for higher 
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flow capacity, installing additional extraction wells, and upgrading the electrical controls for 
additional pumps. Components of the Phase 1 system will be incorporated into the Phase 
2 system whenever possible, although modification may be required for some components. 

The piping will be modified to allow injection of scale inhibiting chemicals into the influent 
and to provide gas blanketing of the tanks with nitrogen or carbon dioxide to minimize 
oxygen contact with the water. Chemical injection and gas blanketing will then be 
implemented if necessary to limit solids precipitation. 

The length of system operation will depend on how quickly cleanup goals are met or 
altemate closure is approved by the EPA. If operating data show inadequacies in the 
capture zone, system capacities, etc., the system may require modification. 

B.2 CONSTRUCTION QUALITY ASSURANCE (QA) PLAN 

A Constmction Quality Assurance (QA) Plan for the Pacific Coast Pipeline (PCPL) 
Superfund site has been prepared for the Phase 2 remedial constmction in accordance with 
the EPA Superfund Remedial Design and Remedial Action Handbook guidance document 
(OSWER, August 1993). The Constmction QA Plan outlines the procedures to be used to 
assure that field constmction activities are provided in a reliable manner and contains the 
following elements: 

• Personnel responsibility and authority; 

• Construction Quality Assurance personnel qualifications; 

• Inspection activities; and 

• Reporting documentation. 

B.2.1 Personnel Responsibility and Authority 

The responsibility and authority of all parties and key personnel involved in the constmction 
of the components of the remedial action are presented in the Project Team Organizational 
Chart, Figure 7-1 in the Remedial Action Work Plan. Implementation of the Phase 2 
remedial construction will be managed by Texaco Environmental Services (TES). Mr. Mark 
Passarini of TES will be involved in the day-to-day management of the Phase 2 remedial 
constmction. 

As a supervising contractor, England & Associates (E&A) will oversee all phases of the 
implementation of the Phase 2 constmction. Mr. Jinghui Niu of E&A will serve as the 
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constmction QA/QC officer. Mr. Niu will direct each phase of the remediation system 
constmction, coordinate constmction activities with all parties, and assist the constmction 
project manager with all phases of constmction management. Mr. Richard Solomon and 
Bob Dadfar of E&A will serve as field quality assurance officers conducting or supervising 
the quality assurance inspections and testing during the remedial constmction. 

England & Associates will provide constmction services for the Phase 2 remedial 
constmction. Qualified contractors specializing on specific tasks will be selected in 
accordance with the guidance set-forth in Section 8.1 - Contractor Selection, in the 
Remedial Action Work Plan. The selected constmction contractors will provide specialized 
constmction services following the Remedial Action Work Plan and under the supervision 
of TES and E&A. Once selected, the contractors shall designate a QA/QC officer for 
assuring the quality of the remedial constmction. 

B.2.2 Personnel Qualifications 

The following table lists project personnel and their respective qualifications. Personnel 
qualifications are based on education, years of experience, professional registrations and 
relevant project experience. 

Personnel 

Jinghui Niu 

Richard Solomon 

Bob Dadfar 

Affiliation 

England & 
Associates 

England & 
Associates 

England & 
Associates 

Education 
(Discipline) 

M.S. 
Civil Engr. 

B.S. 
Mechanical Engr 

B.S. 
Mechanical Engr 

::;S-?-;;::>--:-Expenence;S 

10 

5 

4 

Professional 
Registrations 

P.E. 

P.E. 

- • 

The resumes of the above listed personnel and other key personnel are included in 
Appendix E in the Final Phase 2 Remedial Action Work Plan. 

B.2J Inspections 

Following the completion of each phase of the remedial constmction, an inspection will be 
conducted to verify the operational capabilities of the system components. Inspections will 
be performed for work completed involving well constmction, system piping and trenching, 
the vapor extraction system and the ground water treatment system. 

m&Q)cmiEB 
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Following the drilling and installation of the additional vapor and ground water extraction 
wells, existing and newly-installed wells will be piped to the remediation system. All 
subsurface pipe and conduit shall be installed with a minimum burial of 24 inches. Field 
inspection of all piping and pipe connections will be conducted prior to the backfiUing and 
compaction to ensure no leaks are present. 

As indicated in the Final Phase 2 Design Report, vapor extraction units equivalent to three 
VR Systems Model V4 will be used for site remediation. Once the vapor extraction system 
has been constructed and is operational, individual system components will be inspected and 
checked according to the system manufacturer specifications. 

Upon completion of the remediation system constmction, each newly installed ground water 
well will undergo an aquifer pumping test to establish the optimum pumping rate and 
capture zones for that well. Vapor extraction wells will be tested at various extraction rates 
and influent vapor concentrations to establish optimum benzene removal rates. The 
following table summarizes the Phase 2 constmction QA inspections. 

Table B-1 
Summary of Construction QA Inspections 

Inspection/Test Item 

Well Construction 
Inspection 

Trenching Inspection 

Piping and Fittings 
Inspection 

Vapor Extraction System 
Inspection 

Ground Water Treatment 
System Inspection: 

Newly Installed Well Pump 

Ground Water Treatment 
System Inspection: 
Treatment System 

Components 

Schedule 

During well 
construction 

During trenching 

During pipe installation 

Within 7 days of 
system delivery to the 

site 

Prior to pump 
installation 

Prior to installation 

.'.4 •••;:;:;:;f::: Criteria ani::Procedure^ 

Well seal inspection will be conducted by 
a Registered Inspector as directed by the 

Ventura County Public Works Agency 
Water Resources Division 

Trenching dimensions and locations will 
be checked in accordance with design 

drawings and specifications 

Piping material, size, and installation 
workmanship will be inspected 

System components will be inspected in 
accordance with the approved 

manufacturer specifications for its 
accuracy and workmanship 

Pumps will be inspected in accordance 
with the approved manufacturer 

specifications for their acairacy and 
workmanship 

System components will be inspected in 
accordance with the design drawings and 

specifications for their accuracy and 
workmanship 

. Acceptance Criteria 

Acceptance criteria are 
specified in the well permit 

Meeting requirements in 
design drawings and 

specifications 

Meeting requirements in 
design drawings and 

specifications 

Meeting requirements 
in approved manufacturer 

specifications 

Meeling requirements 
in approved manufacturer 

specifications 

Meeting requirements 
in the design drawings and 

specifications 
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: Insp^tipn/Test Item / 

Ground Water Treatment 
System Inspection: 

Electrical Control System 

. .P 'Schedule "\,;, 

During Installation 

•;:.:•::••• C r i t e r i a u i d l i P r p c e d n r e s •• .. 

Components will be inspected in 
accordance with the design drawings and 

specifications for their acniracy and 
workmanship 

.;::: '̂Acceptance Criteria '"::: 

Meeting requirements 
in the design drawings and 

specifications 

B.2.4 Documentation 

All field activities and collected data related to the constmction quality assurance will be 
documented and maintained for the duration of the site remediation. These records include 
the following items: 

• Daily Field Activity Report Form: Summarizes daily site field activities and includes 
information pertaining to the location and description of activities and the equipment 
used on the project (attached); 

• Equipment Installation Checklist: Any equipment installation checklist provided by the 
equipment manufacturer or supplier will be used during installation activities. 
Records of these checklists will be maintained together with the Daily Field Activity 
Reports and filed for potential inspection; 

• Construction QA Inspection Checklist: The inspection checklist will be used during all 
field inspections related to the Phase 2 constmction. Records ofthese checklists will 
be maintained together with the Daily Field Activity Reports and filed for future 
reference (attached); 

• Problem Identification and Corrective Measure Report: If any problem be identified 
during the remedial constmction period, evaluation will be performed for assessing 
the problem and selecting a corrective method. Any proposed corrective measure 
that addresses material noncompliance with drawing and specifications will be 
submitted to EPA for approval. A report documenting the details of problem 
identification and EPA approved corrective measures will be prepared and submitted 
to the EPA within 60 days of the completion of such corrective actions; and 

• Constmction Completion Report: Upon completion of the field constmction of the 
Phase 2 remediation system, a constmction completion report will be prepared and 
submitted to the EPA. This report will contain details of system constmction, testing 
results, and all necessary field documentation. Any modifications to the design will 
be documented and presented in this report. A set of as-built drawings will also be 
included in the report. 
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B.3 CONSTRUCTION QUALITY CONTROL (QC) PLAN 

The Constmction Quahty Control (QC) Plan for the Pacific Coast Pipeline (PCPL) 
Superfund site has been prepared for the Phase 2 remedial constmction in accordance with 
the EPA Superfund Remedial Design and Remedial Action Handbook guidance document 
(OSWER, August 1993). The Constmction QC Plan describes the QC procedures to be 
used during the course of remedial constmction activities and includes the description of the 
following: 

• QC organization; 

• QC testing; and 

• documentation and reporting. 

The objectives of this Constmction QC Plan are to assure quality of field constmction 
activities and to prevent or minimize potential problems related to system operation. 

BJ.l Construction Quality Control Organization 

Responsibility and authority for constmction quality control is the same as described in 
constmction quality assurance (Section B.2.1). 

B.3.2 Quality Control Testing 

Following the completion of each phase of the remedial constmction, an inspection will be 
conducted to verify the operational capabilities of the system components. Component 
testing will also be performed to ensure that all equipment specifications are met. 

Following the drilling and installation of the additional vapor and ground water extraction 
wells, existing and newly-installed wells will be piped to the remediation system. To ensure 
no fluid leaks are present in the piping prior to backfiUing and compaction, all newly-
installed piping will be pressure tested at three times the working pressure for a minimum 
of one hour. 

As indicated in the Final Phase 2 Design Report, vapor extraction units equivalent to three 
VR Systems Model V4 will be used remediate the vadose zone soils beneath the site. A gas 
line may be installed to the systeni area to provide auxiliary fuel required for system 
operation. Based on a cost comparison, natural gas may be used instead of propane. 
Integrity pressure testing of the fuel gas line will be performed to ensure no gas leaks are 
present. 
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Once the vapor extraction system has been constmcted and is operational, soil gas samples 
will be collected at the extraction wellhead, system influent and effluent to ensure 
manufacturer specified hydrocarbon destmction efficiencies are achieved. Should the results 
of soil gas samples indicate that the vapor extraction systems are not performing at their 
optimum status, necessary system adjustments will be made following manufacturer's 
instmctions. If necessary, a manufacturer representative will be scheduled to perform the 
treatment system optimization tasks at the site. 

Upon completion of the remediation system constmction for the ground water treatment 
system, system components will be tested, including flow meters, pressure gages, telemetry 
system, and automatic control systems. Testing of automatic control system will be 
performed at normal operational conditions as well as special conditions including flooding, 
discharge hne clogging, bag filter clogging, and well and transfer pump failure. Should the 
component testing indicate the existence of any potential operational problems for the 
ground water treatment system, necessary system adjustments or modifications will be made. 
The following table summarizes the Phase 2 constmction QC testing. 

Table B-2 
Summary of Construction QC Testing 

Inspection/Test Item 

Aquifer Testing for Newly 
Installed Pumping Wells 

Vapor Extraction Testing 
for Newly Installed Vapor 

Extraction Wells 

Pressure Testing for Fluid 
Return Piping 

Pressure Testing for Vapor 
Extraction Piping 

;;f ::;"•• Schedule;;-;:;.;;:::; ::v:;;-l 

Within 3 months 
following well 

installation 

Within 3 months 
following well 

installation 

Within 7 days following 
completion of pipe 

installation 

Within 7 days following 
completion of pipe 

installation 

Criteria and Procedures . 

New extraction wells will be tested for 
their sustainable fiow rate 

Hydrocarbon vapor 
concentrations; 
Vapor flow; 
wellhead vacuum. 

Pressure testing will be conducted at the 
following conditions: 
• Testing pressure: 50 psi; 
• Duration: 60 minutes 

A certified pressure gauge in 
accordance wilh ANSI B40.1 
Grade A Standard will be 
used. 

Pressure testing will be conducted at the 
following conditions: 
• Testing pressure: 50 psi; 
• Duration: 60 minutes 

A certified pressure gauge in 
accordance with ANSI 840.1 
Grade A Standard will be 
used. 

Acceptance Criteria . 

Not applicable 

Not applicable 

Less than 2% pressure 
reduction 

Less than 2% pressure 
reduction 

M 



APPENDIX B - CONSTRUCTION QUAUTY ASSURANCE/QUAUTY CONTROL PLAN 

Paciflc Coast Pipeline Superfund Site 
Final Phase 2 Remedial Action Work Plan 

Page B-11 
May 2, 1995 

Inspection/Test Item 

Pressure Testing for Vapor 
Extraction Supplemental 

Fuel Piping 

Ground Water Treatment 
System Components 

Testing: 
Flow Meters 

Ground Water Treatment 
System Components 

Testing: 
Pressure Gauges 

Ground Water Treatment 
System Startup Testing: 

Control System 

Ground Water Treatment 
System Startup Testing: 

Telemetry System 

Vapor Extraction System 
Source Testing 

^ ŝ  
Within 7 days following 

completion of pipe 
installation 

Within one month 
following installation 

Wilhin one month 
following installation 

Wilhin one month 
following completion of 

system inslallation 

Within one month 
following complelion of 

syslem installation 

Wilhin one month 
following complelion of 

system installation 

Criteria and Procedures 

Pressure testing will be conducted al the 
following conditions: 

Testing pressure: 10 psi; 
Duration: 60 minutes 

• A certified pressure gauge in 
accordance with ANSI B40.1 
Grade A Standard will be 
used. 

Flow meters will be volume tested 

Pressure gauges will be tested using 
certified gauges in accordance with ANSI 

B40.1 Grade A Standard 

Control system will be tested at following 
operating conditions: 
• normal operation 
• maximum flow rate 
• surge tank over flow 
• treatment compound flooding 
• discharge line clogging 

bag filter clogging 

Telemetry system will be tested 
transmitting information to main office at 
following operating conditions: 
• normal operation 
• system shut down 

Source testing will be conducted verify 
hydrocarbon destruction efficiency in 
accordance with VCAPCD guidelines 

Acceptance Criteria . 

Less than 2% pressure 
reduction 

Greater than 98% accuracy 

Greater than 98% accuracy 

Successful operation at all 
testing conditions 

Successful transmitting 
correct information at all 

operating conditions 

System specific in 
accordance with VCAPCD 

pennitting requirements 

All testing equipment will either be manufacturer calibrated and certified or field calibrated. 

B3 J Documentation and Reporting 

All field activities and collected data related to the constmction quality control will be 
documented and maintained for the duration ofthe site remediation. These records include 
the following items: 

• Daily Field Activity Report Form: Summarizes daily site field activities and includes 
information pertaining to the location and description of activities and the equipment 
used on the project (attached); 

M m©mw 
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• Equipment Installation Checklist: Any equipment installation checklist provided by the 
equipment manufacturer or supplier will be used during installation activities. 
Records of these checklists will be maintained together with the Daily Field Activity 
Reports and filed for potential inspection; 

• Constmction QC Testing Checklist: The testing checklist will be used during all quality 
control testing related to the Phase 2 constmction. Records of these checklists will 
be maintained together with the Daily Field Activity Reports and filed for future 
reference (attached); 

• Summary Reports of QC Testing: Upon completion of QC testing, a summary report 
will be prepared documenting results of all QC testings and any adjustment and 
modifications made to the vapor extraction and ground water treatment systems. All 
laboratory analytical reports generated during the QC testing will also be included 
in this report; 

• Problem Identification and Corrective Measure Report: If any problem be identified 
during the remedial constmction period, evaluation will be performed for assessing 
the problem and selecting a corrective method. Any proposed corrective measure 
that addresses material noncompliance with drawing and specifications will be 
submitted to EPA for approval. A report documenting the details of problem 
identification and EPA approved corrective measures will be prepared and submitted 
to the EPA within 60 days of the completion of such corrective actions; and 

• Construction Completion Report: Upon completion of the field constmction of the 
Phase 2 remediation system, a constmction completion report will be prepared and 
submitted to the EPA. This report will contain details of system constmction, testing 
results, and all necessary field documentation. Any modifications to the design will 
be documented and presented in this report. A set of as-built drawings will also be 
included in the report. In addition data for the first three weeks of operation will 
be included in the report. 
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CONSTRUCTION QUALITY ASSURANCE INSPECTION CHECKLIST 
PCPL Superfund Site 
Fillmore, California 

Date: Inspector: Project No. 

Inspection Items: 

Inspection Method: 

Equipment Used: 

Acceptance Criteria: 

Inspection Results: 

Comments: 

Inspector's Signature:. 



CONSTRUCTION QUALITY CONTROL TESTING CHECKLIST 
PCPL Superfund Site 
Fillmore, California 

Date: Tested By: Project No. 

Testing Items: 

Testing Method: 

Equipment Used: 

Acceptance Criteria: 

Testing Results: 

Comments: 

Signature:. 
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1. Treated discharge water is diverted to the clean water backwash tank by attaching the 
backwash hose to the cam lock fitting above valve #15 and connecting to the top of 
the clean water backwash tank. The system is in normal series operation. 

2. Valve #15 is opened and Valve #16 is closed in that order. 

3. When the supply water backwash tank has approximately 9,000 gallons, valve #16 is 
opened and valve #15 is closed, in that order. This process is completed while the 
system is in normal operation. The water in this tank will be used to backwash the 
"A" GAC vessel. 

4. The system is then shut down and the valves on the carbon manifold are set for 
backwash as shown on the manifold schedule on the attached drawing C-l. 

5. The supply water hose is connected from the bottom discharge connection of the 
supply water tank to the inlet of the backwash pump. From the outlet of the 
backwash pump, the supply water hose is connected to the cam lock fitting attached 
to valve #13. 

6. The backwash hose is then attached to cam lock fitting below valve #11 and 
connected to the top of "dirty" water backwash water tank. 

7. The backwash pump is started. A gate valve installed on the outlet of the pump is 
used to control the flow rate at approximately 300 gpm. An inline flow meter is used 
to verify the flow rate. 

8. After 30 minutes, the pump is shut off and the system is retumed to normal 
operation. The valves are set for normal series operation. 

9. Pressure readings are taken to verify the effectiveness of the backwash treatment. 
If the pressure drop is high across the "B" vessel, this vessel should also be 
backwashed. 

10. The solids are allowed to settle to the bottom of the used water tank. The decanted 
water is then pumped from the top of the tank into the surge tank or 4,000 gallon 
tank to be treated in the GWTS. 

11. The settled solids are removed by vacuum tmck for disposal or temporarily stored 
on site. 
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GAC VESSEL 

OPERATION TYPE 

SERIES FLOW "A" THEN "B" 

SERIES FLOW "B" THEN "A" 

BACKWASH "A" ONLY 
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THERMAL/CATALYTIC OXIDIZER VAPOR EXTRACTION SYSTEM DATA SHEET 
PCPL, FILLMORE, CALIFORNIA 

Date: 

Time of Day: 

Personnd: 

Destruction Mode (Tliermal/Catalytic): 

Arrival Status (on/off): 

Departure Status (oo/ofO: 

PROCESS INLET VAPOR FLOW STREAM 

Vapor Source 
Time 

(24-lir) 

VOC 
total 

(ppm) 

Methane 
(ppm) 

ROC 
(ppm) 

VAC 
(In. wc) 

Flow 
(scfin) 

Syst. 
Temp. 
(°F) 

COMMENTS 

Initial Readings: 

WeU Influent * 

System Influent 

System Effluent 

ID of WeUs On-Une: m of WeUs off-Une: 

Individual Extraction WeUs: 

Final Readings: 

WeU Influent 

System Influent 

System Effluent • 

ID of WeUs On-Une: ID of WeUs off-Une: 

SYSTEM INFORMATION 

System Operating Hours: 

Blower RPM: 

Knocl(out water total (gal): 

OVM Type: 

Amps: 

Propane Tank (%): 

MAINTENANCE PERFORMED: O Replace belts 
• Check blower oU O Check wcU gas ah- Alter 
• FUl blower oil O Replace weU gas air Alter 
• Lube blower O Change chart paper 

Safety Systems Check: O Hi-temp shutdown • Low-temp shutdown O Fl 

CaUbration Gas: 

Vapor samples coUected O Yes O No 

Fuel Consumption (fPAu"): 

a Check dilution air fllter 
a Replace dUution air fllter 
a Check knockout drum 
a Drain Knockout drum 

ame-out shutdown • Low flow shutdovrn 

Comments: 

* Before dilution 



Date: 

Ground Water Treatment Systeni Field Data Sheet, PCPL 

Measured By: Project No. 

: . ; T i m e ' 

Pr«SSUTiB 

Before Filter 

":̂ :. .(psi) .. .. 

Pressure 
After FUter 

(psi) 

Pregsore 
Between : 

Vessels (psi) 

Discharge 
FlowRate 

^ m ) 
•i-.iSS;:;: Reading:;:;:::;::::::?:.;:;;:;.:; :;:;:::;:;:;:i:;-::;:;:^:;:;:;:x.::::Coiiiriie 

MW-28S 
.EW-1 
EW-2 
EW-4 
EW-5 
EW-6. 
EW-7 • 

1 MW-28S 
EW-1 
EW-2 
EW-4 
EW-5 
EW-6 

1 EW-7 

MW-28S 
EW-1 
EW-2 
EW-4 
EW-5 
EW-6 
EW-7 . 

MW-28S 
EW-1 
EW-2 
EW-4 
EW-5 
EW-6 

1 EW-7 

Page of 



MONITORING WELL PURGE AND SAMPLE FORM Page_of_ 

PROJE(n' NAME: PCPL - FILLMORE PROJECT NO: 225-GOl 

WELL NO: TESTED BY: DATE: 

Measuring Point Description:. 

Static Water Depth (ft): 

Water Level Measurement Instrument: 

Sample Method: 

Time Sampled:_ 

Purge Method:. 

Time Start Purge: 

Comments: 

_Time End Purge:. 

Depth to Water at Sampling: 

Field Preservation: 

WeU Volume 
Calculation 

(nil in before 
purging) 

Total 
Depth 

(ft) 

••• • • • . : . : . : ; T i m e ' . 

Voluine Purged 
(GaUons) 

Purge Rat* (gpm) 

Temperature 

(F°) 

• . • • p H • •• • 

Specific 
Conductivity 

(/imhos/cm) x lOOO . 

Odor 

Color / Clearness 

Number of Casing 
Volumes Removed 

Depth 

to 
Water 

(ft) 

= 
Water 

Column 
(ft) 

X 

Multiplier for Well Size 

2 inch 
casing 

0.17 

4 inch 
casing 

0.66 

6 inch 
casing 

M 7 

= 
Volume 

(gal) 
(one well) 



PCPL Superfund Site - Ground Water Depths - 2nd Quarter 1995 

WeH No. 

MW-5S 

MW-16D 

MW-24D 

MW-23 D 

MW-22D 

MW-22S 

MW-32S 

MW-46S 

MW-14S 

MW-21 S 

MW-4S 

MW-13 P 

MW-44S 

MW-34S 

MW-35S 

MW-36S 

Date Time 
Depth to Water 

(Feet) 

Xst Qtr 95 
Depth to 

Water 
(Feet) 

157.93 

156.68 

116.47 

108.00 

104.92 

9738 

87.04 

8935 

77.08 

74.37 

69 i4 

54.65 

6638 

65.18 

59.61 

50.21 

TOC 
Elev. 

(Feet MSL) 

572.89 

570.56 

53350 

524.92 

522.29 

521.99 

513.12 

515.50 

50438 

502.29 

498.17 

498.22 

492.63 

491.95 

484.73 

476.00 

Measured 
Well Depth 
From TOC 

(Feet) 

160.64 

18036 

165.27 

141.01 

159.85 

137.40 

124.67 

105.58 

91.11 

113.30 

103.16 

65.72 

106.88 

114.71 

98.44 

85.79 

Perf. 
Depth 
(Feet) 

155-165 

160-180 

143-163 

122-142 

150-160 

117-137 

105-125 

60-105 

70-90 

93-113 

95-105 

47-67 

57-107 

95-115 

80-97 

70-85 

Measured 

Odor 
LNAPL 

(Feet) or 
Sheen 

By: 

Comnwnts 

Page 1 



WeU No. 

MW-6S 

MW-33D 

MW-3 ID 

MW-47D 

MW-25S 

MW-29D 

MW-29S 

PEW-3 

MW-llS 

MW-lOP 

MW-38S 

PEW-2 

PEW-4 

PEW-5 

PEW-6 

MW-37S 

MW-27S 

MW-IS 

Date Tune 
Depth to Water 

(Feet) 

:1st Qtr 95 
Depth to 

Water 
(Feet) 

9136 

95.88 

66.54 

79.88 

7038 

71.95 

59.50 

43.46 

67.43 

42.85 

69.72 

41.46 

40.11 

40.73 

40.51 

76.41 

103.28 

104.47 

TOC 
Elev. 

(Feet MSL) 

517.47 

514.48 

488.52 

501.43 

502.86 

49439 

494.02 

502.78 

501.78 

502.61 

503.07 

502.21 

501.18 

501.60 

500.75 

507.80 

530.92 

532.72 

Measured 
WeU Depth 
From TOC 

(Feet) 

117.16 

150.26 

135.98 

137.47 

10354 

131.27 

9933 

46.10 

89.05 

49.64 

88.12 

45.10 

4438 

4435 

44.82 

95.17 

137.18 

117.88 

• Perf. 

Depth 

(Feet) •-. 

104-114 

140-150 

125-135 

120-135 

81-101 

120-130 

77-97 

10-45 

65-86.5 

38-48 

56-86 

20-45 

20-45 

20-45 

20-45 

65-95 

115-135 

104-114 

Odor 
LNAPL 

(Feet) or 
Sheen: 

Comments 
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WeH No. 

SBC-1 

MW-12S 

MW-30S 

liW-5* 

MW-WS 

MW-18S 

MW-19S 

SBB-1 

PEW-1 

MW-28S* 

MW-42S 

MW-43S 

MW-41 S 

MW-39S 

MW-45S 

MW-3S 

MW-26S 

EW-1 

Date Time 
Depth to Water 

(Feet) 

1st Qtr 95 
Depth to 

Water 
(Feet) 

38.93 

5050 

46.96 

51.87 

43.23 

33.21 

44.41 

Dry 

72.63 

89.42 

89.06 

72.45 

67.24 

53.17 

58.04 

79.26 

58.17 

56.66 

roe 
Elev. 

(Feet MSL) 

483.69 

48631 

482.83 

476.14 

47658 

470.41 

478.76 

512.32 

513.85 

511.69 

515.04 

49950 

49633 

485.78 

48536 

508.66 

49153 

489.79 ' 

Measured 
WeU Depth 
From TOC 

(Feet) ., 

4533 

61.35 

87.17 

973 

63.18 

7052 

77.17 

5033 

74.27 " 

117.69 

105.77 

106.04 

86.73 

74.49 

96.23 

87.40 

9257 

94.46 

Perf. 
Depth 
(Feet) 

25-45 

45-65 

65-85 

45-50 

32-62 

45-69 

58-78 

30-50 

49-74 

98-118 

75-105 

65-105 

65-85 

53-73 

45-95 

725-825 

70-90 

65-90 

Odor 
LNAPL 
(Feet) or 

Sheen 
Comments 
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WeH No. 

EW-4* 

SBE-1 

MW-8S 

MW-7S 

MW-2S 

EW-2 

SBD-2 

SBD-3 

P2 

MW-9S 

MW-20S 

MW-17S 

AEW-1 

EW-6** 

EW-7** 

Date Time 
Deptij to Water 

(Feet) 

1st Qtr 95 
Depth to 

Water 
: (Feet) 

52.98 

46.89 

49.75 

49.78 

88.14 

79.28 

Dry 

52.29 

84.91 

48.47 

57.02 

57.86 

Dry 

-

-

TOC 
Elev. 

(Feet JMSL) 

483.40 

484.17 

48434 

484.11 

51550 

50657 

488.83 

487.75 

512.78 

483.60 

48858 

490.97 

-

-

-

Measured 
WeUDepUi 
From TOC 

107.12 

5037 

72.17 

5733 

96.12 

115.66 

49.09 

55.98 

102.39 

69.90 

9133 

75.45 

53.10 

-

Perf. 
Depth 
(Feet) 

495-675 

25-50 

45-71 

63-73 

825-925 

803-953 

15-50 

32-55 

92-102 

48-685 

73-93 

53-73 

458-453 

-

-

Odor 
:;; LNAPL. 
(Feet) or 

: : Sheen 
Comments 

* Pumping Wells 
••Proposed Wells 

Page 4 



PCPL Superfund Site - Ground Water Depths at Ultramar - 2nd Quarter 1995 
May 9, 1995 

WeU No. 

ULTM-MW-2 

ULTM-MW-3 

ULTM-MW-5 

ULTM-MW-6 

ULTM-MW-7* 

ULTM-MW-8 

ULTM-MW-9* 

ULTM-MW-10 

ULTM-MW-11 

ULTM-MW-13 

ULTM-MW-14 

Time 
Depth (o Water 

(Feet) 

1st Qtr 95 
Depth to 

Water 
(Feet) 

4034 

36.41 

3654 

40.70 

43.04 

33.84 

42.85 

34.10 

37.04 

12.48 

2056 

TOG 
Elev. 

(Feet MSL) 

475.65 

472.67 

474.48 

474.63 

477.70 

468.03 

474.20 

465.93 

470.68 

444.95 

447.02 

Measured 
Well Depth 
From TOG 

(Feet) 

44.49 

44.55 

44.45 

59.07 

56.94 

5752 

7752 

72.28 

71.58 

4533 

47.88 

Perf. 
Depth 
(Feet) 

36-61 

32-52 

36-51 

30-60 

30-60 

30-60 

60-80 

45-75 

40-75 

20-50 

18-50 

Odor 
NAPL (feet) 

or Sheen 

Amount . 
Purged ; 

(Gallons) 

Sampled By: 

Commeotif 

* Sample these wells for TPH (gasoline) and BTEX 
If there is an NAPL in the well, measure thickness and try to collect a sample in a 40 ml vial. 



PCPL Superfund Site - LNAPL Monitoring Form 

Measured By: 

WeU No. Date Time 
Depth to 

Water 
(Feet) 

Ist Qtr 95 
Depth to 

Water 
(Feet) 

TOG 
Elev. 
(Feet 
MSL) 

Measured . 
WeU Depth 
: (Feet). 

(From TOG) 

Perf. 
Depth 
(Feet) ;^ 

LNAPL 
(Feet) or 

Sheen 

SoakEase™ 

Size 
(inches) 

Weight 
(lbs.) 

:; Increase 
in Weight 

(lbs.) 

Comments 

PUMPING WELLS - (WEEKLY) 

EW-1 

EW-4 

56.66 

52.98 

489.79 

483.40 

94.46 

107.98 

65-90 

495-675 

2" 

2" 

MONITORING WELLS - (MONTHLY) 

MW-9S 

MW-17S 

MW-20S 

PEW-6 

SBE-1 

48.47 

57.86 

57.02 

4051 

46.89 

483.60 

490.97 

48858 

500.75 

484.17 

69.90 

75.45 

9133 

44.82 

5037 

48-685 

53-73 

73-93 

20-45 

25-50 

4" 

4" 

4" 

4" 

2" 

BAG FILTER CHECK (BI-WEEKLY) COMMENTS: 

GENERAL COMMENTS: 



K-/ iffilP •>» • 
PROJECT MANAGER: 

COMPANY: i(M@L/^f^D l l ASSOCDATES 
ADDRESS: 15375 Borfonco Porkwoy, Suite F-106 

Irvine. Colifomio 92718 
Phone: 714-453-8085 Fox: 714-453-0733 

B I L L TO: 

COMPANY: 

ADDRESS : 

SAMPLERS SICNAIURE PHONE NUMBER 

SAMPLE ID DATE TIME 

PROJECT INFORMATION 

PROJECT NUMBER: 

PROJECT NAME: 

PURCHASE OROER NUMBER: 
VIA 

TAT: 

MATRIX l A B ID 

0 
0 

0 

•V 

l/t 
c 
0 

. a 

0 
0 
0 

* o >-
X 

E 

1 s 
a . 

0 

0 

0 

—J 

1 ro 

v t 

OJ 

0 

• D 
C 
0 

0 

c r 
0 
t r , 

.—> 
0 

X 

0 

1/1 

Q 

0 
CO 

Q 

c 

t n 
0 

0 

CT» CT> 0 1 
0 0 0 

i/> fcD t n 

d " C J " C J " 

r . rM rw 
0 0 0 

CD 
CNl . 

S "̂  
0 0 rv i 

L—» "^ 1 

0 " ' .;^ 
0 0 UJ tn 

0 ?i s 

i > i 
• - * " 

«> h o 0 
s? ° -

. * ! 0 « 
0 0 Q-

SAMPLE RECEIPT 

TOTAL NUMBER OF CONTAINERS 

CHAIN OF CUSTODY SEALS Y / N / N A 

INTACT? r / N / N A 

RECEIVED GOOD COND./COLD 

U B NUMBER 

SAMPLE DISPOSAL INSTRUCTIONS 

COMMENTS: 

c r 

Is 
0 

J 
X 

0 " 

0 
00 

UJ 
X 
t— 
CD 

1 t-> 

1 
X 

0 
CO 

%n 
C 
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0 

>-
X 

• D 

" o 
c 

0 
. c 
CJ 

C7» 
C3 

C> 
_X^ 

1 
X 

vt 
c 

-O 

Cl 
*-» 
0 

"O 
>-. 

X 

0 
" o 
E 
0 

< 

CJ 
X 

1 
X 
<-w 

0 
r g 

CO 

is 
< . / I 

^ ^ c 
• 0 0 

„ .g 
0 0 
C 0 
c 0 

c n 
D 
i n 

^^ 
E 

0 

i n 

Q-

t j 

*C 
0 

o> 

0 

? " r 1 

.•:-v:-'^ 

!v:X' 

REUNQUISHED BY: 1. 

Signoture: l ime: 

Printed Nome: Dole: 

Compony 

CNQLANO SHAHIN & ASSOCfATCS 

1 RECEIVED BY: 1. 
Siqnoluf t : Tme: 

Printed Nome: Dole: 

Coinpcnj, 

c n 

0 
00 

S 
CD 

OJ 
1 - o 

" 0 

«1 
a . 

CJ> 
0 
0 

t n 
- 0 
Q . 

E 
0 
- 0 ^ ^ 
0 0 

« t (-^ 

=>s 
(.U — 

^ ^ 
l / l ^ ^ 

CD 0 

E 
0 

0 

l / l 
2 

CL 

E 

:? 

cn 
0 
0 

0 

rO 

S-
.-
" o 

E 
0 

0 

C >̂  
0 
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0 1 

0 

1 
0 
0 

<_) 
0 

c n 
0 
0 

E 
0 
0 
i n 

1/1 

QJ 

:z 
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0 
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"S 
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0 

' C 

REUNQUISHED BY: 2. 

Signoture: Time. 

Printed Nome: Dote: 

Compony. 

RECEIVED BY: 2. 
Signoture: Time: 

Printed Nome Dole: 

Compony. 
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c 

' a 
' c: 
1 0 
0 

r° 

£ 
Z 

RELINQUISHED BY: 3. 

Signoture. Time: 

Printed Nomr Dol t : 

Compony 

RECEIVED BY; 3. 
Signotu'e l ime 

Printed Nome Dote: 

Compony 
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