
 
 
 
October 4, 2002 Job No. 08BP.60210.01 
 
Barry Pulver 
California Regional Water Quality Control Board 
San Diego Region 
9174 Sky Park Court, Suite 100 
San Diego, California 92123 
 
 
SUBJECT: Workplan for Monitoring the Well #118 Pump Test 
  ARCO Facility No. 03012 
  27641 Ynez Road 
  Temecula, California 
   
 
Dear Mr. Pulver: 
 
SECOR International, Inc. (SECOR), on behalf of Atlantic Richfield Company (Atlantic Richfield), has 
prepared this workplan to conduct continuous groundwater elevation monitoring during temporary 
production pumping of Rancho California Water District (RCWD) Well #118 in the vicinity of the above 
referenced site (Figure 1).  The purpose of the proposed work is to observe and evaluate the affects of 
pumping of Well #118 on groundwater elevations in wells screened within the shallow water-bearing unit 
in the site vicinity.  The proposed work is intended to comply with Investigation Order No. R9-2002-318 
dated September 24, 2002 and issued by the California Regional Water Quality Control Board, San Diego 
Region (RWQCB-SD) to Atlantic Richfield and other parties (see Appendix A).   
 
Atlantic Richfield is currently conducting groundwater quality monitoring, site investigation and 
remediation efforts as part of Cleanup and Abatement Order No. R9-2002-0024 (CAO) dated February 
14, 2002 (issued to Atlantic Richfield), and the January 2, 2001 RWQCB-SD letter issued to Atlantic 
Richfield and others.  The January 2, 2001 letter discusses the February 29, 2000 detection of methyl tert-
butyl ether (MTBE) at a concentration of 3.7 micrograms per liter (ug/L) in groundwater from nearby 
water production Well #118 (State well designation 08S/03W-02J01S), operated by RCWD.  Well #118 
was shut down and removed from production on September 10, 2000.  Between September 2000 and 
January 2001, concentrations of MTBE have been as high as 24 ug/L in groundwater samples from Well 
#118.  MTBE has not been detected in groundwater from Well #118 after June 2001, and currently 
RCWD maintains a pumping schedule of approximately 4-hours per day every other day at approximately 
2,200 gallons per minute (RWQCB-SD communication with RCWD).  Well #118 is located 
approximately 2,300 feet west (down-gradient) of ARCO No. 3012.   
 
The objective of the proposed work is to assess the affect of Well #118 pumping on water levels in the 
shallow water-bearing unit in the site vicinity.  SECOR understands that RCWD intends to shutdown 
intermittent production from Well #118 between October 18, 2002 and October 22, 2002.  Between 
October 22nd and October 25th, RCWD intends to pump Well #118 at a rate of approximately 2,200 
gallons per minute.  During production, groundwater will be sampled by RCWD periodically, and 
analyzed by a State Certified laboratory to monitor for the presence of MTBE and other hydrocarbons.  
The well will again be shut down after that until October 28th.  During these same periods, water levels 
will be measured and recorded electronically in the shallow monitoring wells in the site vicinity.   
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SITE DESCRIPTION 
 
The site is currently an operating ARCO AM/PM convenience store and retail gasoline station located 
within a retail shopping area on the northwest corner of Rancho California Road and Ynez Road, at 
27641 Ynez Road in Temecula, California (Figures 1 and 2).  Immediately to the south of the site is a 
Black Angus restaurant, to the west of the site is a Chili's restaurant and a small, man-made pond, as well 
as various business offices with a parking structure.  Immediately to the north of the site is a bank, and 
Ynez Road borders the site to the east.  I-15 lies immediately to the west of the pond and the parking 
structure. 
 
The site is located in the City of Temecula, within the northwest trending Temecula Valley.  According to 
the United States Geological Survey (USGS) 7.5-Minute Murrieta, California Topographic Map, the site 
is located at an elevation of approximately 1,020 feet above mean sea level (MSL).  The topography in 
the vicinity of the subject site is generally flat, sloping gently to the west.  Murrieta Creek is located 
approximately 2,100 feet to the west of the site.  Water production Well #118 is located approximately 
2,300 feet west of the site.  I-15 and Murrieta Creek lie between ARCO No. 3012 and Well #118. 
 
PREVIOUS INVESTIGATIONS 
 
In 1987, hydrocarbon odors were detected in the sewer laterals located next to the buildings adjacent to the 
site.  In response to these initial complaints, Atlantic Richfield retained Applied Geosystems to conduct a 
soil gas survey beneath the site.   
 
The results of this initial investigation indicated the presence of hydrocarbon vapors in the vicinity of the 
underground storage tanks (USTs) in the northeast portion of the site.  From June to October 1988, Applied 
Geosystems drilled 24 soil boreholes (B-1 through B-24).  Fourteen of these boreholes were subsequently 
converted into groundwater monitoring wells, MW-1 through MW-14.  In October 1988, Applied 
Geosystems installed a passive liquid phase hydrocarbon (LPH) removal system to recover LPH from wells 
MW-5, MW-6, MW-8 and MW-9.  LPH was removed from these wells, temporarily stored on site in above 
ground containers, and later disposed of. 
 
In February 1989 Atlantic Richfield retained the services of Geraghty & Miller (G&M).  In May 1989 the 
site was demolished and the USTs were removed from the site, including the former waste oil UST.  In June 
1989, G&M submitted a remedial action plan (RAP) to the Riverside County Department of Environmental 
Health (RCDEH) and based upon a soil vapor extraction test conducted in June 1989, suggested that a soil 
vapor extraction (SVE) system, in conjunction with a groundwater treatment and re-injection system, would 
be an effective means for the remediation of hydrocarbon impacted soil and groundwater beneath the site.  In 
July 1989, MW-3 and MW-4 were abandoned because the wells were badly damaged during site demolition. 
 In December of 1989, G&M supervised the drilling and subsequent installation of seven groundwater 
monitoring wells (MW-15 through MW-21) and one recovery well (RW-1).   
 
In January 1992, G&M installed and began operations of a groundwater pump and treat system.  
Groundwater was pumped from MW-1, MW-8, MW-14 and RW-1, passed through activated carbon at a 
rate of approximately 1.1 gallons per minute (gpm), and re-injected into MW-18 and MW-20.  The system 
operated until October 1993 when it was shut down to allow for the construction activities of the new ARCO 
am/pm facility (currently known as ARCO Facility No. 05928).   
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In March 1992, G&M installed a temporary SVE system, which was replaced with a permanent SVE 
system, a CSM Torvex Model 5A catalytic unit, in July of 1992.  The SVE system was connected to MW-2, 
MW-8, MW-10, MW-14, and MW-15, and operated until October 1993 when, as with the groundwater 
treatment system, the SVE system was shut down to allow for the construction activities of the new ARCO 
am/pm facility.  During the operation of the SVE (July 1992 to October 1993), approximately 77,515 pounds 
of total petroleum hydrocarbons as gasoline (TPHg) were extracted and treated from the subsurface soils. 
 
During construction of the new Atlantic Richfield facility, G&M destroyed wells MW-1, MW-2, MW-7, 
MW-8, MW-10, and MW-15 to allow for the grading and compaction activities, and supervised excavation 
at the site.  The upper 10 feet of soil was excavated and temporarily stockpiled on the neighboring property 
to the south of the site.  The soil was excavated in four stages that took place between October 14 and 
October 28, 1993.  The excavated soil was segregated into three stockpiles based on field Organic Vapor 
Meter (OVM) readings.  Soils with non-detectable OVM readings were placed in the “clean” stockpile, soils 
with OVM readings less than 100 parts per million by volume (ppmv) were placed in the “low OVM 
reading” stockpile, and soil with OVM readings exceeding 100 ppmv were placed in the “high OVM 
reading” stockpile.  Soil samples were then collected from each of the three stockpiles following RCDEH 
guidelines.  A portion of the soil that had no detectable concentrations of TPHg and benzene, toluene, 
ethylbenzene, and xylene isomers (BTEX) was re-compacted into the excavation.  Stockpiled soil with 
detectable concentrations of TPHg and BTEX was removed from the site.  Approximately 1,313 tons of soil 
were removed from the site and transported to state-certified landfills for disposal.     
 
In December 1993, G&M supervised the drilling and subsequent installation of two groundwater monitoring 
wells (MW-22 and MW-23) and three groundwater recovery wells (RW-2 through RW-4) to replace the 
wells destroyed during the construction of the new Atlantic Richfield facility.  Following the new 
construction, the groundwater pump, treat and re-injection system was restarted, but the SVE system was not 
restarted.  In June 1994, G&M apparently recommended closure of the subsurface soils from the RCDEH.  
However, supporting documentation was not located during a file review conducted at the RCDEH.  
 
In October 1994, Atlantic Richfield retained the services of SECOR.  The groundwater treatment system was 
turned off because it did not appear to be a cost effective means to remediate the remaining hydrocarbon 
impacted groundwater beneath the site.  Since the initiation of the groundwater treatment system, 
approximately 835,933 gallons of water have been treated.  Based upon the average pumping rate of water 
through the system (1.1 gpm) and TPHg and BTEX concentrations measured in water samples collected 
from the system, a total of approximately 40.3 pounds of TPHg and 12.9 pounds of BTEX constituents have 
been treated. 
 
In April 1996, SECOR personnel supervised the drilling and subsequent installation of two air sparge (AS) 
wells, AS-1 and AS-2.  Following the installation of the wells, SECOR conducted an AS feasibility study, 
and determined that AS would be an effective means to remediate hydrocarbon impacted groundwater 
beneath the subject site. 
 
In March 1998, MW-11 was destroyed because it was deemed no longer necessary for ongoing assessment 
and monitoring at the site.  In addition, several wellhead security vaults were replaced to maintain the 
integrity of the wells. 
 
On January 19, 1999, a SECOR geologist supervised the drilling and subsequent installation of monitoring 
wells MW-24 and MW-25.  The purpose of these wells was to test for the presence of MTBE in 
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groundwater in the down-gradient direction of the site.  MTBE was detected in groundwater samples 
collected from MW-24 and MW-25 following well installation, at concentrations of 38 ug/L and 170 ug/L, 
respectively. 
 
A Corrective Action Plan (CAP) was prepared for the site by SECOR in July 1999.  Because of the history 
of aggressive remediation and excavation at the site, and the fact that more than 80,000 lbs of hydrocarbons 
had been previously removed at the site, a passive remediation approach was considered which would 
employ remediation by natural attenuation.  RCDEH required that plume control be instituted, and SECOR 
submitted an addendum to the CAP to RCDEH on November 10, 1999 proposing plume control measures 
involving groundwater extraction. 
 
During June 2000, a SECOR geologist supervised the drilling and installation of wells MW-26 and MW-27. 
 Well MW-26 is a 6-inch diameter groundwater extraction well.  Well MW-27 was installed as an 
observation and monitoring well.  On June 20, 2000, SECOR personnel performed a step drawdown 
pumping test using well MW-26 as the pumping well.  Wells MW-27, RW-3 and RW-4 were used as 
observation wells during the aquifer testing.  Based upon test results, hydraulic conductivity in well MW-27 
was calculated to range between 2.75 ft/day and 9.79 ft/day, and at 2.0 gpm the maximum width of the 
capture zone in the cross-gradient direction around well MW-27 was estimated to be 72 feet with a 
stagnation point distance in the down-gradient direction calculated at 36 feet. 
 
On April 23, 2001, SECOR supervised the drilling and subsequent installation of on-site monitoring wells 
MW-28 and MW-29.  These wells were installed to provide additional groundwater monitoring data in 
the canopy area on site. 
 
In compliance with the January 2, 2001 requirements from RWQCB-SD, interim remediation was 
conducted at the site using bi-weekly vacuum truck pumping events during 2001 and during 1st Quarter 
2002.  Between January 24, 2001 and February 28, 2002, these pumping events have removed 
approximately 18,059 gallons of water from MW-26 and MW-16.   
 
A National Pollution Discharge Elimination System (NPDES) permit (No. 9-000-000-941) under 
CAG919002 was obtained from RWQCB-SD on April 25, 2001 and an interim groundwater pumping and 
treatment system was installed during May 2001.  The system consists of a pneumatically driven 
groundwater extraction pump installed in well MW-26.  Groundwater extracted from MW-26 is treated 
via three canisters each containing granular activated carbon (GAC).  The GAC is specifically engineered 
by the vendor to remove MTBE.  Because of high background manganese concentrations in local 
groundwater, and the costs associated with treating manganese to meet NPDES requirements, SECOR and 
Atlantic Richfield decided to obtain a discharge permit for local POTW managed by Eastern Municipal 
Water District (EMWD) during 1st Quarter 2002. 
 
On May 3 2001, a SECOR scientist supervised CPT of soils, and direct-push soil and groundwater sampling 
at a location adjacent to RCWD well #118 (CPT-118) to a total depth of 90 feet bgs.  No petroleum 
hydrocarbon compounds including oxygenates were detected in soil samples to 90 feet bgs.  TPHg was 
detected at a concentration of 50 ug/L in groundwater collected at 37 feet bgs adjacent to well #118 (50 ug/L 
TPHg was the reporting limit for the 8015B analysis).  No additional petroleum hydrocarbon compounds, 
including oxygenates, were detected in the groundwater samples.     
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Between October 1 2001 and October 31 2001, SECOR’s site investigation team supervised drilling of 21 
CPT borings, including direct-push groundwater sampling at each location to total depths between 
approximately 75 feet bgs and 100 ft bgs.  The borings were located in the shopping center west of the site 
and in a vacant field immediately west of I-15 freeway west of the site.  Dissolved MTBE ranged between 
non-detect (<5.0 ug/L) and 9,400 ug/L (boring CPT-5, 42 ft bgs).  The deepest groundwater sample with 
detectable dissolved MTBE was CPT-5, 95 ft bgs with 13 ug/L MTBE.  Dissolved benzene ranged from 
non-detect (<1.0 ug/L) in the majority of groundwater samples to 19 ug/L (boring CPT-14, 20 ft bgs).  Draft 
results for the CPT work were submitted to RWQCB-SD in November 2001.  In addition, deep stratigraphic 
information was obtained by drilling and continuously logging core in 3 mud rotary soil borings, each to a 
depth of approximately 400 ft bgs (DB-1 through DB-3).  Each deep boring was geophysically logged for 
variations with depth of spontaneous potential (SP), normal resistivity (NR), natural gamma log (NGL) 
and temperature. 
 
On November 29 and November 30, 2001, following removal of dispenser islands, and exposure of 
product lines, and vent lines, a SECOR scientist collected 36 soil samples from beneath the former 
product lines and dispensers under the direction of a RCDEH inspector.  On December 3, 2001, two 
additional soil samples were taken by a SECOR scientist.  Each sample was placed in a 4-ounce glass jar 
and closed with a TeflonTM -lined cap to avoid the possible loss of volatile components, labeled and 
placed in a chilled cooler with ice.  A total of 38 soil samples were collected from beneath the locations of 
the former dispensers and existing product lines under the supervision and direction of the RCDEH.  
TPHg concentrations were detected in 5 of the 38 soil samples collected from beneath the product lines 
and dispensers.  MTBE concentrations were detected in all but two of the product line and dispenser soil 
samples.  Benzene was detected from one dispenser soil sample. 
 
On May 23, 2002, a SECOR scientist supervised the drilling and installation of recovery well RW-5 in the 
location illustrated on Figure 2.  The recovery well was installed to expand the existing groundwater 
treatment system associated with the site.  On May 30, 2002, a drawdown test was conducted on RW-5 
during well development activities, to assess the recharge rate of the well.  Approximately 365 gallons 
were bailed from the well in a time of 30 minutes.  After well installation activities were completed, well 
RW-5 was plumbed to the existing groundwater treatment system. 
 
On June 24 and June 25, 2002, SECOR’s site investigation team supervised drilling of 5 CPT borings, 
including depth-discrete direct-push groundwater sampling at each location in different water-bearing units 
to total a total depth of approximately 100 ft bgs.  The borings were located west of the movie theater in the 
shopping center west of the site, immediately west of the bank building and east of the remediation 
compound, and in a vacant field immediately west of I-15 freeway west of the site. 
 
After EMWD and RWQCB-SD approval, operation of the on-site interim groundwater pumping and 
treatment system resumed on June 20, 2002.  The remediation system was shut down on June 28, 2002 by 
order of the EMWD to meet POTW volume limitations per the POTW NPDES Permit and RWQCB-SD 
regulations.  A total of 18,928 gallons were pumped, treated, and discharge during June 2002.  In order to 
stay in compliance with RWQCB-SB requirements, interim remediation resumed on August 23, 2002 
using bi-weekly vacuum truck pumping events. 
 
SECOR and others have conducted quarterly groundwater monitoring and sampling of the shallow (<42 ft 
bgs) groundwater monitoring wells at the site from 1989 through the present.  During that time, maximum 
benzene concentrations have decreased from 20,000 ug/L (MW-5, 8/29/90) to 210 ug/L (MW-29, 07/10/02) 
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at present.  Maximum MTBE concentrations have decreased from 25,000 ug/L (MW-16, 11/20/00) to 4,300 
ug/L (MW-16, 07/10/02) at present (SECOR, August 6, 2002). 
 
GEOLOGY AND HYDROGEOLOGY 
 
The site is located within the Peninsular Range Geologic Province.  This region is underlain by a basement 
complex of Late Cretaceous undifferentiated granitic rocks of the Southern California Batholith and Jurassic 
pre-batholithic metavolcanic rocks.  Locally, the basement complex in this region is non-conformably 
overlain by thick successions of Pleistocene nonmarine sedimentary deposits and Jurassic marine 
sedimentary and metasedimentary rocks (Division of Mines and Geology, 1966). The Pleistocene nonmarine 
sedimentary rocks consist of undeformed to slightly deformed dissected alluvial fan deposits, and the 
Jurassic marine sediments consist of interbedded black to dark-gray argillites, slate, quartzite, graywacke, 
local conglomerates, and dark-colored recrystallized limestone.  These units have been offset by the main 
traces of the Elsinore fault zone, a seismically active fault zone that runs northwest to southeast through the 
Temecula Valley (Kennedy, 1977).   
 
The hills in the site vicinity are underlain by late Pleistocene Pauba Formation consisting of siltstone and 
sandstone with lesser amounts of conglomerate.  Holocene alluvial deposits underlie the Temecula Valley 
floor and Murrieta Creek.  In the site vicinity, the eastern expression of the Elsinore Fault Zone is known as 
the Wildomar Fault Zone, which is made up of dip-slip fault segments that offset the portions of the Pauba 
formation in the hills northeast and east of the site.  In addition, two west- to northwest- trending extensions 
of the Wildomar Fault Zone (buried by Holocene alluvium) have been mapped in the immediate site vicinity 
and approximately 1,000 feet west of the site, based upon steep gradients in groundwater elevations across 
the eastern-most of these fault extensions, and results of a Bouguer gravity survey for the western-most 
extension (Kennedy, 1977). 
 
Based on borehole logs from previous assessment activities, the general lithology at the site consists of 
distinct fine to coarse sands and gravelly sands complexly interbedded with silty sands, silts, clayey sands, 
sandy clays and clays from ground surface to approximately 400 feet bgs, the total depth of exploration.  
Sand and gravelly sand interbeds range in thickness from one or two feet thick up to 20 to 25 feet thick.  
Clays range in thickness from less than one foot thick up to 10 to 12 feet in thickness. 
 
The site lies within the Murrieta Hydrologic Subarea (HSA 902.32) of the Murrieta Hydrologic Area (HA 
902.30) of the Santa Margarita Hydrologic Unit (HU 902.00).  According to the California Regional Water 
Quality Control Board (RWQCB-SD, 1994), groundwater within the Murrieta HA is classified as beneficial 
for municipal, agricultural, and industrial service and process uses.  Locally, groundwater is produced from 
the Pauba and Temecula Aquifers which are regionally extensive water-bearing units. 
 
Historical groundwater monitoring data indicate that the depth to water beneath the subject site ranges 
between approximately 6 to 19 feet bgs (995 to 1,015 feet above MSL) and currently groundwater flows 
towards the west-southwest with a hydraulic gradient of approximately 0.019 ft/ft (SECOR, 2002).  Prior to 
development of the shopping center in the mid-1990s, the groundwater gradient indicated flow to the north-
northeast (likely due to the occurrence of several large, unlined ponds formerly southwest of the site [see 
Figure 1] – these ponds were destroyed, and currently one new pond exists west of the site [see Figure 2]). 
 
According to RCWD, there are four municipal water supply wells within one-mile of the site.  The closest is 
Well #118 (state well designation:  08S/03W-02J01S), located approximately 2,300 feet southwest of the 
site. Data from RCWD indicate that Well #118 is screened between 320 and 400 feet bgs, and from 460 to 



ARCO No. 3012 – Workplan 
October 4, 2002 
Page 7 
 
 
1,100 feet bgs with a total depth of 1,105 feet bgs.  These screened intervals may correspond with the Pauba 
Aquifer (upper interval) and Temecula Aquifer (lower interval).  The water production rate for Well #118 
historically had been approximately 2,200 gallons per minute (gpm) prior to well shutdown on September 
10, 2000.  Currently, RCWD produces water from Well #118 by pumping 4-hours per day on an every-
other-day basis. 
 
According to RWQCB-SD, as noted in their January 2, 2001 letter, MTBE was first detected in a 
groundwater sample from Well #118 on February 29, 2000 at a concentration of 3.7 ug/L.  MTBE was not 
detected in subsequent samples collected from Well #118 during March and April of 2000.  MTBE was 
detected in groundwater from Well #118 at 7.8 ug/L on September 20, 2000 following shutdown and 
removal from production of the well.  MTBE results for groundwater samples from Well #118 obtained 
between September 2000 and January 2001 have been as high as 24 ug/L.  MTBE has not been detected in 
Well #118 after June 2001. 
 
PROPOSED SCOPE OF WORK 
 
Well #118 Pump Test.  Pump testing will be performed by controlling operations of RCWD Well #118 
while measuring the groundwater level responses in monitoring wells near the site.  The scope of work 
proposed by SECOR consists of the following: 
 

• Rest Phase:  A period prior to initiating the pump test in which all supply well production is 
curtailed, water levels are allowed to stabilize to a reasonable degree and background trends will 
be established.  Water levels will be monitored in all designated observation wells during this 
period.   For the purposes of planning this test, the rest period should be approximately four and 
one-half days.  The anticipated time period for the resting phase is from the end of business day 
on October 17th through 6 a.m. October 22, 2002.  Groundwater elevations will be gauged in all 
site wells at the beginning of the rest phase. 

 
• Pumping Phase:  The period in which Well #118 is operated at a constant rate (approximately 

2,200 gpm), while water levels are measured for drawdown response.  The pumping period will 
last 72 hours, unless RCWD operational constraints indicate that early shutdown is necessary, or 
analyses of effluent detect MTBE or other contaminants (see sampling protocol discussion below) 
indicating early shutdown is necessary.  The anticipated time period for the pumping phase is 
from 6 a.m. October 22nd through 6 a.m. October 25th.  Groundwater elevations will be gauged in 
all site wells at the end of the pumping phase. 

 
• Recovery Phase:  A period following the pumping period in which water levels are allowed to 

recover close to near pre-pumping conditions.  The recovery period will occur over a period of 
approximately three days.   The anticipated time period for the recovery phase is from 6 a.m. 
October 25th through early morning on Monday, October 28, 2002.  Groundwater elevations will 
be gauged again in all site wells at the end of the recovery phase. 

 
During the pump test, water levels will be monitored electronically in existing monitoring wells RW-5, 
MW-16, MW-17 and MW-18, and in multi-level groundwater monitoring wells DMW-3a and DMW-3b 
(installed on September 30th through October 2nd 2002).  The selected wells and screened intervals are 
listed in the table below.  A barometric pressure sensor will also be suspended above the static water level 
in existing monitoring well MW-14 to compensate for barometric pressure effects on water levels.  
Proposed well locations are shown in Figure 2.  Boring logs for RW-5, MW-14, and MW-16 through 
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MW-18 are included in Appendix B.  Boring logs are not yet available for the DMW series of wells, 
although proposed well construction, and stratigraphy is discussed in SECOR’s Workplan for Continued 
Site Investigation (SECOR, March 15, 2002), and Site Conceptual Model Report (SECOR, April 30, 
2002). 
 
The rationale for choosing these particular wells is that they will provide adequate vertical and lateral 
coverage of the shallow groundwater zone beneath the ARCO site.  Well cluster DMW-3 will be the 
closest to Well #118 (approximately 1,000 feet horizontal distance) with two separate depth intervals 
monitored (45 ft to 50 ft bgs; and 105 ft to 110 ft bgs).  Wells RW-5 and MW-16 through MW-18 were 
chosen to provide areal coverage at further distances from Well #118 (approximately 1,500 ft to 2,000 ft 
laterally), and also because RW-5 and MW-16 lies in the zone of highest dissolved MTBE concentrations 
in groundwater which lies west of the site.  The shallow monitoring wells near the site (RW-5 and MW-
16 through MW-18) will provide coverage of the depth interval from 20 ft to 50 ft.   
 
The following table shows proposed well construction details for the proposed observation wells: 
 

Well Identifier Well Designation Top of Screen 
Depth, ft bgs 

Screen Interval 
Thickness, ft 

MW-14 Barometric Monitor 5 25 
MW-16 Observation 5 35 
MW-17 Observation 5 35 
MW-18 Observation 5 35 
RW-5 Observation 30 15 

DMW-3a Observation 45 5 
DMW-3b Observation 105 5 

 
Operation of the Well #118 will be coordinated with RCWD.  RCWD automated computer system 
(SCADA system) will likely be used to control supply well operations during the aquifer testing, and 
should facilitate coordination of pumping operations with data acquisition activities.   
 
SECOR will install and activate pressure sensitive transducers in the observation and barometric 
monitoring wells on October 18th.  They will be programmed for background monitoring for the resting 
phase with a transition to log-cycle monitoring beginning on October 22nd in conjunction with startup of 
pumping.  Background monitoring will again be used during the resting phase.  SECOR will remove the 
transducers on Monday morning, October 28th.  SECOR plans to employ In-Situ, Inc. miniTroll (30 
PSI) transducers which serve as programmable data-logger and transducer powered by battery for 
monitoring water levels and barometric pressure. 
 
Sampling Protocol for Well #118.  The RWQCB-SD and representatives for parties involved in the Well 
#118 pump test (Atlantic Richfield, ExxonMobil, ConocoPhillips, Chevron and Narain Oil) met on 
September 4, 2002 at Geoscience Support Services Incorporated (consultant to RCWD) offices in Upland, 
CA to discuss the pump test.  A previous meeting was conducted at RWQCB-SD offices in San Diego, 
CA on August 15, 2002.  The protocol for monitoring groundwater quality during the pump test was 
discussed and SECOR understands the following protocol for monitoring groundwater quality during the 
pump test is approved by RWQCB-SD and RCWD will be in effect during the pump test: 
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• The first water quality sample will be obtained 4 hours following startup of the pumping at Well 
#118, based upon the observation that RCWD has not detected MTBE since June 2002, and 
during their 4-hour production at the well on their current “every-other-day” production schedule 
which began in September 2002; 

 
• An onsite mobile laboratory will be available on October 22nd and will analyze groundwater 

samples for MTBE and other oxygenates as well as BTEX using EPA Method 8260B; 
 

• Groundwater will be sampled and analyzed hourly until approximately 5:00 p.m. on October 
22nd; then groundwater will be sampled at approximately 12-hour intervals for the duration of the 
pump test, and each sample will be transported by laboratory courier to a nearby fixed laboratory 
facility with one-hour turn-around of results for MTBE and other oxygenates along with BTEX 
using EPA Method 8260B; 

 
• RCWD will provide sampling personnel and laboratory couriers will pick up the samples; 

 
• Well #118 pumping will be shut down immediately upon discovery that either:  1) dissolved 

MTBE has exceeded 5.0 ug/L; or 2) MTBE or other analyte is detected at it’s maximum 
concentration limit (<5.0 ug/L for MTBE; <1.0 ug/L for benzene) but above the applicable 
method detection limit (approximately 0.5 ug/L) in two sequential samples.  In the latter scenario, 
upon discovery of detection of MTBE or benzene or other hydrocarbon compound in the first 
analyzed sample, a second sample will be immediately obtained from Well #118 and sent to the 
laboratory.  Well #118 will immediately be shut down immediately upon discovery that MTBE or 
other contaminant analyte is detected in the second sample. 

 
Data Analysis.  All downloaded water-level data will be compiled in a spreadsheet where the effects of 
changes in barometric pressure and regional groundwater elevation changes can be isolated and 
integrated.  Water-level data from the monitoring wells will be used to evaluate hydraulic communication 
between the water table aquifer beneath the site and the production interval of the uppermost Pauba 
Aquifer.  Because of the large horizontal distance (approximately 1,000 feet up to 2,000 feet) and vertical 
distance (approximately 200 feet) between screened intervals of the monitoring wells and Well #118 
screen in the Pauba Aquifer, it is likely that observation of slight deflections from baseline water levels 
will be obtained at the ARCO site as a response to pumping.  Because of this, unless quantitative analysis 
is justified by larger magnitude trends, the data will be presented empirically as simple hydrograph charts 
indicating the relationship between water levels and elapsed time for each monitored well, each plotted on 
the same scale to facilitate comparison.  Hydrogeologic parameter may be estimated if the data warrant.  
Variations in magnitude of groundwater elevation changes in monitoring wells will be graphically 
compared with vertical and horizontal distances from the production zone in Well #118. 
 
Reporting and Schedule.  Upon completion of the Well #118 pump test, preliminary pumping test data 
will be submitted to RWQCB-SD.  The preliminary data will be sent in paper copy and electronic format, 
and will include at a minimum, maps showing groundwater elevation contours for each gauging survey 
conducted during the test, Excel spreadsheet tables of depth to water, groundwater elevations and elapsed 
time with respect to pump test events (e.g. Rest period, startup, recovery period).   
 
A technical report will be prepared and submitted to the RWQCB-SD.  The report will document 
SECOR’s methodologies used for data collection and analysis.    The report will include data tables and 
hydrographs for each observation well, discharge vs. time plots for each supply well used in the test, and 
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the a chart showing drawdown in monitoring wells versus distance to Well #118.  The report will discuss 
any conclusions or interpretations regarding hydraulic connectivity between the Temecula and/or Pauba 
production zone(s) and the shallow groundwater in the site vicinity.  If hydrogeologic parameters may be 
estimated based on the data, the methodology will be presented in the report along with calculated 
parameters. 
 
SECOR understands that RWQCB-SD has set a deadline of December 2, 2002 to receive the preliminary 
data package.  SECOR further understands that RWQCB-SD has set January 17, 2003 as the deadline to 
receive the technical report. 
 
We appreciate your timely review of this workplan.  Should you have any questions, please do not 
hesitate to contact the undersigned at  (626) 744-9133. 
 
 
Sincerely,  
 
SECOR International, Incorporated 
 
 
 
G. Cleve Solomon, PhD, RG 
Principal Geologist 
 
 
Attachments: References 

Figure 1 – Site Location Map 
  Figure 2 – Site Map 
  Appendix A – Agency Correspondence 
  Appendix B – Boring Logs 
   
 
cc: Mr. Gordon Terhune (Atlantic Richfield Company) 
 Mr. Todd Normane (BP Legal Department) 
 Mr. Kelly Winters (RCDEH) 
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