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1.0  Introduction 

This report has been prepared to document field and laboratory activities associated with 
Remedial Investigation (RI) activities for San Gabriel Valley National Priorities List (NPL) 
Area 3 (Area 3).  The location of Area 3 is shown in Figure 1-1. 

Field activities included installation and sampling of three cluster monitoring wells and 
three multiport (MP) monitoring wells.  These activities were performed in accordance with 
the Field Sampling Plan for San Gabriel Valley NPL Area 3 Remedial Investigation Field Activities, 
which was conditionally approved by the U.S. Environmental Protection Agency (EPA) on 
February 24, 2003 (EPA, 2002). 

This report presents information, data, analyses, and procedures for well installation and 
sampling activities.  General field and laboratory activities described in this report are: 

• Installation of three cluster monitoring wells – EPAMW11, EPAMW12A, and 
EPAMW12B –  screened at 252 to 272, 384 to 394, and 308 to 318 feet below ground 
surface (bgs), respectively. 

• Installation of three MP Wells – EPAMW13, EPAMW14, and EPAMW15 – screened in 
five, four, and six 10-foot intervals and completed to depths of 800, 635, and 800 feet bgs, 
respectively. 

• Sampling of the wells for low-detection-limit volatile organic compounds (VOCs) and 
dissolved metals following development activities. 

The objectives of the well installation and groundwater sampling activities are as follows: 

• Characterize the three-dimensional nature and extent of VOC contamination in Area 3. 

• Evaluate whether contaminants such as 1,4-dioxane, perchlorate, and 
n-nitrosodimethylamine (NDMA), discovered in other parts of the San Gabriel Basin, are 
present in Area 3. 

• Collect groundwater data that would assist in identifying contaminant source areas 
within Area 3. 

In addition, water level data collected from the cluster and MP wells will be used to monitor 
groundwater flow directions and gradients in the groundwater aquifers within Area 3. 

Site background is explained in detail in Section 2 of the Field Sampling Plan (FSP) 
(EPA, 2002).
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1.1  Report Organization 

This report is organized into four sections and five appendices, as listed below. 

Section 1 Introduction 

Section 2 Field Methods and Procedures 

Section 3 Sampling Results 

Section 4 References 

Appendix A Lithologic Boring Logs 

Appendix B Geophysical Logs 

Appendix C Video Survey Reports 

Appendix D Multiport Monitoring Well Completion Report 

Appendix E U.S. EPA Field Audit/CH2M HILL Comments to Field Audit 
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2.0  Field Methods and Procedures 

This section describes the drilling, installation, and development of the newly installed 
cluster monitoring wells and MP monitoring wells in Area 3.  Solid and liquid waste 
sampling associated with investigation-derived waste (IDW) disposal is also discussed in 
this section.  Locations of the newly installed wells are shown in Figure 2-1. 

The procedures used during the field activities followed those provided in the FSP 
(EPA, 2002). 

2.1  Access and Well Drilling Permits 

CH2M HILL, as a contractor to EPA, assisted EPA with coordination of the efforts required 
to obtain site access and the well drilling permits required by local agencies for installation 
of groundwater monitoring wells.  The wells are located in the Cities of Alhambra and San 
Gabriel, California.  CH2M HILL coordinated with the Cities of Alhambra and San Gabriel 
to (1) gain public acceptance of the well installation activities, (2) notify nearby residents of 
the upcoming activities, and (3) create adequate traffic and noise control systems at each 
well location.  Permits were not obtained from the Los Angeles County Department of 
Health Services due to EPA’s exemption from paying permit fees per Superfund 
regulations.  However, the necessary completed permit applications were provided to the 
County prior to drilling. 

In accordance with City and State guidelines, the appropriate traffic control equipment was 
placed  around each of the well construction areas.  Noise levels from drilling rigs and 
generators were a special concern with residents near the well locations.  Therefore, noise 
levels were minimized using sound curtains around the perimeter of the drilling area at 
each well.  CH2M HILL periodically monitored noise levels with a decibel meter to ensure 
compliance with local regulations. 

2.2  Drilling Procedures 

WDC Exploration and Wells (WDC), of Montclair, California, drilled boreholes for 
installation of the monitoring wells.  Fieldwork started on December 9, 2002, at the first well 
(MW1-2A).  The cluster and MP wells were drilled using the direct (mud) rotary technique 
and nominal 12-inch-diameter bits. 

Drilling mud was used to prevent borehole collapse and to remove cuttings from the 
boreholes.  Drilling mud reduces the possibility of cross-contamination of groundwater 
zones because the mud invades the formation along the borehole walls, forming a low-
permeability mud cake.  The mud is removed later from the borehole during well 
development.  To prevent collapse of the borehole, the drilling mud properties were 
monitored and maintained, and the mud was generally kept circulating throughout the  
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borehole. Drilling mud properties were maintained as follows, until well casing was ready 
to be installed: 

• Weight:   9 to 10 pounds (lbs.)/gallon 

• Viscosity:   30 to 40 seconds per quart 

• Sand Content  Did not exceed 1 percent 

• 30-minute water loss 15 to 25 cubic centimeters (cc) 

Drilling mud consisted of bentonite and water.  No drilling additives were used at any of 
the wells.  Water used for drilling mud was obtained from fire hydrants owned by the Cities 
of Alhambra and San Gabriel.  WDC obtained permits to access the water from the 
hydrants. 

2.3  Formation Sampling 

An onsite CH2M HILL hydrogeologist collected and logged drill cuttings from the 
boreholes at 10-foot intervals, or at significant changes in borehole lithology.  Formation 
sampling is described briefly below. 

2.3.1  Lithologic Logging 

In the direct-mud rotary method, approximately 2 gallons of drill cuttings were collected 
from the mud discharge pipe in each of two or three empty, 5-gallon buckets.  More than 
one bucket was used to guarantee enough sample volume.  After collecting the sample, the 
remaining portions of the 5-gallon buckets were filled with fresh water.  The contents of 
each bucket were allowed to settle for approximately 3 minutes, then the top few gallons 
were poured off and fresh water was added again.  This procedure was continued until the 
viscosity of the mud was reduced, thus allowing the cuttings to settle to the bottom of the 
buckets.  The cuttings were then visually observed and described.  The lithological boring 
logs, presented in Appendix A, show the locations, dates each boring was started and 
completed, and names of the field hydrogeologists.  Each log describes the geologic material 
encountered, along with the Unified Soil Classification System (USCS) classification. 

Cuttings were collected and placed in labeled, plastic, self-closing bags and clear, plastic, 
fishing tackle boxes.  Air quality monitoring for VOCs was performed using a 
photoionization detector (PID) to assess the presence of organic contaminants in the air and 
in the soil cuttings during drilling.  No organic contaminants were detected during drilling 
at any of the newly installed wells. 

2.3.2  Geophysical Logging 

Pacific Surveys of Claremont, California, performed geophysical logging of each nominal 
12-inch-diameter borehole immediately after completing borehole drilling.  The results from 
the geophysical logging of the boreholes were used in conjunction with lithological logs to  
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aid in selection of the well screen intervals.  The following geophysical logs were run in each 
borehole: 

• Electric (16- and 64-inch normal resistivity; spontaneous potential) 

• Guard resistivity 

• Gamma ray 

• Sonic (excluding MW1-2) 

• Caliper 

The lithologic logs (Appendix A), actual drill cuttings, and geophysical logs (Appendix B) of 
the boreholes were reviewed to select the monitoring zone(s) for each well. 

2.4  Well Construction 

Immediately after completion of geophysical logging, the well screen depth, or depths in the 
case of the multiport wells, was selected based on the interpretation of the subsurface 
lithology and geophysical logs of the boreholes.  Between four and six screen depth zones 
were chosen for the three multiport wells, MW1-3, MW1-4, and MW1-5.  One screened 
interval was chosen for each of the two wells at cluster well MW1-2. Because, for the most 
part, relatively impermeable bedrock was encountered at cluster well  MW1-1, only one well 
was installed at this location.  The primary considerations in determining the screen 
locations were: 

• High permeability and porosity – i.e., sand or gravel intervals were selected, as they are 
expected to provide the primary pathways for contaminant migration. 

• Thickness of the permeable units – thickness of the interval was greater than 10 feet. 

• Thickness of potential confining units – confining unit was thick enough to provide a 
potential confining boundary to the permeable unit, at least on a local scale. 

In some cases, geophysical logs, screen intervals, and/or water quality data from nearby 
wells, were reviewed to assist in selection of monitoring zone(s) for each well.  In addition, 
future groundwater levels were considered, as current groundwater levels are at historic 
lows for the San Gabriel Basin.  Thus, in anticipation of a decrease in future groundwater 
depths, the shallowest screen intervals at some wells were selected to be close to the current 
groundwater table.  In the case of well MW1-2B (the shallower well at the two-well cluster 
MW1-2), the interval that was screened is a probable pathway for the migration of 
contaminants when saturated groundwater conditions are present. 

Following drilling and geophysical logging, flush-threaded (with O-rings) well screen and 
blank casing were placed into each borehole.  The annular space of the borehole 
surrounding each screen was backfilled with selected gravel packs.  Gravel pack selection 
was based on the lithologic logs and visual observation of drilling cuttings.  Gravel pack 
was placed around each screen zone, generally extending about 10 feet above and below 
each screen. 
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Transition sand and a 1:1 mixture of granular bentonite and sand were placed above and 
below the gravel pack, surrounding blank casing.  In the case of the cluster wells, transition 
sand and 1:1 mixture of granular bentonite and sand were just placed above the gravel pack, 
surrounding the blank casing.  The remaining annular space of the borehole above the 
uppermost screen was backfilled with cement grout to the ground surface.  The purpose of 
the transition sand was to prevent bentonite or grout from invading the gravel pack 
material. 

Annular seals, consisting of a 1:1 mixture (by dry volume) of bentonite chips and No. 3 
Monterey sand, were placed between each screen zone in the MP wells and above the one 
screen interval in the cluster wells.  The two constituents of the seal were mixed dry in a 
hopper, then mixed with clean water and injected at specific depths using a tremmie pipe.  
This procedure was repeated until all screened intervals were gravel packed and sealed.  
The uppermost annular seal in the MP wells consisted of cement grout, with a small amount 
of bentonite powder to reduce shrinking and cracking.  After the seals were installed, each 
screen interval was developed as described in Section 2.5. 

General well construction details and screen intervals for the newly installed MP and cluster 
wells are shown in Tables 2-1 and 2-2, respectively.  Construction information includes 
casing and annular materials, gradation of gravel pack, and transition sand selected.  
Additional information for MP and cluster wells is presented in the following subsections.  
Video surveys were run at each of the three MP wells to assess the integrity of the casing 
joints and to confirm the depths of the well screens after well construction and 
development.  The results of the video surveys are presented in Appendix C. 

2.4.1  Typical Multiport Monitoring Well Construction 

Typical MP well construction is presented in Figure 2-2.  Construction of MP wells includes 
installation of 4-inch-inner-diameter blank casing and screen in the borehole and placement 
of the Westbay System with packers inside the 4-inch well casing after well development. 

Westbay Instruments, Ltd. (Westbay) of Vancouver, Canada, performed installation of the 
Westbay System.  MP wells are equivalent in function to a series of nested monitoring wells, 
but require only one casing (with sampling tool access) in a single borehole.  The system 
incorporates couplings, casings, and permanently inflated packers into a single 
instrumentation string that is installed inside a cased borehole with multiple screened 
intervals.  This allows sampling of discrete depth intervals and measurement of water levels 
in those zones from a well constructed of a single casing with separate monitoring ports. 

The (outer) well casing at MP wells MW1-3, MW1-4, and MW1-5 consists of 4-inch-inner-
diameter mild and stainless (Type 304) steel and four to six 10-foot screened intervals (0.15, 
0.02, or 0.04-inch slot, Type 304 stainless steel) installed in a 12-inch-diameter borehole. 

Westbay technicians installed the MP system into the 4-inch-diameter steel casing.  Packers 
were set against the inside of blank stainless steel casing below and above each screen 
interval.  Three packers were actually installed between each screen interval to provide 
additional protection against downward or upward groundwater flow between screen 
intervals.  Two of the packers were installed in a 20-foot-long section of stainless steel casing 
immediately above each screen interval, while one packer was installed immediately below  



Table 2-1

Multiport Monitoring Well Construction Details

San Gabriel Valley NPL Area 3

Well Installation Report

Depth

(ft bgs)

Type

(Slot Size and Zone)
Material

Depth

(ft bgs)
Type

Depth

(ft bgs)
Type

0-25 Blank Conductor Casing 0 - 327 Cement Grout/Seal -- Blank Casing
0-330 Blank Mild Steel 327 - 333.5 Bentonite/Sand (#3) -- Blank Casing

330-350 Blank Stainless Steel 333.5 - 340.5 Transition Sand (#30) 337.9 QA Port
350-360 0.040 Screen (Zone 5) Stainless Steel 340.5 - 366 Gravel Pack (#3) 352.9 Measurement Port (Sampling)
360-370 Blank Stainless Steel 366 - 373 Transition Sand (#30) 367.9 QA Port
370-460 Blank Mild Steel 373 - 460.5 Bentonite/Sand (#3) -- Blank Casing
460-480 Blank Stainless Steel 460.5 - 471 Transition Sand (#30) 467.9 QA Port
480-490 0.040 Screen (Zone 4) Stainless Steel 482.9 Measurement Port (Sampling)
490-500 Blank Stainless Steel 497.9 QA Port
500-560 Blank Mild Steel 488 - 564 Bentonite/Sand (#3) -- Blank Casing
560-580 Blank Stainless Steel 564 - 569 Transition Sand (#60) 567.9 QA Port
580-590 0.040 Screen (Zone 3) Stainless Steel 569 - 600.5 Gravel Pack (#3) 582.9 Measurement Port (Sampling)
590-600 Blank Stainless Steel 600.5 - 604 Transition Sand (#60) 597.9 QA Port
600-640 Blank Mild Steel 604 - 637.5 Bentonite/Sand (#3) -- Blank Casing
640-660 Blank Stainless Steel 637.5 - 640 Transition Sand (#30) 647.9 QA Port
660-670 0.020 Screen (Zone 2) Stainless Steel 640 - 676.5 Gravel Pack (#3) 662.9 Measurement Port (Sampling)
670-680 Blank Stainless Steel 676.5 - 684.5 Transition Sand (#60) 677.9 QA Port
680-750 Blank Mild Steel 684.5 - 755.5 Bentonite/Sand (#3) -- Blank Casing
750-770 Blank Stainless Steel 755.5 - 760.5 Transition Sand (#60) 757.9 QA Port
770-780 0.020 Screen (Zone 1) Stainless Steel 772.9 Measurement Port (Sampling)
780-805 Blank (with end cap) Stainless Steel 787.9 QA Port

0-25 Blank Conductor Casing 0 - 354 Cement Grout/Seal -- Blank Casing
0-360 Blank Mild Steel 354-359 Bentonite/Sand (#3) -- Blank Casing

360-380 Blank Stainless Steel 359-364 Transition Sand (#30) 367.9 QA Port
380-390 0.015 Screen (Zone 4) Stainless Steel 364-396.5 Gravel Pack (#2/16) 382.9 Measurement Port (Sampling)
390-400 Blank Stainless Steel 396.5-405 Transition Sand (#30) 397.9 QA Port
400-440 Blank Mild Steel 405-446 Bentonite/Sand (#3) -- Blank Casing
440-460 Blank Stainless Steel 446-448 Transition Sand (#30) 447.9 QA Port
460-470 0.015 Screen (Zone 3) Stainless Steel 448-477 Gravel Pack (#2/16) 462.9 Measurement Port (Sampling)
470-480 Blank Stainless Steel 477-486.5 Transition Sand (#30) 477.9 QA Port
480-525 Blank Mild Steel 486.5-526.5 Bentonite/Sand (#3) -- Blank Casing
525-545 Blank Stainless Steel 526.5-530 Transition Sand (#30) 532.9 QA Port
545-555 0.015 Screen (Zone 2) Stainless Steel 530-565 Gravel Pack (#2/16) 547.9 Measurement Port (Sampling)
555-565 Blank Stainless Steel 565-570 Transition Sand (#30) 562.9 QA Port
565-585 Blank Mild Steel 570-575 Bentonite/Sand (#3) -- Blank Casing
585-605 Blank Stainless Steel 575-595 Transition Sand (#30) 592.9 QA Port
605-615 0.015 Screen (Zone 1) Stainless Steel 607.9 Measurement Port (Sampling)
615-635 Blank (with end cap) Stainless Steel 622.9 QA Port

Annular Material Multiport Casing

MW1-3

MW1-4

Well

Casing

471 - 488 Gravel Pack (#3)

760.5 - 805.5 Gravel Pack (#3)

595-635 Gravel Pack (#2/16)

SCO/bs295[1].xls/032730007 1 of 2



Table 2-1

Multiport Monitoring Well Construction Details

San Gabriel Valley NPL Area 3

Well Installation Report

Depth

(ft bgs)

Type

(Slot Size and Zone)
Material

Depth

(ft bgs)
Type

Depth

(ft bgs)
Type

Annular Material Multiport Casing

Well

Casing

0-25 Blank Conductor Casing 0-305 Cement Grout/Seal -- Blank Casing
0-305 Blank Mild Steel 305-315 Bentonite/Sand (#3) -- Blank Casing

305-325 Blank Stainless Steel 315-317 Transition Sand (#30) 313 QA Port
325-335 0.040 Screen (Zone 6) Stainless Steel 317-350 Gravel Pack (#3) 328 Measurement Port (Sampling)
335-345 Blank Stainless Steel 350-354 Transition Sand (#30) 343 QA Port
345-380 Blank Mild Steel 354-483 Bentonite/Sand (#3) -- Blank Casing
380-400 Blank Stainless Steel 483-390 Transition Sand (#30) 388 QA Port
400-410 0.040 Screen (Zone 5) Stainless Steel 390-422 Gravel Pack (#3) 403 Measurement Port (Sampling)
410-420 Blank Stainless Steel 422-432 Transition Sand (#30) 418 QA Port
420-460 Blank Mild Steel 432-468 Bentonite/Sand (#3) -- Blank Casing
460-480 Blank Stainless Steel 468-472 Transition Sand (#30) 468 QA Port
480-490 0.040 Screen (Zone 4) Stainless Steel 472-502 Gravel Pack (#3) 483 Measurement Port (Sampling)
490-500 Blank Stainless Steel 502-508 Transition Sand (#30) 498 QA Port
500-570 Blank Mild Steel 508-575 Bentonite/Sand (#3) -- Blank Casing
570-590 Blank Stainless Steel 575-578 Transition Sand (#30) 578 QA Port
590-600 0.040 Screen (Zone 3) Stainless Steel 578-614 Gravel Pack (#3) 593 Measurement Port (Sampling)
600-610 Blank Stainless Steel 614-626 Transition Sand (#30) 608 QA Port
610-650 Blank Mild Steel 626-658 Bentonite/Sand (#3) -- Blank Casing
650-670 Blank Stainless Steel 658-665 Transition Sand (#30) 658 QA Port
670-680 0.040 Screen (Zone 2) Stainless Steel 665-691 Gravel Pack (#3) 673 Measurement Port (Sampling)
680-690 Blank Stainless Steel 691-703.5 Transition Sand (#30) 688 QA Port
690-750 Blank Mild Steel 703.5-755 Bentonite/Sand (#3) -- Blank Casing
750-770 Blank Stainless Steel 755-760 Transition Sand (#30) 758 QA Port
770-780 0.040 Screen (Zone 1) Stainless Steel 778 Measurement Port (Sampling)
780-800 Blank (with end cap) Stainless Steel 788 QA Port

NOTES: QA = quality assurance
--    = blank multiport casing is in between each zone

MW1-5

760-800 Gravel Pack (#3)

SCO/bs295[1].xls/032730007 2 of 2



Table 2-2

Cluster Monitoring Well Construction Details

San Gabriel Valley NPL Area 3

Well Installation Report

Depth

(ft bgs)
Type Material

Depth

(ft bgs)
Type

0 - 25 Conductor Mild Steel 0 - 230 Cement Grout/Seal

0 - 242 Blank Mild Steel

242 - 252 Blank Stainless Steel

252 - 272 Screen 0.020 Stainless Steel 241 - 289 Gravel Pack (#3)

272 - 282 Blank (with end cap) Stainless Steel 289 - 458 Bentonite/Sand (#3)

0 - 25 Conductor Mild Steel 0 - 368 Cement Grout/Seal

0 - 374 Blank Mild Steel

374 - 384 Blank Stainless Steel

384 - 394 Screen 0.015 Stainless Steel 372 - 400 Gravel Pack (#2/16)

394 - 399 Blank (with end cap) Stainless Steel 400 - 433 Bentonite/Sand (#3)

0 - 25 Conductor Mild Steel 0 - 269 Cement Grout/Seal

0 - 278 Blank Mild Steel

278 - 288 Blank Stainless Steel

288 - 308 Screen 0.020 Stainless Steel

308 - 318 Blank (with end cap) Stainless Steel
NOTES:

Pump depth is the depth of the intake screen of the pump.

NA = Not Applicable

368 - 372 Bentonite/Sand (#3)

288-308 Gravel Pack (#3)

Pump Depth

(ft bgs)

NA

262

389

Annular Material

MW1-1

MW1-2A

MW1-2B

Well

Casing

269 - 280 Bentonite/Sand (#3)

230 - 241 Bentonite/Sand (#3)

SCO/bs296[1].xls/032730008 1 of 1
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the screen interval.  The packers were inflated with water to isolate the screen intervals 
within the cased well.  The three packers also provide a means of quantitatively 
documenting that no hydraulic communication exists within the 4-inch casing between 
screen intervals. A detailed completion report on the installation of the Westbay system in 
the newly installed wells is presented in Appendix D. 

2.4.2  Typical Cluster Monitoring Well Construction 

Typical cluster monitoring well construction is shown in Figure 2-3.  Construction of cluster 
monitoring wells includes installation of a 4-inch-diameter mild and stainless (Type 304) 
steel blank casing and stainless (Type 304) screen in a 12-inch-diameter borehole.  Following 
well development, a dedicated bladder pump is set in the screen interval. 

2.5  Well Development  

Initial well development consisted of bailing residual drilling mud from each well.  A 
process similar to pumping was then used in each well zone. Instead of pumping, however, 
water from each zone was removed by airlifting using a dual-swab assembly to isolate the 
airlift intake within each screen interval.  At times during airlifting, the dual swab assembly 
was raised and lowered in the well to create a simultaneous surging action of water adjacent 
to the well screen.  Following airlifting, a submersible pump was lowered to the screen 
interval, and the interval was pumped until clean.  At this point, the pump was turned off 
and the water within the pump and tubing was allowed to surge back into the formation.  
This process was repeated until the water came out clean (see below) immediately following 
the surging.  For the MP wells, straddle packers were placed immediately above and below 
the screen interval being pumped, which ensured isolation of well development benefits to 
one screen interval. 

Field parameters (i.e., turbidity, pH, electrical conductivity [EC], and temperature) were 
measured during well development to determine the state of development.  Well screen 
development was generally considered complete when turbidity fell to between 5 and 
20 nephelometric turbidity units (NTU), and all other field parameters indicated a stable 
trend.  If well video surveys indicated the presence of fines or drilling mud in the screen(s) 
of MP wells, additional well development was performed until subsequent video surveys 
showed the well screen(s) to be free of fines and/or drilling mud. 

Upon completion of the MP and cluster monitoring wells, a flush-mounted, traffic-rated 
steel vault was installed to protect the well. 

2.6  Well Location Survey 

An engineering survey of new well locations and elevations was conducted on 
September 11, 2003, by Dulin and Boynton Licensed Surveyors.  Well coordinates (UTM 
meters, NAD 83, zone 11) and wellhead reference point elevations (NVD88 to the nearest 
0.01 foot) from this survey were entered into EPA’s San Gabriel Basin database. 
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2.7  Disposal of Drilling and Development Waste 

The installation and development of monitoring wells produced both solid and liquid 
wastes.  The solids consisted of drill cuttings removed from the drilling mud by means of a 
sand shaker.  The liquid waste consisted of drilling mud (bentonite and water) and well 
development water.  All solid waste was containerized in California Department of 
Transportation (Caltrans) certified bins.  In general, at each well location, the drill cuttings 
were stored in four or more 20-cubic yard roll-off bins, and the drilling mud and 
development water was segregated into two or more 21,000-gallon steel bilevel Rain-for-
Rent tanks.  The cuttings and drilling mud samples were analyzed for the parameters 
shown in Table 3-1 in Section 3, as specified in the FSP (EPA, 2002).  A summary of 
laboratory results for the solid and liquid wastes is presented in Tables 3-1a and 3-1b in 
Section 3, respectively. 

Samples of drill cuttings from roll-off bins for VOC analyses were collected using Encore 
sampling devices.  The Encore sampling device was provided by the laboratory, as was a 
hermetically sealed 25-gram sample container.  The sample container was pushed into the 
cuttings approximately 6 inches below the previously exposed surface of the material in the 
roll-off bin.  The exterior of the container was then wiped with a clean towel to remove any 
solids and permit closure of the container.  The container was closed according to the 
manufacturer’s instructions.  Sample identification information was filled out on the back of 
the recloseable (originally hermetically sealed) sample pouch, as well as on a removable 
sample tag.  The maximum analytical holding time for VOCs is 14 days. 

Samples of drill cuttings for additional analyses were collected in 6-inch brass sleeves in a 
manner similar to the collection of samples in the Encore sample containers.  Samples for 
analysis of Total Threshold Limit Concentration (TTLC) metals, total petroleum 
hydrocarbons (TPH)-gasoline, TPH-diesel, flashpoint, and pH were placed in brass sleeves, 
capped with teflon tape and plastic caps, placed in a sealed bag, and cooled to 4 degrees 

Celsius (°C). 

One drilling fluid sample at each well site was collected and submitted for laboratory 
analysis.  Each sample was collected using a new, disposable polyethylene bailer suspended 
on inert rope to fill the appropriate sample containers.  After collecting drilling mud from 
near the bottom of the temporary storage container, the liquid was slowly poured from the 
bailer into the sample container to minimize agitation and to prevent overfilling of the 

container.  Samples were collected in two 1-liter amber glass bottles and cooled to 4° C. 

Monitoring well development water from each well was stored onsite in 21,000-gallon steel 
bilevel Rain-for-Rent tanks.  Each well development water sample was collected using a 
new, disposable polyethylene bailer and inert rope to fill the appropriate sample containers 
(e.g., acidified, 40-milliliter [mL] glass vials for VOC analysis).  After collecting water from 
mid-depth in the temporary storage container, the water was slowly poured from the bailer 
into the sample containers to minimize agitation and to prevent overfilling of the containers. 

Sample packing and shipment followed procedures described in the FSP (EPA, 2002).  Solid 
drilling mud waste samples were shipped to the EPA Region IX laboratory in Richmond, 
California (VOCs, metals, pH, and TPH) and Truesdail Laboratories in Tustin, California 
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(flashpoint).  Well development water samples were shipped to the EPA Region IX 
laboratory (VOCs, nitrate, perchlorate, 1,4-dioxane, and dissolved metals), EMAX 
laboratories in Torrance, California (hexavalent chromium), Maxxam Laboratories in 
Ontario, Canada (NDMA), and Truesdail Laboratories (1,2,3-trichloropropane). 

2.8  Well Sampling 

Cluster monitoring wells EPAMW11 and EPAMW12A, and MP well EPAMW13 were 
sampled for the first time on March 5 and 6, 2003. MP wells EPAMW14 and EPAMW15 
were sampled for the first time between July 15 and July 18, 2003, at which point cluster 
monitoring wells EPAMW11 and EPAMW12A, and MP well EPAMW13 were sampled a 
second time. Sample collection procedures are discussed in detail in the FSP (EPA, 2002). 
The results of the sampling are discussed below in Section 3.2.  

On July 15, 2003, EPA performed an audit of groundwater sampling events taking place in 
San Gabriel Valley NPL Area 3. CH2M HILL responses to EPA findings and 
recommendations are included in Appendix E.  

2.8.1  Cluster Monitoring Wells 

A dedicated QED Model #ST1102M 1.66-inch-diameter, variable-speed bladder pump 
(bladder pump) was placed midway between the top and bottom of the well screen during 
well construction. This pump was used for the initial sampling event and will be used 
during future purging and sampling of the cluster monitoring wells. Purging and sampling 
will follow low-flow sampling technique procedures described in detail in the FSP 
(EPA, 2002). 

2.8.2  Multiport Monitoring Wells 

The procedures for sampling MP wells differ from those for cluster monitoring wells and 
involve collecting water from isolated screen intervals at depth in the MP wells. Water 
retrieved at the surface using specialized equipment is then collected in appropriate sample 
containers. Sampling procedures used for the MP wells are described in the FSP 
(EPA, 2002). 
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3.0  Sampling Results 

This section summarizes drilling waste (solid and liquid) and groundwater sampling 
analytical results. 

3.1  Investigation-Derived Waste 

The installation and development of the six monitoring wells produced both solid and 
liquid IDW. A summary of the IDW analytical results, as well as the IDW disposal facility 
locations, is presented in Tables 3-1a and 3-1b.  All well installation wastes (i.e., from 
borehole drilling, well construction, and well development) were disposed of offsite at 
approved disposal facilities, and the small volume of water generated at cluster monitoring 
wells EPAMW11 and EPAMW12A was disposed of at the Whittier Narrows Treatment 
Plant.  Only a limited portion of the solid wastes were disposed of at a local Class III landfill, 
as the majority of wastes possessed detectable levels of petroleum hydrocarbons or elevated 
pH (Table 3-1a).  In addition, the presence of VOCs required most well development water 
to be disposed of at an approved offsite facility (Table 3-1b). 

3.2  Groundwater Quality and Level Data 

Monitoring wells EPAMW11, EPAMW12A, and EPAMW13 were sampled for the first time 
on March 5 and 6, 2003.  Wells EPAMW14 and EPAMW15 were sampled for the first time 
between July 15 and July 18, 2003, at which point EPAMW11, EPAMW12A, and EPAMW13 
were sampled a second time.  The results from sampling of these wells, including the depth 
to water at each location, are shown in Table 3-2 and are summarized below. 

• Well EPAMW11 (Front Street, just west of Atlantic Boulevard): Groundwater depth is 
approximately 185 feet bgs. VOCs are present in the groundwater at concentrations 
more than 20 times the maximum contaminant levels (MCLs) for drinking water. 

• Well EPAMW12A (Fourth Street, south of Main Street): Groundwater depth is 
approximately 325 feet bgs. VOCs are present in the groundwater at concentrations 
more than 10 times the MCLs for drinking water. 

• Well EPAMW13 (Cordova Street, south of Main Street): Groundwater depth is 
approximately 310 feet bgs. VOCs are present in the groundwater at concentrations 
below the MCLs for drinking water. 

• Well EPAMW14 (Alhambra Road, west of Novelda Road): Groundwater depth is 
approximately 355 feet bgs.  VOCs are present in the groundwater at concentrations 
more than 10 times the MCLs for drinking water. 

• Well EPAMW15 (Junipero Serra Drive, southwest of San Marino Avenue): Groundwater 
depth is approximately 295 feet bgs. VOCs are present in the groundwater at 
concentrations slightly exceeding MCLs for drinking water. 



Table 3-1a

Analytical Results - Soil and Mud Samples 

San Gabriel Valley NPL Area 3

Well Installation Report

Hazardous Waste Hazardous Waste Federal Land CA  Land 

TCLP TTLC Disposal Disposal MW1-1-002 MW1-1-003 MW1-1-011 MW1-1-012 MW1-1-013 MW1-1-014 MW1-2-006 MW1-2-007 MW1-3-008 MW1-3-009 MW1-3-010 MW1-3-010 MW1-3-010 MW1-4-022 MW1-4-023 MW1-4-024 MW1-4-025 MW1-5-026 MW1-5-027 MW1-5-028

Regulatory Level Regulatory Level Restriction Restriction AHSDW002 AHSDW003 AHSDW011 AHSDW012 AHSDW013 AHSDW014 AHSDW006 AHSDW007

(AHSDW008)

AHSDW017

(AHSDW009)

AHSDW018

(AHSDW010)

AHSDW020 AHSDW019 AHSDW021 AHSDW022 AHSDW023 AHSDW024 AHMDW025 AHSDW026 AHSDW027 AHMDW028

VOCs (EPA 8260) µg/l TCLP µg/kg WET µg/kg (total) µg/kg (total)

1,1,1-Trichloroethane -- -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

1,1,2,2-Tetrachloroethane -- -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

1,1,2-Trichloroethane -- -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

1,1,2-Trichloro-1,2,2-trifluoroethane 30,000 30,000 NA NA NA NA NA NA NA NA NA NA NA NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

1,1-Dichloroethane -- -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

1,1-Dichloroethene 700 -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

1,2,3-Trichloropropane -- -- 30,000 30,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

1,2-Dibromo-3-chloropropane -- -- -- -- <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

1,2-Dibromoethane (EDB) -- -- 15,000 15,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <14 <14 <14 <140 <12 <12 <12

1,2-Dichlorobenzene [o-Dichlorobenzene] -- -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

1,2-Dichloroethane 500 -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

1,2-Dichloropropane -- -- 18,000 18,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

1,3-Dichlorobenzene [m-Dichlorobenzene] -- -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

1,3-Dichloropropane -- -- -- -- <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

1,4-Dichlorobenzene [p-Dichlorobenzene] -- -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

2-Butanone [Methyl ethyl ketone] -- -- 36,000 36,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

2-Hexanone [Methyl butyl ketone] -- -- -- -- <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <14 <14 <14 <140 <12 <12 <12

4-Methyl-2-pentanone

[Methyl isobutyl ketone] -- -- 33,000 33,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <14 <14 <14 <140 <12 <12 <12

Acetone -- -- 160,000 160,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <14 <14 <14 <140 <12 <12 <12

Benzene 500 -- 10,000 10,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <14 <14 <14 <140 16 <12 <12

Bromodichloromethane -- -- 15,000 15,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Bromoform [Tribromomethane] -- -- 15,000 15,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Bromomethane -- -- 15,000 15,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Carbon disulfide -- -- 4.8 mg/L TCLP 4.8 mg/L TCLP <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Carbon tetrachloride 500 -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Chlorobenzene 100,000 -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Chloroethane -- -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Chloroform 6,000 -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Chloromethane -- -- 30,000 30,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

cis-1,2-Dichloroethene -- -- -- -- <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

cis-1,3-Dichloropropene -- -- 18,000 18,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Dibromochloromethane

[Chlorodibromomethane] -- -- 15,000 15,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Dichlorodifluoromethane -- -- 7,200 7,200 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Dichloromethane -- -- -- -- <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 1.7J 1.5J <2.5

Ethylbenzene -- -- 10,000 10,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Ethyl-t-butyl ether -- -- -- -- <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

m,p-Xylene -- -- -- -- <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 1.3J <2.5 <2.5

Methyl t-butyl ether (MTBE) -- -- -- -- <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

o-Xylene -- -- -- -- <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Styrene -- -- -- -- <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Tert-amyl-methyl ether -- -- -- -- <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Tetrachloroethene 700 -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Toluene -- -- 10,000 10,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

trans-1,2-Dichloroethene -- -- 30,000 30,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

trans-1,3-Dichloropropene -- -- 18,000 18,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Trichloroethene 500 2,040,000 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Trichlorofluoromethane

[Trichloromonofluoromethane] -- -- 30,000 30,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

Vinyl chloride 200 -- 6,000 6,000 <60 <30 NA NA NA NA <100 <20 <20 <20 <30 NA NA <2.9 <2.8 <2.8 <28 <2.5 <2.5 <2.5

µg/kg WET µg/kg WET µg/kg WET µg/kg WET µg/kg WET

COMPOUND/ANALYTE and METHOD

SAMPLE ID
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Table 3-1a

Analytical Results - Soil and Mud Samples 

San Gabriel Valley NPL Area 3

Well Installation Report

Hazardous Waste Hazardous Waste Federal Land CA  Land 

TCLP TTLC Disposal Disposal MW1-1-002 MW1-1-003 MW1-1-011 MW1-1-012 MW1-1-013 MW1-1-014 MW1-2-006 MW1-2-007 MW1-3-008 MW1-3-009 MW1-3-010 MW1-3-010 MW1-3-010 MW1-4-022 MW1-4-023 MW1-4-024 MW1-4-025 MW1-5-026 MW1-5-027 MW1-5-028

Regulatory Level Regulatory Level Restriction Restriction AHSDW002 AHSDW003 AHSDW011 AHSDW012 AHSDW013 AHSDW014 AHSDW006 AHSDW007

(AHSDW008)

AHSDW017

(AHSDW009)

AHSDW018

(AHSDW010)

AHSDW020 AHSDW019 AHSDW021 AHSDW022 AHSDW023 AHSDW024 AHMDW025 AHSDW026 AHSDW027 AHMDW028

COMPOUND/ANALYTE and METHOD

SAMPLE ID

CA TITLE 22 METALS (EPA 

6010/7471/7010) µg/l TCLP mg/kg WET mg/kg TCLP mg/kg TCLP

Aluminum -- -- -- -- 27,000 27,000 NA NA NA NA 28,000 9,500 7,400 7,800 9,400 NA NA 3,100 5,400 5,800 25,000 4,700 6,100 29,000

Antimony -- 500 1.15 1.50 <70 <70 NA NA NA NA <80 <30 <40 <30 <40 NA NA <23 <22 <22 <220 <24 <24 <110

Arsenic 5,000 500 5.00 5.00 9 7 NA NA NA NA 9 4 2J 2J 3J NA NA <2.3 1.2J 1.3J <22 1.8J <2.4 <11

Barium 100,000 10,000 21.00 21.00 170 180 NA NA NA NA 200 80 60 50 90 NA NA 27 50 61 230 68 41 160

Beryllium -- 75 1.22 1.22 0.9 0.9 NA NA NA NA 1.1 0.4 0.4 0.3 0.4 NA NA 0.1J 0.2 0.2 1.2J 0.2 0.3 1.4

Cadmium 1,000 100 0.11 0.11 <4 <3 NA NA NA NA <4 <2 <2 <2 <2 NA NA <1.1 <1.1 <1.1 <11 <1.2 <1.2 <5.6

Calcium -- -- -- -- 13,000 13,000 NA NA NA NA 40,000 15,000 9,500 15,000 18,000 NA NA 2,200 3,400 4,200 14,000 12,000 3,500 9,800

Chromium 5,000 2,500 0.60 0.60 40 40 NA NA NA NA 27 10 7 7 15 NA NA 2.5 6.4 7 39 8.7 8.6 23

Cobalt -- 8,000  80 mg/kg WET 10 10 NA NA NA NA 10J 5J 4J 3J 4J NA NA <4.6 3.1J 3.3J <44 <4.8 3.5J 11J

Copper -- 2,500  25 mg/kg WET 40 40 NA NA NA NA 40 72 14 37 22 NA NA 4.8 6.9 50 29J 9.1 11 44

Iron -- -- -- -- 37,000 37,000 NA NA NA NA 34,000 14,000 11,000 8,600 13,000 NA NA 5,200 9,200 9,700 32,000 8,700J 12,000 32,000

Lead 5,000 1,000 0.75 0.75 10 10 NA NA NA NA 13 5 9 6 10 NA NA 1.8 2.3 2.2 18 3.5 2.5 12

Magnesium -- -- -- -- 12,000 12,000 NA NA NA NA 9,800 3,800 2,600 2,600 3,300 NA NA 1,000 1,900 2,100 8,300 5,600J 2,200 8,600

Manganese -- -- -- -- 540 550 NA NA NA NA 680 270 190 170 240 NA NA 100 180 190 620 210J 190 680

Mercury 200 20 0.025 0.025 0.1 0.3 NA NA NA NA 0.3 0.31 0.08 0.06 0.09J NA NA 0.12 0.11 0.083 0.28J 0.043 0.13J 0.18

Molybdenum -- 3,500  <40 <30 NA NA NA NA <40 <20 <20 <20 <20 NA NA <11 <11 <11 <110 <12 <12 <56

Nickel -- 2,000 11.00 11.00 30 30 NA NA NA NA 20J <20 <20 <20 <20 NA NA <11 <11 <11 <110 6J <12 <56

Potassium -- -- -- -- 6,000 6,000 NA NA NA NA 6,000 2,000 2,000 2,000 2,000 NA NA 800J 1,400 1,600 5,800J 1,100J 1,400 5,000J

Selenium 1,000 100 5.70 5.70 <7 <7 NA NA NA NA <8 <4 <4 <3 <4 NA NA <2.3 <2.2 <2.2 <22 <2.4 <2.4 <11

Silver 5,000 500 0.14 0.14 <7 <7 NA NA NA NA <8 <3 <4 <3 <4 NA NA <2.3 <2.2 <2.2 <22 <2.4 <2.4 <11

Sodium -- -- -- -- 800 800 NA NA NA NA 1,700 500 2,700 900 1,100 NA NA 250 190 190 7,300 300 270 2800

Thallium -- 700 0.20 0.078 <400 <300 NA NA NA NA <400 <200 <200 <200 <200 NA NA <80 <79 <78 <780 <84 <84 <390

Vanadium -- 2,400 1.60 1.60 70 70 NA NA NA NA 60 27 20 16 25 NA NA 8.9 19 20 74 16 23 57

Zinc -- 5,000 4.30 4.30 110 110 NA NA NA NA 100 77 33 46 60 NA NA 16 23 52 110 22 31 110

OTHER ANALYSES

pH (EPA 9040B) -- -- -- -- 12 8.3 NA NA NA NA 12.2 12.2 11.2 (12.7) 12.1 (12.5) 12.1 (12.7) 8.4 8.3 9.6 8.8 10 8.9 10.5 9.2 8.8

% Solids -- -- -- -- 23 30 NA NA NA NA 24 55 48 58 42 NA NA 87 89 90 9 83 83 18

Flashpoint (EPA 1010) -- -- -- -- >210oF >210oF NA NA NA NA >210oF >210oF >210oF >210oF >210oF NA NA >210oF >210oF >210oF >210oF >210oF >210oF >210oF

8015B TPH gas (mg/kg)

Disposal 

facility-specific

Disposal 

facility-specific -- -- <20 <20 <5 <20 <20 <10 <20 <7 <10 <8 7J NA NA <5.7 <5.6 <4.8 <56 <6.8 <6.0 <28

8015B TPH diesel (mg/kg)

Disposal 

facility-specific

Disposal 

facility-specific -- -- <300 100J <30 <90 <100 <80 <100 <20 <100 <50 <100 NA NA <5.7 2.8J <5.6 <170 <73 <6.0 <28

8015B TPH oil (mg/kg)

Disposal 

facility-specific

Disposal 

facility-specific -- -- 500J <600 <100 <400 <400 <300 <400 <90 700 200 300 NA NA <23 16J 15J <670 260 30 <110

composite composite IES157 171 166 0035 161 186 150 150 0023 145 189 161 NV1-121 NV1-121 239144 185 31 239526

Waste Disposal Facility US Ecology US Ecology US Ecology US Ecology McKittrick US Ecology McKittrick McKittrick McKittrick McKittrick McKittrick Puente Hills Puente Hills Puente Hills McKittrick McKittrick McKittrick McKittrick

Well Name

NOTES:

Land Disposal Restrictions are based on 22 CCR 268.48 and 40 CFR 268.48 Universal Treatment Standards.  Metals concentrations are 22 CCR 268.48 and 22 CCR 66268.107 (WET concentrations).  California rules state that the lower of the California or the Federal 

     Standard shall be used if the waste is a RCRA waste.  Note that the soil LDR standards are not included in the table (since the drilling mud will probably preclude their use).

TCLP = EPA Toxicity Characteristics Leaching Procedure

TTLC = California Total Threshold Limit Concentration

-- = No applicable regulatory level

< = Compound or analyte not detected above value shown

J = Value is estimated 

NA = Not analyzed

composite = composite sample from more than one roll-off bin

( ) = samples collected in first round of roll-off bin sampling

Puente Hills Landfill, Los Angeles County, California;  McKittrick, Kern County, California;  US Ecology, Nevada

MW1-5MW1-4MW1-1 MW1-2 MW1-3

mg/kg WET

Roll-Off Bin or Tank Where Sample Collected
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Table 3-1b

Analytical Results - Wastewater Samples

San Gabriel Valley NPL Area 3

Well Installation Report

Well Name MW1-1 MW1-2A and B MW1-3 MW1-4 MW1-5 MW1-5

Location Front and Atlantic 4th and Main Cordova and Main Alhambra and Novelda Junipero Serra and Live Oak Junipero Serra and San Marino

Sample ID AHWDW001 AHWDW004 AHWDW015 AHWDW029 AHWDW032 / AHWDW033 AHWDW034

Date Sampled 01/16/03 01/16/03 03/06/03 06/24/03 07/14/03 07/14/03

Compound or Constituent

ACT 4 <4 3J <4 <4/<4 2.5J None

TCE 80 4 <1 11 <1/<1 <1 5 1  

PCE 1 <1 <1 <1 0.6J/0.6J <1 5 1

1,1-DCE 0.6J <1 <1 <1 <1/<1 <1 6 1

cis-1,2-DCE 0.8J <1 <1 1.3 <1/<1 <1 6 1

1,2-DCA 1 <0.5 <0.5 <0.5 <0.5/<0.5 <0.5 0.5 1

12P 2 <1 <1 <1 <1/<1 <1 5 1

1,2,3-TCP <0.002 <0.002 <0.002 <0.002 0.127/0.122 0.06 0.005 1

TOL 1 <1 <1 <1 <1/<1 <1 150 1

14A <1 <1 <1 <1 <1/<1 0.6J 3 1

NDMA 0.066J 0.0034 0.001 <0.002 <0.002/0.00556 0.0023 0.01 1

Calcium 89000 49000 36000 73000 45000/45000 58000 None

Magnesium 40000 18000 12000 22000 16000/16000 18000 None

Potassium 17000 6000 <5000 3500J <5000/<5000 <5000 None

Sodium 110000 110000 47000 73000 39000/40000 37000 None

Cr
+6 2.2 4.9 0.57 0.9 <0.2/<0.2 <0.2 11*

NO3-N 8600 2100 4100 9800 18000/18000 21000 10,000 2

PCR 4 2 <2 3.2 2.3/3.2 2.8 4 1

Aluminum 52000 21000 <20 <40 <40/<40 <40 1,000 1

Antimony <4 <4 <4 <4 <4/<4 <4 6

Arsenic 16 9 1J 1.4J <2/<2 <2 10 2

Barium 420 170 20 75 20/20 46 1,000 1

Beryllium 2 0.9J <0.5 <1 <1/<1 <1 4 1

Boron 200 200 80J 120 81J/82J 87J 1,000 3

Chromium 75 25 <1 <4 <4/<4 <4 50 1

Cobalt 21 7 <0.5 <2 <2/<2 <2 None

Copper 52 20 <2 <8 <8/<8 <8 1,300 1

Iron 69000 22000 <100 <100 <100/<100 <100 300 3

Lead 21 8 <1 <4 <4/<4 <4 15 1

Manganese 1100 460 80 88 240/250 92 50 3

Mercury 0.39 0.28 <0.03 0.03 0.076/<0.030 <0.030 2 1

Molybdenum 50 50 12 10 6/6.3 9.2 None

Nickel 45 12 1 3.9J 4.9/4.9 2.5J 100 1

Selenium 3J <4 0.8J <4 <4/<4 <4 50 1

Vanadium 130 70 <20 <20 <20/<20 <20 None

Zinc 290 140 72 160 22/24 340 5,000 3

NOTES:

VOC values in ug/l (all other VOCs and all SVOCs were ND), TCE=Trichloroethene, PCE=Tetrachloroethene, 1,1,-DCE=1,1-Dichloroethene, cis-1,2-DCE=cis-1,2-Dichloroethene, 1,2-DCA=1,2-Dichloroethane, 

ACT=Acetone, 12P=1,2-Dichloropropane, TOL=Toluene, Ca=Calcium, Mg=Magnesium,  K=Potassium, Na=Sodium, CR+6=Hex Chromium, NO3-N=Nitrate as N, PCR=Perchlorate, 1,2,3-TCP=1,2,3-Trichloropropane, 14A=1,4-Dioxane, 

NDMA=N-Nitrosodimethylamine

MCL=EPA or California Maximum Contaminant Level (whichever is lower)

AL=California Action Level; *California Toxics rule value for surface water discharge shown for hexavalent chromium.
1 = California
2 = EPA
3 = secondary MCL

J-indicates results that are considered estimates because they fall between the 

instrument detection limit and the contract required quantitation limit.

all liquid was disposed of at Remedy Environmental, Orange County, California

= equal to or exceeding MCL, AL, or other regulatory level.

Concentration (ug/L) MCL or AL (ug/L)
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Table 3-2 

Preliminary Groundwater Sampling Results

San Gabriel Valley NPL Area 3

Well Installation Report

Units

Well 

Name Well/Station ID

Well Depth 

(ft bgs)

Screened 

Interval(s) (ft 

bgs)

Casing  

Diam. 

(in.)

Date  

Sampled

Depth to 

Water

(feet bgs) T
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03/05/03 185.43 240/260 4/4 2/2 3/3 0.9/0.8 0.7/0.7 <4/<4 0.6J/0.6J <1/<1 <1/<1 23/23 0.1/0.1 0.002J/0.002J 0.004/0.004 0.009/0.01 0.009/0.009 <0.008 <0.1/<0.1 90/92 32/33 <5/3J 71/73 0.02/0.02 <0.004/<0.004 0.098/0.097 0.002/0.002 0.01J/0.01J

07/18/03 185.72 200 5.4 2.3 3.6 0.9 0.7 <4 0.6J <1 <1 <1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

03/06/03 323.70 83 2 1 11 <0.5 <0.5 <4 <1 <1 <1 21 0.2 <0.004 0.004 0.021 <0.004 <0.008 0.07J 60 30 4J 90 0.098 <0.004 0.065 0.002 <0.02

07/17/03 326.04 71 1.9 1.1 9.5 <0.5 <0.5 <4 <1 <1 <1 <1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- NA -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- NA -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

03/06/03 311.79 1 <1 <1 0.5J <0.5 <0.5 4 <1 <1 <1 <1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

07/15/03 313.85 1.7 <1 <1 0.6J <0.5 <0.5 3.3J <1 <1 <1 <1 0.078J <0.004 <0.004 0.0072 <0.004 <0.008 <0.1 30 16 2.7J 36 <0.004 <0.004 0.026 0.001J 0.018J

03/06/03 315.63 1 <1 <1 0.5J <0.5 <0.5 3J <1 <1 <1 <1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

07/15/03 324.47 <1/3.8 <1/<1 <1/<1 <1/1.3 <0.5/<0.5 <0.5/<0.5 <4/<4 <1/<1 <1/<1 <1/<1 <1/<1 0.07J/0.071J <0.004/<0.004 <0.004/<0.004 0.0054/0.0052 0.0056/0.0056 <0.008/<0.008 <0.1/<0.1 70/70 22/22 3.1J/3.1J 29/29 <0.004/<0.004 <0.004/<0.004 0.055/0.055 <0.002/<0.002 0.061/0.061

03/06/03 316.69 2 <1 <1 <1 <0.5 <0.5 8 <1 <1 <1 <1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
07/15/03 326.38 4.7 <1 <1 <1 <0.5 <0.5 2.2J <1 <1 <1 <1 0.056J <0.004 <0.004 0.011 <0.004 <0.008 <0.1 23 12 2.7J 40 0.0033 <0.004 0.019 <0.002 0.036

03/06/03 318.33 2 <1 <1 1 <0.5 <0.5 4 <1 <1 0.5J <1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
07/15/03 329.71 <1 <1 <1 <1 <0.5 <0.5 2.5J <1 <1 <1 <1 0.071J <0.004 <0.004 0.014 <0.004 <0.008 <0.1 21 9.7 <5 39 0.013 <0.004 0.02 <0.002 0.034

03/06/03 319.17 2 <1 <1 0.8J <0.5 <0.5 <4 <1 <1 <1 <1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
07/15/03 332.28 <1 <1 <1 <1 <0.5 <0.5 <4 <1 <1 <1 <1 0.13 <0.004 <0.004 0.039 <0.004 <0.008 <0.1 32 11 4J 120 0.065 <0.004 0.026 0.002 0.01J

EPAMW14_04 380-390 07/16/03 356.90 1.9 <1 <1 <1 <0.5 <0.5 2J <1 <1 <1 <1 0.12 0.0028J <0.004 0.078 <0.004 0.0045J <0.1 7.7 5.4 <5 170 0.0024J <0.004 0.01 0.012 0.014J

EPAMW14_03 460-470 07/16/03 359.19 44/54 0.6J/1 <1/0.6J 4.5/6.6 <0.5/<0.5 <0.5/<0.5 2.6J/<4 <1/<1 <1/1 <1/<1 <1/<1 0.11/0.11 <0.004/<0.004 0.0047/0.0044 0.0072/0.0065 0.003J/0.0036J <0.008/<0.008 <0.1<0.1 78/77 23/22 3.5J/3J 75/71 0.065/0.065 <0.004/<0.004 0.088/0.087 <0.002<0.002 0.043/0.043

EPAMW14_02 545-555 07/16/03 372.79 12 <1 <1 1.4 <0.5 <0.5 <4 <1 <1 <1 <1 0.13 0.0054 <0.004 0.11 <0.004 0.0043J <0.1 4.6 2.1 <5 230 0.002J <0.004 0.0063 0.02 <0.02

EPAMW14_01 605-615 07/16/03 373.67 18 <1 <1 2 <0.5 <0.5 2.6J <1 <1 <1 <1 0.13 <0.004 <0.004 0.06 <0.004 0.004J <0.1 3.9 2.1 2.8J 150 <0.004 <0.004 0.0083 0.0049 <0.02

EPAMW15_06 325-335 07/17/03 294.07 2.6 2.5 <1 <1 <0.5 <0.5 <4 <1 <1 <1 <1 0.074J <0.004 <0.004 0.0042 0.005 <0.008 <0.1 53 18 2.5J 39 0.01 <0.004 0.039 0.001J 0.014J

EPAMW15_05 400-410 07/17/03 296.24 1.7 7.6 <1 <1 <0.5 <0.5 <4 <1 <1 <1 <1 0.082J <0.004 <0.004 0.0047 <0.004 <0.008 <0.1 52 16 <5 34 0.036 <0.004 0.036 <0.002 0.02

EPAMW15_04 480-490 07/17/03 301.99 2 2.2 <1 <1 <0.5 <0.5 2.8J <1 <1 <1 <1 0.095J <0.004 <0.004 0.012 <0.004 <0.008 <0.1 43 16 2.8J 55 0.039 <0.004 0.032 <0.002 0.012J

EPAMW15_03 590-600 07/17/03 323.70 2.2 3.5 <1 <1 <0.5 <0.5 2.6J <1 <1 <1 <1 0.097J <0.004 <0.004 0.0073 <0.004 <0.008 <0.1 53 17 <5 37 0.061 <0.004 0.044 <0.002 0.15

EPAMW15_02 670-680 07/17/03 323.91 1.2 1.3 <1 <1 <0.5 <0.5 4 <1 <1 <1 <1 0.11 <0.004 <0.004 0.0084 <0.004 <0.008 <0.1 37 12 <5 34 0.058 <0.004 0.021 <0.002 0.021

EPAMW15_01 770-780 07/16/03 318.23 2.3 2.5 <1 <1 <0.5 <0.5 <4 <1 <1 <1 <1 0.089J <0.004 <0.004 0.0068 <0.004 <0.008 <0.1 29 13 <5 36 0.07 <0.004 0.016 <0.002 <0.02

5 
1  

5 
1

6 
1

6 
1

0.5 
1

0.5 
1

None None None 1 
1

150 
1

1 
3

0.05 
1

0.1 
1

None 0.05 
1

1.3 
1

0.3 
3

None None None None 0.05 
3

0.015 
1

1 
1

0.01 
2

5 
3

NOTES: TCE=Trichloroethene, PCE=Tetrachloroethene, CCL=Carbon Tetrachloride, 1,1,-DCE=1,1-Dichloroethene, cis-1,2-DCE=cis-1,2-Dichloroethene, 1,2-DCA=1,2-Dichloroethane.

-- = not sampled

MCL=EPA or California Maximum Contaminant Level (whichever is lower).
1
 = California

2
 = EPA

3 
= secondary MCL

J-indicates results that are considered estimates because they fall between the instrument detection limit and the contract required quantitation limit.

All other reported VOCs were not detected above laboratory detection limits (generally 1 ug/L)

Dissolved Metals

(mg/L)

EPAMW13_01 770-780

288-308

660-670

580-590

350-360

480-490

Volatile Organic Compounds

MW1-4 635

MW1-3 800EPAMW13_05

EPAMW13_04

EPAMW13_03

EPAMW13_02

4

4

4

4

4

MCL(ug/l)

MW1-1 EPAMW11 282 252-272

MW1-2B

4MW1-5 800

µµµµg/L

MW1-2A

EPAMW12B 318

EPAMW12A 399 384-394
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3.0  SAMPLING RESULTS 
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Concentrations of VOCs will change with time and may increase or decrease depending on 
a variety of factors.  In addition, groundwater levels will fluctuate depending on a variety of 
factors, and are anticipated to rise unless current below average rainfall patterns persist. 

Monitoring well EPAMW12B was not sampled because the water table is presently below 
the screened interval of the well (288 to 308 feet bgs).  As mentioned in Section 2.4, current 
groundwater levels are at historic lows for the San Gabriel Basin.  However, groundwater 
levels will most likely rise in time, unless current below average rainfall patterns persist.   
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Appendix A 
Lithologic Boring Logs 
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Appendix B 
Geophysical Logs 



Geophysical Logs for MW1-1

SCO175859.F1.03 MW1-1.ai 9/03

Source: Pacific Surveys, 2003



Geophysical Logs for MW1-2A

SCO175859.F1.03 MW1-2A.ai 9/03

Source: Pacific Surveys, 2003



Geophysical Logs for MW1-2B

SCO175859.F1.03 MW1-2B.ai 9/03

Source: Pacific Surveys, 2003



Geophysical Logs for MW1-3

SCO175859.F1.03 MW1-3.ai 9/03

Source: Pacific Surveys, 2003



Geophysical Logs for MW1-4

SCO175859.F1.03 MW1-4.ai 9/03

Source: Pacific Surveys, 2003



Geophysical Logs for MW1-5

SCO175859.F1.03 MW1-5.ai 9/03

Source: Pacific Surveys, 2003
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Appendix C 
Video Survey Reports 
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Appendix D 
Multiport Monitoring Well Completion Report 
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Appendix E 
U.S. EPA Field Audit / CH2M HILL Responses to Field Audit 



1

Field Audit Report

San Gabriel Valley NPL Area 3
Remedial Investigation

Greg Nagle
USEPA Region 9

July 15th 2003

Introduction:
On July, 15th,  2003 Greg Nagle conducted a field audit of groundwater sampling procedures for the
San Gabriel Valley NPL Area 3 Remedial Investigation in Alhambra, California at monitoring well 
location MW1-3.  The field audit was scheduled to coincide with sampling of a recently installed
multiport well.  The primary objective of the audit was to determine if sampling practices used at the
site were appropriate for the determination of volatile organic compounds (VOCs), and metals in
water, and consistent with the methods described by EPA’s contractor CH2M-HILL.  All samples
were collected for analysis of VOCs and dissolved metals, by the EPA Region 9 Laboratory.

Audit Participants:
Greg Nagle of the EPA Region 9 Laboratory Field and Biology Team performed the audit. 
Maura Kennelly, Staff Geologist CH2M-HILL, Jeff D. Gamlin, CH2M-HILL, Staff
Hydrogeologist. CH2M-HILL conducted the sampling for CH2M-HILL. 

Procedures:
The audit was performed based on the procedures specified in the  Quality Assurance Project
Plan (QAPP) for San Gabriel Valley NPL Area 3 Remedial Investigation, February 2003, and
the Field Sampling Plan (FSP) for San Gabriel Valley NPL Area 3 Remedial Investigation,
February 2003.  Groundwater sampling was conducted as specified in the FSP using technology
provided by Westbay Instruments, Inc. CH2M-HILL personnel were well-trained, experienced
and knowledgeable with respect to operation of sampling equipment, sample collection, handling,
preservation, documentation and shipping procedures  Findings and recommendations are
summarized below.

Findings/Recommendations:
There were no findings to indicate that the sample integrity was compromised during sample
collection and handling activities.  There were no findings that require immediate action.  
A recommendation was made immediately following each finding.

1. Finding
Section 6.2.2 of the SAP states that ‘The first sample drawn at each depth will be used to
measure field parameters (temperature, pH, turbidity and specific conductance) and to
allow for some flushing of the instrumentation”.  The pH meter was malfunctioning at the
time of the audit.  This was considered of minor concern as the first sample was analyzed
for (temperature, turbidity and specific conductance) and  no purge or well stabilization is



2

required for the multiport monitoring well system.

Recommendation
Back-up equipment (such as multi-meters) should be carried into the field.

2. Finding
Section 6.6.3.2 of the FSP states that “In addition, carbon disulfide, tertiary butyl alcohol,
methyl-isobutyl ketone and methyl ethyl ketone will be added to the list of VOCs to be
analyzed by the laboratory.  This will be noted on the COC that accompanies the samples
to the laboratory.”  This information was missing from the  record for July 15th 2003.  This
COC  was also missing the project name.

Recommendation
Add the project name, and additional compounds to COC record as specified in the FSP.

3. Finding
The field team collected supplemental data not specified by the work plans.  This data was
recorded on a form specific to the Westbay Equipment which includes formation pressure,
fluid pressure, depth etc....

Recommendation
The form for the data specific to the Westbay Equipment should be included in the
applicable work plan by addendum and/or, in the next revision.

4. Finding
Table 5-2a and Section 6.3.1 of the FSP states that “Samples [for dissolved metals] will
be placed in a 1- liter polyethylene bottles”.  In the event that only VOCs and metals are
required, and samples are being sent to the Region 9 lab, the minimum volume of sample
for metal analysis may be reduced from 1 liter (L) to $500 milliliters (mL).  This will
reduce the number of trips down the hole.  The sampling probe collects volume of 1 L. 
After filling the 3 x 40 mL vials for VOCs, the balance (~800 mL) should be used for the
metals analysis.

Recommendation
Revise FSP to indicate that when samples for metals analysis are being sent to the Region
9 laboratory, less than 1 liter of sample may be collected in a 1-liter container provided
that at least 500 mL of sample is collected.    This recommendation was communicated
verbally to Maura Kennedy the following day.

5. Finding
It was unclear to field personnel how the water level at each interval is being determined. 
I was informed that water level was calculated using formation pressure.

Recommendation
Documentation should be provided detailing how water levels are being determined for
multiport wells and included in the QAPP.
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M E M O R A N D U M

Field Audit - San Gabriel Valley NPL Area 3 Remedial
Investigation
TO: Greg Nagle/U.S. EPA Region IX

FROM: Maura Kennelly/CH2M HILL

DATE: September 30, 2003

This memorandum has been prepared in response to the findings and recommendations of
Mr. Greg Nagle of the U.S. Environmental Protection Agency (EPA) Region IX Laboratory
Field and Biology Team. On July 15, 2003, EPA performed an audit of groundwater
sampling events taking place in the San Gabriel Valley National Priorities List (NPL) Area 3.
The following are CH2M HILL’s responses the U.S. EPA representative’s findings and
recommendations:

Response to Comment 1
Due to the malfunctioning of the onsite pH meter that particular day, it was recommended
that a backup meter be brought into the field. As an alternative to the EPA representative’s
recommendation, the meters will be examined prior to going into the field to ensure that
they are functioning properly.

Response to Comment 2
At times, it is requested in the work plan and quality assurance project plan (QAPP) that
additional analytes be included in the analyses. These additions will be provided to the field
team prior to each sampling event, along with the schedule of wells to be sampled and the
EPA Region IX laboratory assignment and case number.

Response to Comment 3
During sample collection from the Westbay multiport wells, pressures inside and outside of
the casing are collected and recorded on a Westbay form in order to calculate the depth to
water when the sampling team is back in the office. Per EPA’s recommendation, this form
will be included in the next revision of the FSP.

Response to Comment 4
Table 5-2a and Section 6.3.1 of the FSP (EPA, 2002) state that samples being analyzed for
dissolved metals will be placed in 1-liter polyethylene bottles.  Maura Kennelly spoke to the
Region IX laboratory staff, who indicated that only 500 milliliters of water are needed for
dissolved metals analysis.  This has been noted, and during future sampling events, only
500 milliliters of water will be collected.
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Response to Comment 5
CH2M HILL field personnel sampling Westbay multiport wells have been trained and
educated on all aspects of the Westbay system. The onsite staff at the time of the audit were
able to give EPA’s representative a full explanation of the calculations used to determine the
water levels from pressure data collected from the Westbay wells. It is not necessary to
bring documentation into the field stating how water levels are calculated, because these
levels are calculated in the office using Microsoft Excel. However, a description of the
pressure to water level conversion calculation will be included in the next revision of the
QAPP.
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