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1.0 INTRODUCTION

The Arizona Street Landfill (ASL) is an inactive, Class [l municipal sohd waste facility that is
monitored in accordance with M&RP Blanket Order 97-11. which was issued by the San Diego
Regional Water Quality Control Board (RWQCB). Based on the age of this landfill (inactive
prior to November 1984), the ASL is regulated by Califorma Code of Regulations Title 23

(23 CCR). Assiated in WDR No. 97-11 pursuant to 23 CCR §2550.1(g) in the event there is
evidence of water guality impairment, a corrective action program (CAP) may be required in
accordance with Chapter 15, which generally corresponds to 27 CCR which regulates more
recent landfills. Therefore, in response to detection of volatile orgamic compounds (VOCs)
primanly in samples from downgradient monitering wells AMW-4 and AMW.-S, and in
aceardance with 23 CCR and 27 CCR, the City of San Diego (City) submitted an Evaluation
Monitoring Program (EMP) workplan to the RWQCB or Oclober 22, 2003. The EMP workplan
is the nutial step in satisfying the requirements for an EMP as set forth in 23 CCR §2550.1(2)
and describes the water quality monitoring and response activities to be initiated by the City
following mitial indications of a release from the ASL. On March 2, 2005 GeoLogic Associates
{GLA) and the City presented the preliminary results of the EMP to the RWQCB and discussed
additional workscope ¢lements to complete the EMP. This EMP report presents the resulits of the
proposed workscope elements including:

«  Review of the landfill operational history and sequence of landfilling activities.

- Phase [ record review of surrounding properties.

- Chemical analyses of soii-pore gas and groundwater samples collected from existing
wells/probes.

= Installation of downgradient monitoring well AMW-6.

« Assessment of the vertical extent of contamination, by collecting groundwatcr samples at
discrete depths from well AMW-G,

- Development of a conceptual hydrogeologic model of the area using FLOWPATIT L.

- Simulation of the VOC contaminant plume (ppb concentration gradient) transport due to
advection and dispersion and projeclion of plume migration into the future.

= Preparation of this EMP report of findings.

2.0 LANDFILL DEVELOPMENT AND HISTORY
2.1 SITE LOCATION AND HISTORY

The 65-acre site includes two former landfills - the ASL and the underlying Balboa Park
Landfill. The landfill 15 lpcated in the northeastern comer of Balboa Park, to the north and east
ot downtown San Diego (Figure 1). The landfill 15 bounded by Pershing Drive on the east and
south, Florida Drive on the southwest, Morley Field on the northwest, and Jacaranda Drive on
the northeast.

The site was minally developed as the Balboa Park Landfil! for disposal of demolition debris
frorn 1935 to 1936. From 1952 to 1974 the site was known as the ASL and operated as a Class
I municipal solid waste disposal facility (under the current regulating definition), receiving
approximately 1,638,000 tons of waste.
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The site is unlined and currently has an interim cover consisting of native onsite soils placed aver
the refuse. The interim cover varies from three to |5 feet thick and is disked and mulched or
vegetated with native grasses and shrubs. There are City Park and Recreation Deparniment
trailers and equipmeni on a portion of the site. and a nursery and recreational areas with
buildings are located on perimeter portions of the site.

In 1991, the City installed a landfill gas collection system and f{lare station. The flare station
began operation (n July 1991 and is currently operated and maintained by the City. In August
2000, in response to continued landfill gas measuremenis of up to more than 40 percent methane
in perimeter probes, the City completed upgrades to the landfill gas extracthon system, including
installation of an additional 11 Jandfiil gas extraction wells, new we]} heads at all existing gas
extraction wells, and a landfill gas condensate collection system. The City performed additional
repairs to the landfill gas collection system during the surnmer 2001, including removal of a
large rock within one of the header pipes. In July 2003, the City completed drilling and
constructing 20 more landfill gas extraction wells.

2.2 SITE USE

The ASL is an inactive landfill. It is equipped with a landfill gas collection systermn and a flare
station. City Park and Recreation Department maintenance staff and equipment occupy a portion
of the central landfill site. Several hiking trails fraverse the site perimeter. Since the site does
not have a perimeter fence, public may gain access (o the sile.

2.3 ADJACENT SITE USE

The ASL is located entirely within Balboa Park. [n this area of the park, recreational facilities
include baseball fields, a municipal swimming pool, tennis courts, golf course, a bicycle
velodrome, and related facilites. Some of the surrounding area is open space. In 2addition. a
City plant nursery is located berween the eastern limits of the landfill and Pershing Duove.

2.4 RECORD REVIEW OF LANDFTLL AND SURROUNDING PROPERTIES

GLA reviewed avajlable City records and conducted a site visit to obtain information on
the site operations and activities at the ASL. GLA also conducted histonical and
environmental record searches of the ASL and adjacent properties as defined by ASTM
(E1527-97) Standard of Practice for indications of other sites that may have expenenced
a release to groundwater in the vicinity of the ASL. Based on our review, there are no
significant contributors to groundwater impacts upgradient of the site. In addition, there
are no groundwater supply wells within one mile of the site. This finding 1s consistent
with the fact that there are no beneficial uses to groundwater in the area of the ASL.
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2.5 WATER QUALITY MONITORING NETWORK

As shown on Figure 2, the original site Detection Monitoring Program (DMP) water quality
monitoring network, installed in 1993, includes one upgradient well (AMW-1) and five
downgradient wells (AMW-2, AMW-3, AMW-4, and AMW-5}. The wells were installed at
iocations intended to provide the required information to evaluate changes in groundwater
quality at the site in accordance with 23 CCR §2550.8. Groundwater elevations are measured
and groundwater samples are collected 1n each well on a semi-annual basis, during the second
(Spring) and fourth (Fall) quarters of each year. Groundwater samples are analyzed for eight
general chemistry parameters (icarbonate, chioride, electrical conductivity [EC), nitrate as
nitrogen, pH, sulfate, and total dissolved solids [{DS], and total organic carbon [TOC]); metals
(calcium, magnesium, and sodium); and the 47 volatile organic compounds (VOCs) listed in
Title 40, Part 258, Appendix [ of the Code of Federal Regulations (40 CFR 258).

3.0 SUMMARY OF ENVIRONMENTAL SITE CONDITIONS

The following description of the topography, geology, and hydrogeclogy in the vicinity
of the ASL 1s based on information obtained primanly from the Solid Waste Assessment
Test (SWAT) investigation (IT, 1994) and the semiannual report (October 2004 through
March 2005) groundwater monitoring report (GLA, 2005).

3.1 TOPOGRAPRHY AND DRAINAGE

The site occupies the head of a small southwest trending canyon, which is bordered by mesas.
Prior to landfill development, the valley supported ephemeral stream flow to the southwest
toward Powerhouse Canyon (Figure ). Elevations at the site range from approximately 140 feet
above mean sea level (msl) near the toe at the south west end of the landfill, to 280 feet ms! on
the northwest side of the landfill. Surface water drainage coutrol is provided by the earthen
cover which directs druinage to a channe! west of Florida Dnive.

3.2 GEOLOGIC SETTING

Geologic units in the area include relatively recent valley-filling alluvial deposits and
sedimentary rocks. From youngest to oldest, the geologic units within the vicinity of the site
include the Pliocene o early Pleistocene Lindavista Formation and Pliocene San Diego
Formation. The Lindavista Formation consists of interbedded sandstone and conglomerate, with
ferruginous cementation providing the characteristic reddish color and resistant nature that forms
the upper surface of the San Diego Mesa. Based on the borings drilled at the ASL, the
Lindawvista Formation ranges in thickness from 16 to 40 feet in the vicinity of the ASL. The San
Diego Formation lies conformably below the Lindavista Formation and consists primarily of
poorly indurated silty sandstone with iterbedded cobble conglomerate, and some sporadic zones
containing fossil shell fragments. The bedding within the San Diego Formation generally dips
about 3 to 6 degrees to the southwest in the vicinity of the Balboa Naval Hospital (Kennedy,
1975). Based on the site boring logs, the San Diego Formation is more than 238 feet thick, and
1s reported to attain a maximum thickness of about 1300 feet.
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i3 HYDROGEOLOGIC SETTING

The ASL is located within the Lindbergh Hydrologic Subarea of the San Diego Mesa Hydrologic
Subunit within the Pueblo San Diego Hydrologic Unit (RWQCB, 1994). There are no beneficial
use designations assigned by the RWQCSB for groundwater within the San Diego Mesa
Hydrologic Subunit.

Groundwater beneath the site occurs at depths between 120 and 125 feet below ground surface
within the San Diego Formation and appears to be unconfined. The aquifer consists of poeriy-
indurated, silty sandstone with interbedded cobble conglomerate. As shown on Figure 2,
groundwater flows to the southwest, with an average hydraulic gradient of approximately 0.003
fUft. As described in the SWAT (TT, 1994), the hydraulic copductivity of the water-bearing
intecval screened by the site monitoring wells is estimated tobe 1 x 107 1o 1 x 10 centimeters
per second (cm/sec), with an estimated effective porosity of 20 percent. Using a conservative
hydraulic conductivity value of 1 x 107, the linear groundwater flow velocity for the site is
calculated at 0.004 feet/day (1.6 feet/year).

No surface water or major steam systems are located within one mile down slope of the site.
Dratnage at the site is directed to a City-mamtained storm drain.

4.0 EMP FIELD INVESTIGATION

As described in the PMP Workplan, the EMP investigation was designed to better
characterize the site geologic, hydrogeologic, and groundwater chemistry conditions, and
to provide data to identify the nature and extent of the observed groundwater
contammnation. To accomplish these objectives the EMP Warkplan identified both field
and laboratory work phases. Since VOC impacts have been recognized only at the
southwestern toe of the landfill in wells AMW4 and AMW-5, the EMP field
investigation focused on characterizing the hydrogeologic and groundwater quality
conditions in this area of the site.

The EMP subsurface investigation included provisions for sampling hydrostratigraphic
and vadose zone intervals to better characterize the horizontal and vertical extent of
groundwater impacts and nature of the release. lhe procedures and methods employed
during the EMP dnlfing and well construction program are detailed in the EMP
Workplan. Boring logs and well completion Jogs developed as part of the EMP study are
presented in Appendix A together with logs for the facility’s DMP groundwater
monitoring wells constructed in 1993, Laboratory analyses for the EMP investigation
were completed by Enviromatrix Analytical, Inc. of San Diego, California, a state
certified laboratory and are provided in Appendix B along with the field data sheets.
Tables summarizing the results of historical groundwater and land )] gas monitoring at
the site are mncluded in Tables 1 through 6, and the procedures and methods emplayed
during the EMP drlling, well construction, groundwater sampling are detailed in
Appendix C.

2001807 rhons LN P vparidoc

GeoLogic Associates



41  DRILLING PROGRAM

Having established that groundwater in both wetls AMW-4 and AMW-S are impacted,
monitoring well AMW-6 was sited approximately 750 feet downgradient of well ANMIV-4
to determine the lateral extent of the release (Figure 2). In order to verify stratigraphic
and water chemistry conditions, well AMW-6 was drifled using air rotary casing haminer
(ARCH) dnlling methods. The ARCH technique employs 9-5/8-inch OD drive casing to
support the borehole, and has the advantage of providing relatively undisturbed lithologic
samples while not requiring use of injected driling fluids. As 2 consequence, accurate
determination of both the stratigraphy and occurrence of water-bearing units within the
borehole is possible.

During the construction of well AMW-6, groundwater was first encountered at a depth of
133 feet below ground surface (fhgs) in a thick sequence of gravelly sandstone within the
San Diego Formation. Groundwater was found to be unconfined and exhibited an
upward gradient, which ultimately yiclded a static water elevation of about 113 fbgs or
24 feet msl.

Dunng the drifling of AMW-6, grab samples were collected at ten foot intervals and checked for
the presence of VOCs using a photoionization detector (PID) and these measurements are
included w the boring log for well AMW-6. VOCs were first detected in the vadose zone at a
depth of 70 fbgs and continued to be detected until groundwater was encountered at 133 fogs.
VOC concentrations (in the grab samples) ranged between 3.1 to 5.9 ppm.

5.0 EMP LABORATORY ANALYSES

5.1 GROUNDWATER

‘f'o evaluate the vertical and lateval extent of groundwater impacts downgradient of the ASL, the
EMP investigation focused on groundwater sampling of EMP well AMW-6 and was conducted
in two phases. The Phase | groundwater sampling event was intended to determine the lateral
extent of groundwatey impacis. [f VOCs were confuirmed during the Phase T groundwater
sampling event, a second Phase ]I groundwater sampling event would be performed to define the
vertical distribution of VOCs. As summarized in Table 1 and detailed in Appendix B, Phase |
laboratory analyses included routine general chemistry (bicarbonate, chlonde, electrical
conductivily, nifrate as nitrogen, pll, sulfate, TDS, and TOC), metals (calcium, magnesiumn, and
sodium), and VOCs (by LPA method 8260B). Phase Il laboratory analyses inctuded only VOCs
(by EPA method 8260B). During the EMP investigation, Jaboratory results were obtained from
sarnpling points as follows:

1y
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Phase | Sample Sample Date | Sample Depth Purge Method
(fbgs)

| AMW-6 11/30/04 128 Micro-Purge

I AMW-6A 1/20/05 128 Micro-Purge

[ AMW-6B 1/20/05 128 - 1.5BV

[ AMW-6C 1/20/03 128 3.0 BV

[ AMW-6A 5/19/03 12] Micro-Purge

1 AMW-6B 5/19/05 128 Micro-Purge

1] AMW-6C 5/15/08 135 Micro-Purge

Notes: BV - Borehole Volume

S5.1.1 Groundwater Analvtical Results

Initially, groundwater sampling was performed concurrent with the DMP sampling event on
November 30, 2004. As shown on Table | (Appendix B), nine VOCs were detected in the
primary sample collected from well AMW-6 with seven of the VOCs (benzene, cis-!,2-
dichloroethene [cis-1,2-DCE], dichlorodi fluoromethane [DCDFM], methylene chlonde,
tetrachloroethene [PCE], trans-1,2-dichloroethene [trans-1,2-DCTI], and trichloroethenie [TCI])
measured at concentrations greater than the analytical practical quantitation liut (PQL).

In response to the detection of these seven VOCs above their respective PQL’s, confirmation
sampling was perforined on January 20, 200S. The initial VOC values range from about 1 pg/L
to 29 pug/L. To evaluate the effect that sampling protocols may have on the confirmation
samples, three discrete samples were collected using different sampling protocols. The first
sample was collected using low-flow (micro-purge) sampling procedures: the second
confirmation sample was then collected afier purging 1.5 BV; and the third discrete confimation
sample was collected after a total of 3 BV were purged. All confirmation samples were collected
at the same depth as the primary sample at 128 fbgs. As shown in Table 1, each discrete retest
confirmed the presence of the nine VOCs measured in the primary sampie collected on
November 30, 2004.

‘I'he Phase I groundwater sampling program consisted of collecting discrete samples from
different depths within the screened section of well AMW-6 to evaluate the vertical distribution
of VOCs. Phase JI groundwater sampling was performed on May 19, 2003, and used low-flow
(micro-purge) sampling procedures so that samples could be collected at discrete depths. The
first sammple was collected at the top of the screened section at 121 fbgs; the second sample was
collected in the middle of the screened section at 128 {bgs; and the third sample was collecied at
the battom of the screened section at 135 fbgs. As shown in Table |, each discrete sample
interval contained all nine VOCs at concentrations ranging from less than 1 pg/L to 24 pg/L, and
with the exception of DCDFM, the concentrations of VOCs within the screened section appear to
be evenly distributed. Concentrations appear to be greatest at the top of the screened section for
DCDFM, a halogenated methane compound, which is commonly found in landfill gas (LFG).

As shown in Table 1, the results of the inorganic analyses indicate that general chemistry
constituents are also evenly distributed through the screened section. However, concentrations
of dissolved metals appear to be slightly elevated in the middle and bottorn of the screened

6
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section. Of note, the significant decrease in metals concentrations between the Phase I sample
event in November 2004 and the Phase 11 sample event in May 2005 appears to be related to
dilution from the winter rains, since all wells at the ASL have reported similar results.

5.2  SOIL-PORE GAS

Because the Arizona Street Landfill is known to be generating a significant volume of LFG (in
excess of 40% methane in some soil-pore gas probes), the EMP investigation included collection
of four rounds of soil-pore gas sampling between January 2003 and December 2004 to determine
if there is a correlation between the analytical results in soil-pore gas and groundwater. As
summarized in Tables 2 through 5, five soil-pore gas probes were used in the comparison. The
following table summarizes the groundwater monitoring well and adjacent landfill gas probes.
For this program the only locations where a gas probe was not present near a groundwater well
were in the vicinity of wells AMW-3 and AMW-4. Therefore, soil-pore gas samples were
obtained from the available gas well (GW-8D) for well AMW-3 and from 1inside the casing of
well AMW-4 using tubing lowered to the well screen depth.

Groundwater Well | Adjacent Landfill
Gas Probe
AMW-1 P-15D J
AMW-2 p-7
AMW-3 GW-8D
AMW-5 P-11D

As provided in Appendix B, the laboratory analyses were completed by Enviromatrix Analytical,
Inc. of San Diego, Califormua, a state certified laboratory. Laboratory analyses of soil-pore gas
included fixed gases (methane, oxygen, nitrogen and carbon dioxide) and VOCs (by method TO-
15).

5.2.1 Soil-Pore Gas Anglytical Results

As shown in Tables 2 through 5, the soil-pore gas data suggests a relatively consistent list of
VOC constituents are present in the soil-pore gas with many of the higher concentrations (e.g.,
PCE and DCDFM) also measured in samples from the groundwater monitoring wells. In
addition, the highest gas concentrations were measured in the southeastern section of the site at
probe P-11D. It should be noted that during each sampling event, the soil-pore gas
concentrations in well AMW-4 (where groundwater impacts by VOCs had been greatest) are
low, likely as a result of the fact that this is a groundwater monitoring well with {rmited screen
for collection of a robust soil-pore gas samples. However, based on the findings, GLA concludes
that sufficient gas sample data have been obtained to confirm similar VOC constituents are
present in the gas and can be correlated to VOC impacts in groundwater.
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6.0 GROUNDWATER MODELING

Preliminary results from the EMP workplan were presented in a2 meeting with the City and
RWQCB staff on March 2, 2005. In the meeting results from the record review and surrounding
properties, soil-pore gas laboratory results, and construction and sampling of well AMW-6 were
discussed. It was concluded that BIOCHLOR modeling could not effectively model the specific
site conditions and accurately model the distribution of VOCs in groundwater (at levels
measured from about [ to 24 pg/L), and therefore, 2 more sophisticated groundwater model was
required. GLA proposed to perform groundwater modeling of the VOC plume (for defining the
Jateral extent of VOC impacts) using either FLOWPATH II (2-dimentional) or MODFLOW
(3-dimentional) numerical flow and transport models to evaluate potential flow paths beyond the
current understanding of the existing contaminant plume distribution and to simulate VOC plume

transport.
6.1 MODEL DESCRIPTION

For this project, the groundwater flow system was simulated in two-dimensions using the finite-
difference computer code FLOWPATH 11, developed by Waterloo Hydrogeologic (1958). The
modeling process typically includes developing a conceptual model of the flow system that is
based on the available geology, hydrogeology, and field data of the study area. This information
is used to discretize, or design, the mode] domain and grid, which divides a two-dimensional
study area into cells defined by a series of rows and columns. Regions of the madel grid are
assigned hydraulic properties based on the conceptual model, and boundary conditions are
assigned to represent flux into and out of the model, barriers to flow (e.g., faults, bedrock),
surface water features, and flow lines. Geperally, the model must then be calibrated, meaning
the results of simulations should match measured VOC and head values (from a specific time) as
closely as possible, while maintaining hydraulic parameter values that are reasonable (i.e., not
significantly different than calculated/measured or literature values). Calibration is thus an
iterative process, whereby the model is run multiple times to find the optunum values and
distnibution of parameters. The sensitivity of model output to variations in these values is then
tested via additional model runs to determine the parameters upon which the simulation results
most depend.

6.1.1 JInput Parameters

Model Area - The model area is situated within east-central Balboa Park, extending from
Powerhouse Canyon/Florida Drive to the west, Balboa Park Municipal Golf Course to the south
and east, and Morley Field to the north, and encompasses approximately 0.54 square miles
(Figure 3). The model area was kept as small as possible to allow for a reasonable estimation of
the boundary conditions, while still allowing for contaminant transport modeling.

Boundary Conditions — The boundary conditions selected for the steady-state mode] represent
hydraulic conditions at the limits of the model domain. The steady-state model used constant
head boundaries, which were extrapolated from known head values of existing DMP wells at the

ASL.
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Wells - In order to ensure that the steady-state mode!l represents 2 reasonable estimation of
groundwater flow conditions in the aquifer, X-Y coordinates and measured head levels for
downgradient groundwater monitoring wells AMW-2, AMW-3, AMW- 4 AMW-5 and AM\V-6
were included in the model.

Recharge — Aeral recharge (i.e., infiltration from irrigation) is assurned to take place at the
Balboa Park Municipal Golf Course in the southeastem area of the model. Infiltration rates were
included in the sensitivity analysis to evaluate the effects that irrigation from the golf course may
have on the modeled results.

Aquifer Properties - Field observations made during (he drilling of well AMW-6 confirm earlier
hydrogeologic interpretations (IT, 1994) that groundwater beneath the site is onconfined within
the San Diego Formation, and that the water bearing unil within the San Diego Formation
consists of a poorly indurated, silty sandstone to gravelly sandstone. Aquifer properties assigned
for the model are generally consistent with these field observations and are summarized below.

Aquifer Property Assigped Value/Condition
Layers/Type (/Unconfined
Hydraulic Conductivity 1.0E-03
Effective Porosity 20 Percent

6.1.2 Solver

The Preconditioned Conjugant-gradient (PCG) solver was used to solve the groundwater flow
matrix equations for hydraulic head produced by FLOWPATH 1I. The PCG solver works on a
two-tier approach to calculate a soluhon at one fime step. Outer iterations are used to vary the
preconditioned parameter matrix in an approach toward an acceptable solution. Convergence of
the solver is deterrmined using both the head-change and residual critenia. [‘or the model default
PCG solver parameters were chosen.

6.2 CONTAMINANT TRANSPORT MODET.ING

Contaminant (ransport modeling for the EMP project was modeled using hydrodynamic
advection and dispersion using the Random Walk Method (RWM) and a total VOC load. This
approach is considered conservative since the model accounts for all VOCs detected in the
groundwater monitoring wells at the AS]. and doesn't account for the natural degradation of
VOCs. Of note, the total VOC load or VOC (total) is defined as the sum of VOCs measured in a
single groundwater sample. RWM is a module that operates within the FLOWPATH ]I platform
and is capable of simulating the movement of contaminants under the snfluence of advection and
dispersion. Advection, is the process by which salutes are transported by the bulk motion of
flowing groundwater, while, dispersivity (or dispersion) is generally an important factor in
distribution of solutes introduced into groundwater, and occwrs as a result of the tortuous nature
of groundwater flow through a porous media, such as, sand, gravel, and silt where water ¢cannot
travel along a straight path.

€ 2001 00T arbgna EX [Prepan dot
Geolagic Associafes



6.2.1 Model Calibration

For model calibration purposes, groundwater potentiometric surface elevations measured in
November 2004 were used. This time periad was selected because it includes the most complete
set of groundwater elevation data for the ASL (including EMP well AMW-6). [mtial simulations
were used to adjust solver parameters 1o attain model convergence with reasonable convergence
criteria and without excessive iterations. Successive simulations mitially incorporated an
average hydraulic conductivity value (5.0E-05 em/sec) and varying boundary conditions
{constant head values) unti) the model generally reflected the approximate groundwater contours
and the hydraulic bead configurations conformed roughly to target values. However, due to the
models complexity, the effects were often mare subtle, so even though calibration statistics may
have shown an overall calibration with hydraulic head configurations, the calibration may have
decreased in the area of most concern (1.e., Wells AMW-4, AMW-5, and AMW-6) when
simujating contaminant transport. Therefore, further calibration of the model was performed
during contarninant transport modehing.

To simaulate contaminant transport, 2 VOC source was placed in the southwest comer of the ASL
within the old trihutary canyon (east of well AMW-4). As discussed i1 Section 2.1, historical
records indicate that municipal solid waste was disposed of al the site between 1952 and 1974,
and therefore, the VOC plume was estimated to be approximately 40 years old for calibrating the
contamninant transport model. Calibration of the contaminant transpost model involved varying
the VOC (total) concentration and distnibution at the source unti) the modeled concentrations at
wells AMW-4, AMW-5, and AMW-6 matched the measured VOC (total) concentrations
observed during the EMP investigation. For well AMW-6, the total VOC load was calculated as
an average from the seven samples collected from well AMW-6 (Table 1), while the total VOC
ioads for wells AMW-4 and AMW-S were calculated from the November 2004 semjanmual
monitoring results. For well AMW-6, the average total VOC load was calculated to be 92.4
pg/L. for well AMW-4 the total VOC load was calculated to be 14.21 pg/L; and for well
AMW-5 the total VOC load was calculated to be 4.22 pg/L. The calibrated contarminant
transpott mode! is shown on Figure 3. As shown on this figure, it is estimated that the current
total VOC plume is migrating southwest from the source and approaches zero pg/L
approximately 1000 feet south, 700 feef east, and 400 feet west of well AMW-6.

6.2.2 Sensitivitv Analvysis

The following section addresses the selection of variables used in contaminant transport
modeling and the sensitivity of the modeled resnlts with respect (o vanable selection. The results
of the sensitivity analyses are discussed below and presented in Table 6.

Hydraulic Conductivity —Calibration of the steady-state model was refatively insensitive using
the range of published hydraulic conductivity values discussed in Section 3.3. However, in
contaminant transport simulations, changes in ydraulic conductivity valucs resulted in
significant impacts to contaminant transport distances. Generally, Jower hydrautic conductivity
values resulted in poor correlation with measured VOC concentrations. Therefore, during model
calibration the range of hydraulic conductivity values was expanded to include a conservauve
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value of 1.0E-03 cm/sec, which is consistent with the range of published values (Freeze and
Cherry, 1979) for gravelly sands. Based on the calibration and sensitivity analyses a
conservative hydraulic conductivity of 1.0E-03 cnv/sec was used for the steady-state model.

Recharge ~ Recharge as a result of irrigation from the Balboa Park Municipal Golf Course varied
significantly. Values for recharge ranged from 0 to 1.0E-03 mun/year. As expected, higher
recharge values resulted in higher hydraulic head values, which resulted in poor correlation with
historical groundwater contours and hydraulic head distribution calculations. Based on the
calibration results and sensitivity analyses, recharge was set at 0.

Porosity - In contaminant transport simulations changes in porosity yielded significant irmpacts to
transport distances. For example, lower porosity values resulted i further plume migration, as
would be expected. Typical published values for porosity in sand and gravel mixes varies from
10 to 35 percent (Dniscoll, 1986). Based on the observed formational matenals, and the
calibration and sensitivity analyses, a porasity of 20 percent was used in the contaminani
transport model.

Dispersivity - Model calibration varied considerably using a range of longtudinal dispersivity
values ranging from 10 to 1000. Likewise, transverse dispersivaty values also varied
considerably. For example, higher dispersivity values resulted in further plurne migration. For
calibration and modeling purposes, a 10:1 ratio (longitudinal to transverse dispersivity) was used
{Gelhar et al.,, 1992). Based on the calibraton and sensitivity analyses dispersivity values of 200
feet longitudinal and 20 feet transverse were used.

6.3 REMEDIATION SCENARIOS

Given that the ASL site is within a non-beneficial use groundwater zone. and the City is
currently involved m source control Temediation, two contaminant transport scenarios were
simulated.

« Scenario | - “worst case” scenario assumes no additional remediation occurs;
s+ Scenario 2 —~ “source control™ scenario assumes that the plume source is cut off within five

years.

Scenano | - This scenano was modeled by assuming no additional remediation occurs and that a
release from the source wall continue for an addifional 20 years (year 2025). The resulting VOC
(total) plume is shown on TFigure 4, and indicates that it extends approximately 800 feet south,
700 feet east, and 450 feet west of well AMW-6.

Scenario 2 - This scenario was modeled by simulating a release from the source for 45 years
until approximately 2010. This timing assumes that 1t will take the City 5 years to complete
fandfil} gas source control measures. For comparative purposes the model was allowed to run an
additional 15 years, so a comparison could be made with the “worst case” scenano at year 20285.
The resulting VOC (tatal) plume is shown on Figure 5. As shown on this figure, the VOC (total)
plume extends approximately 900 feet south, 800 fect east, and 450 feet west of well AMW-6.
While the distribution of VOCs (total) is slightly larger than the “worst case” scenano at the year

11

C: 307 xarnd ENFPagsndud

Geol.ogic Associates


http:dispersivi.ty

2025, concentrations are lower in the area depicting the highest concentrations as a result of
natural attenuation. In addition, the area within the 95 pg/L isoconcentration contour is

N 3 % >
approximately 37,980 ft” smaller than the “worst case” scenario.

7.0 CORRECTIVE ACTIONS

The most common mechanism for determnining potential site corrective actions is the cornparison
of various remedies in terms of effectiveness, implementability, and cost.

Effectiveness is z relative evaluation of the remedial technology based on the site-specific
contaminants and ability of the proposed process to treat the volumes of contaminated material to
the remediation goals, the potential impact or risk posed by the implementation, construction,
and operation of the selected alternative based on human health and environment, and the
reliability and proven ability of the technology.

Faciors to be considered pertaining to implementability are mstitutional factors such as perrnits
and requirements; and availability of services, equipment, technology, skilled labor, and utilities.

Given these three criteria and the fact that impacts to groundwater at the ASL appear to be
largely due to LFG dissolution, the most effective corrective actions to control groundwater
impacts will be those that control LFG migration to groundwater. The City has already
performed a vanety of LFG related corrective actions including:

« Increasing the leve!l of maintenance of the existing LFG collection system:

« Completing upgrades to the LFG extraction system, including installation of 1 additionat
gas extiraction wells, installation of new well heads at all existing gas extraction wells. and
the installation of a landfill gas condensate collection system in October 2000, followed by
repairs 1o the header pipes during the summer 2001 to further enhance the efficiency of the
landfill gas extraction system.

»  Completing drilling and constructing 20 additional landfill gas extraction wells in July 2003.

- Continued evaluation of the LFG system for optimum performance.

8.0 CONCLUSIONS AND RECOMMENDATIONS

The results of this EMP investigation indicate that the lateral extent of impacts to groundwater at
the ASL have migrated approximately 1000 feet south and 300 feet west of the southwestern
perimeter of the site. Although the modeled plume extends beyond the perimeter of the ASL it
largely remains within City-owned properties. The field investigation, performed as part of this
EMP, indicates that these impacts occur within an unconfined, porous, aquifer consisting of
interbedded sands and gravel of the San Diego Formation. The laboratory analyses indicate that
the impacts to groundwater are organic constituents, most likely associated with landfill gas
migration and dissolution. Taking into account the relatively low organic constituent
concentrations measured in groundwater. the fact that no groundwater wells exist within one
mile of the site, and the aquifer is classified as having no beneficial uses, the potential for natural
attenuation (diffusion/degradation) of VOC impacts is high. Modeling of the VOC (total) plume
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for an additional 20 years indicates that the plume may extend further south; however, the
highest constitucnt concentrations may be reduced by effective source control.

In addition, to the existing source control measures that the City currently performs, the City is
proposing additional source control measures o reduce landfill gas generation at the ASL.
These additional source control measures include:

«  Proper maintenance of landfill slope and deck areas to promote runoff and reduce
infiltration of surface water into the waste prism.

» Continued maimntenance and adjustments to landfill gas and condensate systems for
optimum performance.

. Construction of additional landfill gas extraction wells.

9.0 CLOSURE

This EMP for the ASL is based on the regulations contained in 40 CFR Part 258 and CCR Title
27, discussions with the City of San Diego, and RWQCB. The conclusions and
recomrmendations presented in this EMP were prepared in accerdance with generally accepted
professional geotechnical and hydrogeologic prncipals and practices. This EMP makes no other
warranties, exther expressed or implied as to the professional advice or data mcluded in it. Our
firm should be notified of any pertinent change tn the project, or if conditions are found to differ
from those described herein, since this may require a regvaluation of the conclusions and
recommendations.

This EMP has not been prepared for use by parties or projects other than those named or
described herein. Jt may not contain sufficient information for other parties or purposes.

TTE ot g

Vice President
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TABLE |
ARIZONA STREET LANDFILL EMP
GROUNDWATER MONTTORING RESULTS
EMP WELL AMW-§

‘ | Nov Jan | Jes® | Jsa’ | May ‘ May | May | §TD. ‘
ANALYTE UNIT 2004 10408 05 5 1004 Pl !;“_‘S_J MED. AVC, DEV. I MIN. I MAX
CENERAL CHEMISTRY
Bicarbonate Atkalinity CACDIN TIONA . e NA ST 442 457 460 47 331 134 141 10
Chepucal Oxygen Denand m) L INA SO IN T INA T INA TN PN NC NC NC NC NC
Chleride . AT CINA 230 ol 28 29 23 206 250
Candogavity wihoylern 2400 2400 2300 2300 200] 2300 2386 102 2300 1600
Fluonide INA RS [TEAT Al Da e NC NC NC NC NC
Nirraic (a3 N) P NS R 009, AC NC NC NC NC
pH umfs 6.3 6.4 6,40 0.09 6.) &5
Sulfae o gl 317 119 176 184 498
Total Dissolved Solids mgh 1405 1405 208 1380 1430
Total Organie Carban e 9.1 938 | .92 | 3508 13
METALS __
Aluminum NC NC NC NC NC
Anabmaoy o NC NC NC NL NC
Asseni¢ NC NC NC NC NC
Banum L1 NG NC NC NC NC
Beryliium "y NC NC NC NC NC
Cidmiym g, NC NC NC NC NC
Cufcium . 27.6 796 | 1054 | 150 D8
Clhromiun m: N NC NC NC NC
Chromium {Hexavalent) m NC NC NC NC NC
Cobale mgh WC NC NC NC NC
| Copper " NC NC NC NC NC
Itan 0, NC NC NC NC NC
Lead my NC NC NC NC NC
Mumesium mgA 2¥ 8.8 12.1 .73 269
Manganase mg NC NC NC NC NC
Mercany m: NC NC NC NC NC
Molybdesum mpA ) NC NC NC NC NC
Nickel mg/l NC NC nC NC NC
[ i, NC NC NC NC NC
Selmum m NC NC NC NC NC
Silver VNAL. CHNA - o] NC_ | NC NC NC NC
Sodinm mgA | 2438 265 2635] 245 827 13,8 254 253
Thallium 0 SUUINAT CUUNACS NN ] NG NC NC NC NC
Vomad.um mgA G AN SN o NC NC NC NC nC
PR o U TNAT UNA S TINA ] NE NC NC NE NC
VOLATILE QRGANIC COMPOUNDS ——
1, 1-Dichlorourhans L . 098] ° oas1 1.10 [ ) TG -1 2.4 0.84 G.17 0.63 1.Jo
1. 4-Dicblorobearcae | B e T T ] e B = o S s .38 034 .02 8,31 b34
Benzene [N 1.67 .53 1.68 1.87 132 1.27 132 33 155 0.6 27 1;_@_‘
cig- |, 2-Dichl tk el L1.6 A9 10.7 10.6 297 181 8.13 19 9.47 1.52 A8 1.6
Dichlarodsflusromethane 1l 741 A8 1.3 117 13 [ 113 i) 10.85 3.8) A3 17.
Methylene Caloride [ e 93] el 23| ») 39 ] T Y 153 63 6 | 2.
T hotocih peh 173 107 39.3 40.2 24 4 23.3 243 4, 1.1 3.9 1.4 402
m»liz«l'.liéuotoﬂhcu e 178 (1K) 1.8 1.4 131 1200 aes| 118 L4 033 0.9 1.8
Tnchlorcethene upd 17.4 16.3 2. 21.9 19.9/ 184 19.0 19.0 9.7 18 163 B3
| Vinyl Chloride padl | rsdl uas| 2 2200 L[ Cael s 176 1.8 0.30 136 | 120
8096 644 11570 11588 #8907 8034 19.21 84648

SEMI-VOLATILE ORGANIC COMPOURDS (ug/): None Detccred
HERBICIDES, PESTICIDES. & PCha : None Detected

NOTES:
NA = Net Antlyrattiod Agpliadie
Inizaitn that W ke el AN &rioctod dbove Libsruny paclal guaauuaesns T,
Vot ligted o8 Dbratnny driactiss o o conroled me (BOLDED) sorceaoniios
4 Savupled wang siunduad purgg Mcibeds

ALEA Mg, Py
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TABLE 2

ARIZONA STREET LANDFILL EMP

COMPARISON DATA
SOJL-PORE GAS SAMPLE RESULTS
JANUARY 2003
AMW-| AMW-2 AMWA AMWA AMW-§
ANALYTE PROBE | (P-18D) (®-7) @40y | (AMw—) | (P-11D)
Carbon Dioxids, CO, V% 19 8.7 12 45 20
Methane, CHy V% 24 0.036 43 0.068 19
Nimogen, Ny V% 80 84 28 a3 81
Oxygen, O, V% .5 11 1.4 16 1.4
VOLATILE ORGANIC COMPOUNDS
1,1,2-Trichlororifluoroethane ppb (VAV) |36~ = L3 76220
1.2 4-Trimethylbenzene peb (VY [3.6 - 1.0 56
1.1.5-Trimethylbenzene ppb (V) [356 o o400 38
L.1-Dichloroethane ppb (VWY I86 = cjo20 ] 7.8
1.2-Dichioroethant ppb (VWY 136 . 0.26 e TR
| 12-Dichlarotetrafluoroethane ppb (V/V) 120 » 450
].4-Dichlorobenzene ppb (V/V) [3%6  “Jo20 - T 10
4-Ethyltoluene ppb (V/V) [36 0L 0.83 25 45
Acetone ppb (V/V) 580 83 1438
Benzene ppb (V/V) 17 (.} 2.8 S 4]
Chlorabenzens ppb (VAV) 3561 10200 30287 Te "=
Chiorofarm ppb (VWY 4.1 021f13 1076 = <~ ©
Chloromethanc ppb (V/V) (73"~ 1 0,55 jI6 SIS A e S
cig~1 2-Dichloroethene ppb (V/VY 941020 @ 66]2.8 A 200
DichlorodiNuoromethene ppb (V/V) 2700 9.6 1600 330 8500
Ethylbenzene pob (V/V) 4,5 0.50 1000j2:8. =5 190
Methylene Chloride ppb (VA 110, 6.9 IQEI laly e 24
Styrene ppb(VV) |36 T ) 0asI3 T e o 76
Terrachlaroetbene ppb (VIV) 900
Toluene ppb (V/V) 71
rans-1.2-Dichloroethene b (V/V) 20
Trichloroethene ppb (V) 250
Trichloroflusromethane ppb (V/V) 150
Vinyl Chloride ppb (V/V) 140
Xylenes (Total) ppb (V) 300
WNatea:

EVUIY AP _to blewx /T 0AS

B8 Indicates that analyte was nol detected above Reporting LimiL

Value listed is laboratory reponting limit or estimated mace (BOLDED) conceotration,




TABLE 3
ARIZONA STREET LANDFILL EMP
COMPARISON DATA
SOIL-PORE GAS SAMPLE RESULTS

JUNE 2003
AMW-L AMW-2 AMIV-] AMW AMW.S
ANALYTE PROBE | (P-15D) *-7 ®$D) | (aAMW-4) | (P-1IDy
Carbon Dioxide, CO, V% 17 14 16 0.037 19
Methane, CH, VY% 2.1 0.0010 7.4]0300045. . 18
Nitrogen, Ny V% 75 30 &7 16 $8
Oxygen. O, V% 1.8 25 $2 22 0.91
VOLATILE ORGANIC COMPOIINDS
1.2.4-Trimethylbenzene ppb (VAV) [3.6 - J|0:40 2 300[040° 42
| 13,5 Trirethvlbenzenc b (VIV) [3:6 Jodo o700 - 32
| |-Dichlorocthane ppb (V/VY 136 020 £19:0 TSR IEN] 09D IS )
1.1-Dichloroethens ppb (VA [306 =~ 0200 - 190 D20 6.9
|,2-Dichlarotetrafiucrocthane ppb (V/V) 130 38 180 {0: 510
).4-Dichlorobenzene pob (VIV) 36— 020 o 2701020 I
2-Butanone (MEK) ppb (V/V) [18 S 10T 4 T 48 s
4-Erhyltolucne ppb (VAV) (336 C-o40 180/640 . ]
Accione ppb (VA 23 5.8l49
Benzene ppb (V/V) 9.9 0.26 45
Chlarobenzene ppb (VV) |36 7 1020+ B
Chioroform ppb (V) 5.1/020- 499, 6.7
Chloromethane ppb (VIV} [73.° . 92_0 e 1204 [
cis- |, 2-Dichioroethene ppb (V) 1 1[020: == 340
Dichlorodiflugromethane ppb (V/V) 2500| 27 8500
| _ Ethylbenzene ppb(VAV) (36— JoRor 170
Methylene Chionide ppb (V/V) 12010:20° 199 30
Tetrachloroethene pb (V/V) 640[0:200 = 830
Toluene ppb (V/V) [356. \uQH_.BO Fode 86
trans-1,2-Dichloroethene ppb (V/V) 41(020 " 159" 24
Trichloroethene ppb (V/V) 110[0200 ¢ 260
Trichlorofluaromethane ppb (V/V) 240401105, 160
Vinyl Chlncide ppb (V) 45[020 0 g 160
| Nytenes (Towml) ppb (V/V) 11[0.50 810]0.50°" 300

Notes:
D Indicalcs that anatyle was nol detected above Reporting Limut.

CAALT P _reh e 3 ] S7E004




TABLE 4
ARIZONA STREET LANDFILL EMP
COMPARISON DATA
SOIL-PORE GAS SAMPLE RESULTS

DECEMBER 2003
AMW-1 AMW-2 AMW-3 AMWA AMW-5
ANALYTE PROBE | (P-15D) (-1 (P8D) | (AMW-4) | (P-11D)
Casbon Dioxide, CO, V% 3.5 1.5 3.5 0.034 19
Mclhane, CH, V% 0.16 0005 " 1.4 0700033 17
Niogen, Ny V% 80 79 69 79 63
Oxygen. Oy V% 17 20 14 22 1.1
VOLATILE ORGANIC COMPOUNDS
[ 124 Trimetylbenzenc opb (V/V) 10f040" | 7
1.3,5-Trimethylbenzene ppb(vrv) [0:40 S lloid0 4R
1.2-Dichlorotetrafluoroethane ppb (V/V) 84| 32 360
1.4-Dichlorobenzege pob (V/V) (022077 af0:20 T 18
4-Ethyltolucne b (V/V) 0511040 . P>
2-Butanone (MEK) ppb (V/IVY L. 23 66
Acctone ppb (V/V) 4.7 8.0 500
Benzene ppb (V) 0.27[020. . - 48
Ch)orobenzene ppb (VAV} 1020, - uo2D. - BLy]
Chloroform ppb (Y/V) 0.24 0.30 & o
Chloromethane ppb (V/V) [040: . [040 - R ; hy
cis-1,2-Dichlorocthene ppb (V/VY 10902 - H020.. o 1.7@. 2l 290
Dichlosodifluoromethane ppb (VIV) 210 1.1 410 0.64 2300
Elhylbenzene ppb (V/V) 0.50 0.67 250 0.29 190
Methylene Chloride ppb (V/V) 0231020 =l T 0.22 25
Tetrochloroellicne ppb (V/V) 38/020- - 66 1.0 240
Toluene ppb (V/V) 35 7.7 39 5.9 83
trans-1.2-Dichloracthene ppb (VAV) |020¢ -~ 020 . 16.6-- 020 7 20
Trichlorogthene ppb (VV) 2910207 166 % 230
Trctlorofluoromethane ppb (V/VY 17104050 = 1665 L |0 100
Vinvl Chloride ppb (V/V) 0.23(020 = 38 120
Xylenes (Total) ppb (VAV) 35 3.5 200 160

oles!
Indicatcs that anslyte was not delected above Reporting Limit,
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TABLES
ARIZONA STREET LANDFILL EMP

COMPARISON DATA
SOIL-PORE GAS SAMPLE RESULTS
DECEMBER 2004
AMW-1 AMW-2 AMW-3 AMW AMWY.S AMW-S
_ANALYTE PROBE | (P.150) | (P-7) (P-8D) | (AMW-4) | (P-11D)
Carbon Dioxide, COy V% 15 12 )3 011 17 8.2
Methane, CH, V% 1.9410/0010. " © = 1.9 0.0065 15.2 195
Niogen, N, V¥% [13 85 7% 84 72 83
Oxygen, O) V% 30 2.5 9.7 22 2.2 12
VOLATILE ORGANIC COMPOUNDS

Dichlorodifiuoromethane b (VIV) 400[200 11,300 4300
Tetrachloracthene ppb (VIV) 280 1:50: 37017 . P180

Nales:

E:j Indicates that enalyte was not deteclad above Reporming Linng

CMalMP L bk ba D 705




TABLE 6
ARIZONA STREET LANDFILL EMP
FLOWPATH I SENSITIVITY ANALYSIS

Hydralle Rocharge Elfective Dispersion

i Conductivity (cm/sec) } (ounfyesr) | Porosiy (%) |  (Res)) Rl Secaily
Arizone EMPfa  [*o  SPOBY3- 0 20 200720 Arca of plume is 100 small. MAE - 0.494)
Arizona EMPIb _ . 1oB03. 0 21 200120 Arca of plume is 8 close malch; MAE - 0.494)
Anzons EMPIc | 1.0B:04 0 20 200720 Asea of plume ig 100 small, MAE - 0.4941
Arirona BMP2¢ 1.0E-03 0 10 200720 Area of plume i 100 Jarpe
Anzong EMPLb 1.0E-01 0 S0 20020 Area of plume i5 a close maich
Arizona GMP2b 1.0E-0) 0 20 200720 Acea of plume (5 100 small
Arizona EMP3a 1.0E-03 0 20 SIoen Acca of plume 15 100 smoail
Anizona EMPIb {.0E-03 0 20 £50075D, Ared of plume ig 100 large
Arizonz EMP)c |.0E-D3 ) 20 -100/10. Transveise ares of plume is too small
Anxona EMP!b 1.0E-03 a 20 - 20020.... Area of plume {s a close maich
Adizona EMP4a 1.08~03 L 1LOBS" 20 20020 MAE - 04077 Feet
Atizons EMP4b 1.0ED3 OB:04 20 20020 MAE - 0.5303 Feat
Arizona EMP4c 1.0E03 __ L:OB03. 20 200720 MAE - 0.9442 Feel
Arizona EMP4d 1.0E-03 L. 1O0E03 20 200720 MAE - 0.4941 Feel

Rotem MAE  Meak AMolste Enor {Otetrnd v Catculared Hewds)
Indicaics the variabie that was olangod

CVASEMF_Lalle 3 bt/ 100G
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BORING LOG AND WELL COMPLETION SUMMARY -
AMW-6

Geologic Associates



Geologic Associotes WELL NO.: AMW—8
MONITORING WELL COMPLETION SUMMARY PASE: | OF 1
JOB NO.: 2004203 ELEVATION GROUND LEVEL: 136.12 feet
PROJECT: ARIZONA STREET LANDRLL EMP ELEVATION TOP OF CASING: 138.12 feet
LOCATION: ARIZONA STREET LANDFILL. SAN DHEGO, CA DATE STARTED: 08/30/04
/
NSPECTOR: W. LOPEZ, CHG DATE FINISHED: 10/04/04
CHECXED BY: W. LOPEZ, CHG TOTAL DEPTH: 13855 feet
I | DRILLING SUMMARY: WELL CONSTRUCTION LOG:
0 v, =~
il | ¢33 ':j;_ﬁ'] Total Depth: 142 feet Dote | Nma | Dot " Tie
— (b S Borshole diomefer: 9—3/8"
— B e MI'“':‘ 'Hr. "; T ER/"“NG OriFing: 9/30/04 | 120 [10/01 /04| &40
- B 28 - -1 = |-
s— Y R Ri: AR ROTARY CASING HAMMER G
A Bif(e): DOWNHOLE MAMMER Reom: a || = |=
_ Sine i i Cading Inatal: 10/01 /041 3:43 10/01 /04y 25
% T Protsative Cosing: 9-5/8" ¢ STEEL CASING Fiter Plmamants 10/01/0813:40 | t0/01 /041420
- o 10/01/04|14:30 | 10/01 /04 |14:34
s WELL CONSTRUCTION DETAILS: A el 10/04/04 | &:45 |10/0¢/04(11:00
_ D:I]Cuslng: Ainch diometar, flush thmoded, |
= Schecula 80 PVC.
100 —— (From 42 to 11855 fest) WELL DEVELOPMENT LOG:
— BB [ ] Scroan: 4-inch Gametar, fush threoded, oete . Tt Pk
— B Schecula 40 PYC with 0L0Z0—inch f
w05 Y slots. Swge Biock /W) 745 | 800
— KA (Frum 11855 to 13855 feat)
= B Pumphng h/iw 11:30 | 1155
i égﬁé Other - Baller 11 800 | 200
1O —— §§§§£ ] FMter Pack: Woshed "’:pﬁ'r; ‘1::5 o Total Ga¥ons Remaved: 20
oo nied H)llhi!y L
= Z (From 1321 142 fesl) | STABILIZATION TEST DATA:
- Calless pH Bpac. Cood {sas/cm} Tang [°F)
—— 4 Bantonite Wodum chipped bertonite
s — m o ;.a; 15 /. 20 | A62 293 728
— (From 1713 to 1152 fost) | oo e —
,20_: d Grout Seal: Neat camen #ny with 5% w s =3 244
— = beritoars: 45 R,
- (From 3 (6 1113 feel) - W L P - 268
— ‘ 120 | 646 255 238
— e b
— ‘z| Concrate: From Oto 3 fes 12 . [Commants:
- Well purged ot 2.2 gpm.
o
— WELL MONITORING DATA:
‘5 _ Deta Thsa Dasoription Corr.  Depin (feet) SWL (taat] By
T 10/01/04) 12:00 |Prior to wall construction Mo (11275 0| 2w [ v |
— 11/18/04) 7:00 |Prior to well development -2 11388 YVOC| 2444 | WAL |
140 — 11/18/04) 12:00 |After well development 2 (18T 44 | wa |
145 —— \




Geologic Associates BORNG NO.  AMW—6

Boring Log PAGE 1 OF 3
JOB WO 2004-203 DATE STARTED: 08/30/04 GH DEPTH: 11275 fest
SITE LOGATION:  ARCZOMA STHEET DATE FINISHED:  10/01/04 TOTAL DEFTH: 142 feel
DRULLING METHOD: 8° @ ARCH DEVATON: 138,12
COMTRACTOR:  WEST HADMAT DRILLING NORTHING:  {B48123.30
LDGGED BY: W. LOPEZ, CHG EASTING:  B2B7127.61
Elg LE g 5
TME E® §§ & o g@gé
oS 8> § §§ (PPM) EE az§g\§ DESCRIPTION COMMENTS
8= "B 3° & a=30f
13:20 ¥ SAN OIEGD FORWATION: Dry.
Light yaHowish brown (10YRS/4) GRAVELLY
SANDSTONE. SAND s very fine {o fine, poorly
groded, friable; GRAVEL s fine to medium, wed
rounded.
-
1333 ‘ 50/2| SPT | 0 | 10 —
15 {18} ~ color chonge to light yeliawish brown|Slightly moist
™ (2.5YR6/4).
13:50
14:25 {17'~207) = CONGLOMERATE bed. Very hard, switch to
___, downhole hammer.
1432 L {207 ~ color change to light gray Moist.
(2.57R7/2).
=
14:55 0 | 3
15:15 0 | 40 ]
;——.—-‘.—
..(45'~52") — SAND is fine to coorse with
ohundont shell fragments {oyster), decreasing
] CRAVEL
15:34 0 | 5%
CONTINUED _ON_NEXT PAGE

log & o smpRfication of actual condfions encountarsd 6hd cpplies only ot the locoton of this boring
of

dalo pressnted
Hme.

The on this
ond at the tima of driing. Subsurfoce condiiors may differ ot ather locations and may change with the possage




Geologic Associates BORNG N0 AMW—6

Boring Log PAGE: 2 OF 3
JOB NO:  2004-203 DATE STARTED: 08/30/04 Gl DEPTH: 11275 fest
SAE LOCATION: ARIZONA STREET DATE FINISHED:  10/01 /04 TOTAL DEPTH: 142 fewt
DRLLMG BETHOD: 8% ¢ ARCH ELEVATION: 1361
CONTRACTOR:  WEST HAZMAT DRILLING HORTHRNG: 184612330
(OGGED BY: W. LOPEZ, OHG EASTING: 6287127.61
g W £ z  |BLld<BE
e HF BE gE Ejg (P‘D) E 55@8
LA g S |(PPM E DESCRIFTION COMMENTS
xg ¢ Fgl3s B° 19=3578
15:34 ' % L ..30me gs above.
L Ught olive brown {2.5YRS/6) SILTY SANDSTONE, |Moist
15:52 fine {o coorse wilh sbundont shell fragments,
" 0 ] well groded, friable
10,/01 L
710 -
- (B4} — grodes lo Bght olive brown Moist.
] (2.5YR5/6) GRAVELLY SANOSTONE, SAND is fme
to coerse with obundant shel fragments, well
] graded, frigble, GRAVEL is fine to medium, well
] rounded.
723 3.1 7o
S Gray (2.5Y6/1) SANDSTONE with trace of Moist.
GRAVEL SAND 7 very fine to fine, poorly
| graded, frioble; GRAVEL s fine lo medium, well
T rounded.
7536 58 | &
| (82"} ~ color change to fight clive brown
B (2.5Y5/8).
7:58 40 | 86
gs-l— (94'~10) — increasing GRAVEL
B4 49 1100
] Commuéo ON NEXT PAGE
— g J T
Thedutupmentedon&hlngbudmpWﬁmdem&dﬁcmmquﬁoppﬂumbmmmﬁmafmhbaring
and ot the time of drlling. Subsurfoce condilona moy differ ot other locotions ond may change with tha poasage of time.



http:6287127.61
http:1846113.30

Geologic Associates
Boring Log

BORING NO.:

AMW—6
PAGE 3 OF 3

J0B N0 20042008
SITE LOGATION:  ARIZONA STREET
DRILLING METHOD: 8" @ ARCH
CONTRACTOR: WEST HAZWAT DRELING
LOGGED Br: W, LOPEZ, UHG

DATE STARTED:  09/30/04
DATE FINISHED:  10/01/04
SEvinok 1389
HORTHING:  1B48125.30
EASTING: 6287127.69

GW DEPTH: 11275 fest

TOTAL DEPTH: 142 feet

DENSITY
(Les/eu. F1)

fd
Eg

(INCHES)

:

(CounTAFT.)|

;
1

FID
(PP

DEPTH IN

M FEEY
MATERIAL

ELEVATION

TION

DESCRIPTION

COMMENTS

814

8:30

9:00

8:19

8.4Q

35

59

HER

0%

AN

1o

| |

..50me a3 above.

{1117 - interbedded, dork groy (2574/1),
plastic, thinly bedded CLAYEY SILISTONE

1%

L1

Pola olive (5Y6/4) SILTY SANDSTONE with trace
of GRAVEL. SAND is very fine lo fine with shell
frogments, poorly groded, frioble,.

Very moist,

1%

HINERRRERNEER

iK

L] ]

140

Ohve (5YS/4) GRAVELLY SANOSTOHE SAND is
poorly groded, very fine (o fine with shell
frogments ond buce of SILT, GRAVEL is fine
to medium, well mounded

Wal

Free woler.

’\4

||

11:

[1]]

Notes:

—

. Total depth of boring 142 feel.

2. Groundwoter first encountersd ol 133 feel
below ground surfoce (bge) on 10/01/04
stofic woter measured at 112.75 fesl bys

on 10/01/04.
3. Groundwater moniloring well constructed in

boring (see well completion summary).

Tha
and

data

pnaantndonﬂisbghusknplﬂmﬁondndmlmndlﬁnmmmhndunduppfmmlydﬁnmﬁmdﬁ\hboring
o the time of driling. Subsurfacs conditions may differ at other locations and may change with the passage of time.




