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EXECUTIVE SUMMARY

This document develops a Corrective Action Plan (CAP) to mitigate tetrachloroethene, also known as
perchloroethene (PCE), impacts to shallow groundwater identified at the Maryland Square Shopping
Center (MSSC) site (the Site), located near downtown Las Vegas, Nevada. The objectives of the CAP are
to:

1. Provide a basis for identifying and screening general remedial actions (GRAs), technology types,
and process options to mitigate PCE impacts to groundwater, soil gas, and indoor air;

2. Combine process options into general Corrective Action Alternatives and evaluate the Corrective
Action Alternatives against criteria identified in the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP); and,

3. Identify Corrective Action Alternatives, or specific components thereof, for further evaluation using
bench-scale and pilot testing.

The identification and evaluation of Corrective Action Alternatives is intended to ensure that appropriate
corrective action alternatives are developed and an appropriate corrective action is selected.

Existing data quantity and quality is insufficient to complete a baseline risk assessment. A baseline risk
assessment predicting and quantifying potential human health risk will be presented in the final CAP after
adequate data is obtained. Preliminary corrective action objectives (CAO) and preliminary numerical
remediation standards were developed based on readily available information to guide the identification
and evaluation of appropriate corrective actions. The preliminary CAOs and numerical remediation
standards will be refined and finalized after completion of a baseline risk assessment and when a final
corrective action is selected in a record of decision (ROD). The preliminary CAOs developed in the draft
CAP are:

e Prevent the use of shallow groundwater with concentrations of PCE above the remediation
standard for groundwater as a source of drinking water.

e If vapor intrusion to indoor air from PCE in groundwater is above the remediation standard for
indoor air, prevent indirect contact with PCE in groundwater via vapor intrusion to indoor air.

The preliminary numerical remediation standards developed in the draft CAP are:

¢ Groundwater - the maximum contaminant level (MCL) for PCE of 5.0 micrograms per liter [ug/L]

¢ Indoor air - the NDEP interim action level for PCE of 32 micrograms per cubic meter [ug/m3]

General response actions (GRA) were identified using these preliminary CAOs and numerical remediation
standards and were evaluated based on implementability, effectiveness, and cost. Those technologies
found to be viable based on these three criteria were subsequently assembled into Corrective Action
Alternatives for detailed analysis based on eight NCP evaluation criteria: (1) overall protection of human
health and the environment; (2) long-term effectiveness and permanence; (3) reduction in toxicity,
mobility, and volume through treatment; (4) short-term effectiveness; (5) implementability; (6) cost; (7)
state acceptance and (8) community acceptance. The alternatives developed for detailed analysis
include:

e Alternative 1 - No Action

e Alternative 2A - In Situ Chemical Treatment of Hotspots and Residential Area, Institutional
Controls (IC), Subslab Depressurization (SSD) Systems, and Monitored Natural Attenuation
(MNA)

e Alternative 2B - In Situ Chemical Treatment, ICs, SSD Systems, and MNA
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e Alternative 3 - Permeable Reactive Barrier (PRB), ICs, SSD Systems, and MNA

e Alternative 4 - Air Sparge (AS)/Soil Vapor Extraction (SVE) ICs, SSD Systems, and MNA
e Alternative 5 - Extraction and Treatment, ICs, SSD Systems, and MNA

e Alternative 6 - In Situ Enhanced Bioremediation, ICs, SSD Systems, and MNA.

Based on the NCP criteria, the most promising technologies include chemical treatment, a PRB, AS/SVE,
and in situ enhanced bioremediation. These technologies are identified for bench-scale testing.
Technologies with favorable bench-scale test results will be the subject of subsequent pilot tests. Until an
adequate understanding of the environmental conditions and characteristics can be determined through
bench-scale and pilot testing, the practical application or effectiveness of a particular Corrective Action
Alternative to meet CAOs and numerical remedial standards cannot be confirmed.

Based on a review existing data population, additional data is needed to adequately describe and
understand:

e Aquifer production and soil properties (including soil fraction organic carbon content);
e Geologic characteristics and contacts;

e Soil gas and indoor air properties (validated soil gas, indoor air, subslab, and groundwater
concentration); and

e Subsurface characteristics at and downgradient of the golf course.

Necessary field activities and testing programs to complete the required data population are expected to
be described in subsequent planning documents submitted to NDEP for concurrence prior to execution.
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1.0 INTRODUCTION

The Maryland Square Shopping Center site (the Site) is located near downtown Las Vegas, Nevada. The
Site generally extends from a few hundred feet west of Maryland Parkway to nearly Eastern Avenue on
the east, East Twain on the south, and Comanche Avenue on the north. The Site includes the footprint of
a former Maryland Square Shopping Center strip mall (including the Al Phillips the Cleaner facility, the
Property), an existing mall (The Boulevard Mall), a residential area, and a golf course (Figure 1).
Releases of tetrachloroethene, also known as perchloroethene (PCE), are documented at the Site in
near-surface soil and shallow groundwater. The former APTC facility that was located at 3661 South
Maryland Parkway has been identified as a source of PCE releases to soil and shallow groundwater.
Releases of PCE may also have occurred at additional locations, some of which are outside the primary
bounds of the Site, with the PCE migrating to within downgradient areas of the Site boundaries.

1.1 Purpose and Organization of the Report

The purpose of this document is to develop a Corrective Action Plan (CAP) to mitigate impacts to shallow
groundwater and related impacts to soil gas and indoor air at the Site from releases of PCE from the
Property. The CAP describes existing information for the Site and presents a scope and schedule to
proceed with mitigation of PCE impacts. The CAP first summarizes past land uses across the Site,
results of previous investigations, the physical setting, the nature and extent of contamination, and the
fate and transport characteristics of the primary contaminant (PCE) and its breakdown products. Section
5 references the need for a risk assessment. The preliminary remediation standards are described in
Section 6, followed by a screening of possible general remedial actions (GRA). A detailed evaluation of
seven alternatives for the remediation of shallow groundwater is included in Section 8. Section 9 includes
(1) recommendations to fill data gaps, (2) a discussion of the need for bench pilot-scale testing to further
assess the corrective action alternatives, and (3) a proposed schedule. A baseline risk assessment will
be conducted once enough new data can be obtained to fill existing data gaps in order to develop final
corrective action goals for the Site.

The objectives of the CAP are to:

1. Provide a basis for identifying and screening general remedial actions (GRAs), technology types,
and process options to mitigate PCE impacts to groundwater, soil gas, and indoor air;

2. Combine process options into general Corrective Action Alternatives and evaluate the Corrective
Action Alternatives against criteria identified in the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP); and,

3. Identify Corrective Action Alternatives, or specific components thereof, for further evaluation
using bench-scale and pilot testing.

The identification and evaluation of Corrective Action Alternatives is intended to ensure that appropriate
corrective action alternatives are developed and an appropriate corrective action is selected. This CAP
establishes a preliminary set of viable remedial alternatives proposed for further evaluation through
bench-scale testing. Results from bench-scale testing will be used to develop a pilot test program to
confirm field application and establish a design basis for remedial system expansion and full-scale
implementation.

1.2 Site Background
APTC operated a dry cleaner facility in the Maryland Square Shopping Center at 3661 South Maryland
Parkway, Las Vegas, Nevada from 1969 to 2000 (Figure 2). The former APTC facility is on the northwest

corner of Maryland Parkway and Twain Avenue, across the street from The Boulevard Mall.

The former APTC facility has been identified as a source of PCE resulting in contamination of the shallow
groundwater at the Site (Figure 3). PCE has been detected in shallow groundwater at properties located
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downgradient of the former APTC facility, including The Boulevard Mall, residential properties, and a golf
course. A groundwater irrigation well is located within the golf course at the distal end of the shallow
groundwater PCE plume.

1.21 Site Description

The Site is located in the Las Vegas Valley (Valley) approximately 1.6 miles northeast of the Las Vegas’
McCarran International Airport. Originally, the site was dominated by the presence of a number of west-
to-east trending shallow washes, but now the surface topography at the Site gently slopes to the east
(Figure 4). Surface drainage also generally flows toward the east, with stormwater sewers collecting
runoff water along major streets for diversion toward the north and east into engineered drainage
channels. Current uses of the Site are commercial/industrial and residential. Residential properties are
generally single-family homes.

1.2.2 Site History

The APTC facility was first developed in 1969 as a dry cleaning operation in a shopping center. Al Phillips
took over operation of the site later that same year from the original operator, and continued to operate
the dry cleaning facility until 2000. The facility was owned by the Herman Kishner Trust until Maryland
Square Shopping Center LLC (MSSC) purchased the property in 1999 (Converse 1999). During a Phase
Il Environmental Site Assessment in 2000 as a result of the property transaction, PCE was detected in the
soil and groundwater at the southeast corner of the APTC facility (Converse 2000).

MSSC demolished the former shopping center, including the concrete floor and foundation, in the summer
of 2006. Currently, the site of the former shopping center is covered with asphalt, except for the former
APTC facility which is fenced and covered by uncapped native soil. The property use in the immediate
area is commercial/industrial.

Boulevard Mall

The Boulevard Mall opened in 1968 and is the oldest Mall in the Las Vegas Valley. Several former
structures on the east side of Maryland Parkway, downgradient of the APTC facility, were demolished
when the Boulevard Mall was expanded in approximately 1993. Other structures on the west side of
Maryland Parkway were demolished more recently. Figure 5 illustrates the locations of previous or
existing commercial or industrial properties identified in the vicinity of the Site.

Historically across the project area, the highest concentrations of PCE in groundwater have been reported
from monitoring wells MW-6, MW-13, and MW-14 located near the aboveground parking structure on the
southwestern portion of the Boulevard Mall property, east of the former APTC property (Figure 3).
Historical concentrations of PCE from monitoring well MW-13 range up to 5,310 micrograms per liter
(ug/L) (in May 2005), suggesting a possibly unidentified source of PCE in the immediate area.
Investigations involving soil sampling above the water table (in the vadose zone) have not been
performed in the area of these wells.

Residential Areas

Construction of the residential neighborhoods to the east (downgradient) of the Boulevard Mall began in
the early 1960s. The Property was undeveloped prior to construction of the residential neighborhoods
based on a review of historical aerial photos. Traditional slabongrade homes are typical for the area.
Residences are on City of Las Vegas (City) water that comes primarily from Lake Mead, although some
water (approximately 10 percent) is supplied from deep groundwater wells located in the northern portion
of Las Vegas.
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Las Vegas National Golf Course

“The National Golf Course”was constructed in 1961 and was originally called the Stardust Country Club.
The shallow groundwater PCE plume extends to the golf course. The golf course has at least one deep
water well (PW-1) located on the property for irrigation (Figure 3). According to the property
management, over 8 million gallons of fresh water are pumped from the well during a normal week in the
summer months. Samples from Well PW-1 have detectable levels of PCE ranging from 130 pg/L in 2002
down to 4.9 pg/L in 2006 (NDEP 2007). PW-1 is screened from 500 to 750 feet below ground surface
(bgs) in the deep aquifer. Communication between the shallow aquifer and the deep aquifer may result
from extension of the golf course well’s gravel pack around the casing to a depth of 130 feet bgs.

1.2.3 Previous Investigations

A series of assessments, soil and groundwater investigations, and preparations of corrective action plans
have occurred from 1999 to 2010 to evaluate distribution of PCE beneath the Site and to determine the
extent of impacts to downgradient groundwater. Investigations were conducted by Converse Consultants
from 2002 through 2004, and subsequently from 2008 to 2010, and by URS Corporation (URS) in 2005
through 2008. The reports relevant to preparation of the groundwater CAP include the following:

Converse. Phase | Environmental Site Assessment. September 28, 1999.

Converse. Limited Phase Il Subsurface Assessment. August 22, 2000.

Converse. A Through K Data Research and Report. August 22, 2001.

Converse. Additional Soil and Groundwater Investigation. November 13, 2002.
Converse. Additional Soil and Groundwater Investigation. May 16, 2003.

Converse. Preliminary Corrective Action Plan. June 27, 2003.

Converse. Well Installation/Slug Testing/Groundwater Monitoring Report-4" Quarter 2003 and 1°
Quarter 2004. March 26, 2004.

URS. Report, Subsurface Investigation. July 11, 2005.

URS. Source Removal Corrective Action Plan. November 13, 2006.

URS. Quarterly Grounadwater Sampling. December 6, 2006.

URS. Quarterly Groundwater Sampling. March 6, 2006.

URS. Quarterly Groundwater Sampling. June 6, 2006.

URS. Quarterly Groundwater Sampling. 3" Quarter, November 14, 2006.

URS. Quarterly Groundwater Sampling. 4th Quarter, January 5, 2007

NDEP. Groundwater Data from Golf Course Well PW-1, February 2007

URS. Quarterly Source Area Soil Assessment. February 23, 2007.

URS. Quarterly Groundwater Sampling, 7" Quarter 2007, April 2, 2007.

URS. Offsite Soil Vapor Assessment Report. April 13, 2007.

URS. Quarterly Groundwater Sampling , 2nd Quarter 2007, July 25, 2007.

URS. Quarterly Groundwater Sampling , 3rd Quarter 2007, December 6, 2007.

URS. /nstallation of Downgradient Groundwater Monitoring Wells, November 26, 2007.
URS. Quarterly Groundwater Sampling , Fourth Quarter 2007, January 16, 2008.

URS. Quarterly Groundwater Sampling , First Quarter 2008, April 14, 2008

Converse. Groundwater Monitoring Report 4" quarter 2008. December 9, 2008
Converse. Groundwater Monitoring Report - 1st quarter 2009. April 15, 2009

Converse. Groundwater Monitoring Report -2nd quarter 2009. July 21, 2009

Converse. Groundwater Monitoring Report -3rd quarter 2009. October 9, 2009

TRC. Groundwater Monitoring Well Investigation, Sampling and Capping. December 9, 2009
Converse. Groundwater Monitoring Report -4th quarter 2009. January 13, 2010
Converse. Groundwater Monitoring Report -1st quarter 2070. April 14, 2010

Tetra Tech EM, Inc. (Tetra Tech). Quarterly Groundwater Monitoring Report 2" Quarter 2010,
July, 23, 2010
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Quarterly groundwater monitoring has been conducted by various consultants at and downgradient of the
former APTC property since late 2005 to assess the extent of PCE contamination in groundwater. Most
groundwater data consist of analytical data from monitoring wells to define the overall extent of PCE in the
shallow groundwater.

Only limited data characterizing aquifer properties and soil gas have been obtained for the Site, and this
data is contained in two reports: an investigation by Converse in 2004 and another by URS in 2005.
During the Converse 2004 investigation, some limited-scope slug tests were performed at the Site along
with some limited soil property tests. In the URS 2005 investigation, at a limited number of wells on the
Site, the presence of dechlorinating bacteria was investigated and reported, and samples were taken to
analyze concentrations of major cations and anions, total organic carbon, and dissolved oxygen, and to
measure specific conductance, oxidation-reduction potential, and turbidity. Based on a review of the
historic documents, data gaps remain that are discussed and identified in Section 9.0.
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2.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA

The Valley covers roughly 1,550 square miles in southern Nevada, with the eastern edge extending
approximately 5 miles west of Lake Mead and the Colorado River. The Valley is bounded by mountain
ranges that reach a maximum elevation of almost 12,000 feet above sea level to the west. The Valley
floor elevation ranges from about 3,000 feet in the west to 1,500 feet in the east at the outflow of the
Valley. (Zikmund 1996).

The Valley floor is arid, while higher elevations are subhumid. Precipitation on the Valley floor averages
4.16 inches per year as reported by the western region Climate Center (WRCC 2010). Most precipitation
occurs during the months of July and August and during the winter (Wild 1990). Potential
evapotranspiration ranges from 1 to 19 inches per month from winter to summer months (Lisa Shevenell
1996). Mountains surrounding the basin may receive up to 20 inches of precipitation per year, usually the
result of snow fall. All surface water flows in the valley are tributary to Lake Mead through Las Vegas
Wash (Brothers and Katzer 1988).

2.1 Regional Hydrogeology

Las Vegas Valley is a structural basin filled with 3,000 to 5,000 feet of sediments in the Basin and Range
Province of the northern Mojave Desert. The upper 1,000 feet of sediments in the basin consist of coarse-
grained sand and gravel and fine-grained silt and clay. The physiographic and geologic setting is
characterized as desert playa deposits that interfinger with alluvial fans from erosion of the surrounding
mountain ranges, as shown on Figure 6. In the central valley area, including the Site, the coarse-grained
sediments interfinger with heterogeneous deposits (e.g., sandy silt, silty sand, clayey sand, sandy clay,
caliche) and fine-grained silt and clay deposits (Plume 2000). The coarse material generally serves as
aquifers, while the silts, clays, and caliche often act as confining layers (Zikmund 1996). The boundaries
between the aquifers and confining units (aquitards) in the alluvial-basin fill are difficult to delineate due to
the complexity of the sediment distribution (Harrill 1976, Bernholtz 1993).

Two separate aquifer systems exist in the Las Vegas Valley: a deep, confined artesian aquifer system
and a shallow water table aquifer (Figure 7). Most groundwater obtained in the Valley is from the deeper
artesian aquifer system at depths of greater than 500 feet in the center of the Valley and from depths of
250 to 300 feet bgs near the mountains. The shallow aquifer is composed primarily of silts and clays and
poorly sorted sands and gravels generally of low transmissivity (Woessner 1980, Wyman and others
1993, Converse 1985). The general flow gradient for the shallow system is eastward toward Las Vegas
Wash. Localized variations from the eastward flow have been observed in irrigation recharge areas, in
pockets of higher transmissive coarse gravels and sands, and due to water level fluctuations from
variations in seasonal water usage (Converse 1985).

Groundwater in the shallow aquifer is generally brackish to saline and considered non-potable, with total
dissolved solids (TDS) ranging from 550 to greater than 7,000 milligrams per liter (mg/L) as shown in
Appendix A, Table 1. Water quality in the shallow aquifer generally degrades in an easterly, downgradient
direction as shown on the TDS map (Figure 8). The elevated salinity results from evapotranspiration,
dissolution of saline minerals in soils and rocks, and infiltration of irrigation water. Some parts of the flow
system also exhibit elevated concentrations of boron and nitrate (Zikmund 1996). The shallow aquifer is
not a distinct lithologic unit, but is differentiated from other water bearing units based upon the
groundwater chemistry (Bernholtz 1993, Zikmund 1996).

Recharge to the shallow aquifer is attributed to upward vertical flow from the deeper aquifer, by surface
infiltration of runoff, and from over-irrigation (either agricultural or residential) (Bernholtz 1993). However,
in some areas where water supply wells produce from the deeper aquifer, the vertical gradient has been
reversed to downward, and in some cases, the shallow aquifer may be pumped and blended with
groundwater from the deeper aquifer for irrigation and industrial uses (Zikmund 1996).
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Below the shallow system is a confining unit defining the top of the near-surface reservoir. The bottom of
the near-surface reservoir, approximately 250-300 feet bgs, is defined as the top of the first significant
water producing gravel zone (Harrill 1976). The principal water-producing zone has been defined as
composed of anywhere from one aquifer (Harrill 1976) to three aquifers (Maxey and Jameson 1948 and
Donovan 1996).

2.2 Site Geology

The geology of the Site is complex and consists of interbedded sequences of sand, sandy silt, sandy clay,
and silty clay with frequent caliche zones scattered throughout. Figure 9 shows the location of two cross-
sections prepared from logs of soil borings and wells drilled near and downgradient of the former APTC
facility. Boring logs and well construction forms are provided in Appendix B. The cross-section on Figure
10 illustrates that sands and silty sands exist beneath the former APTC facility, with lithology changing to
silty clay and sandy clay to the east (downgradient). Figure 11 shows that east of The Boulevard Mall
along Algonquin Drive, sand and gravel exist under the southern portions of The Boulevard Mall, with the
lithology to the north grading into complex mixtures of sands, silts, and clays with some gravel.

Figures 12 through 14 show cross sections prepared by URS (2007a) of the downgradient area east of
Algonquin Drive. Figure 13 shows that sediments along Algonquin Drive consist of gravelly sand near the
surface and grade into silt at approximately 10 feet bgs. Figure 14 shows silts grading into clay beneath
much of the residential area located adjacent to Seneca Lane, with a gravelly sand layer present near the
surface between wells MW-26 and 27.

23 Hydraulic Properties of the Shallow Aquifer

Groundwater occurs in the shallow aquifer at approximately 9 to 25 feet bgs across the Site (URS 2005).
Based on water level data obtained in June 2010, shallow-aquifer groundwater flows east with a gradient
that ranges from 0.0124 to 0.0132 feet/foot (Figure 15) (Tetra Tech 2010). Historic groundwater
elevations suggest seasonal fluctuations that can vary by up to 5 feet throughout the year, as illustrated
on Figure 16.

Converse (2004) conducted slug tests in monitoring wells MW-2, MW-3, MW-13, MW-15, MW-16, MW-19,
and MW-20 in 2004 to estimate the hydraulic conductivity (K) at the Site. Calculated K values developed
using the Bouwer-Rice Method (Bouwer and Rice 1976) ranged from 1.9 to 17 feet/day, while K values
calculated using the Hvorslev Method (Hvorslev 1951) ranged from 0.8 to 6.4 feet/day. Converse (2004)
also measured total porosity and bulk density for two sandy clay samples with results of 0.49 to 0.57 for
porosity, and 1.14 to 1.49 grams/cubic centimeter (g/cc) for bulk density. URS (2007a) conducted bulk
density and grain size analyses for samples from three borings that ranged in grain size from silt to gravel;
the results ranged from 99.6 to 119 pounds per cubic foot or 1.6 to 1.91 g/cc.

Zikmund (1996) reported results from two studies that were conducted to characterize basic hydraulic
parameters for the shallow aquifer across the Las Vegas Valley. Western Technologies (1991) tested
2-inch and 4-inch diameter wells completed to depths of 25 to 30 feet bgs in downtown Las Vegas. The
results of the Western Technologies study are summarized below and are considered representative of
shallow wells in the downtown area (near the intersection of U.S. 95 and Interstate 15, approximately 3
miles north-northwest from the Property).

e Yield 0.15 to 8.5 gallons per minute (gpm)
e Average Transmissivity 4.79 x 107 gallons per day/foot (gpd/ft)
e Horizontal Hydraulic Conductivity 7 to 116 gallons per day/foot? (gpd/ft?)

The second study conducted by Converse (1995) included 15 sites from across the Valley. The shallow
aquifer test wells included 2-inch, 4-inch, 8-inch, and 12-inch diameter wells constructed primarily of
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polyvinyl chloride (PVC) or steel, with screen slot sizes ranging from 0.0100 to 0.25 inch. Completion
depths for the wells ranged from 10 to 200 feet bgs. The results of the Converse study are summarized
below. Converse concluded that a wide range of values existed for the shallow system due in part to the
variety of well constructions and completion depths.

e Yield 1 to 950* gpm

e Transmissivity T =10 to >5x10° gpd/ft

e  Storativity S=10°100.1

e Horizontal Hydraulic Conductivity K(h) = 1to 1.5 x 10* gpd/ft®

* If the two upper values of 950 gpm and 197 gpm (wells drilled in old wash beds) are eliminated, the
yield ranges from 1 to 30 gpm.

Aquifer properties at the Site are anticipated to most closely resemble those reported by Western
Technologies.

URS (2005) performed limited water chemistry analyses from eight wells across the Site. The results
indicate that chloride and sulfate are the dominant anions that make up the TDS in shallow groundwater
at the Site (Appendix A, Table 4 (URS) and Table 1(Zikmund)) and total organic carbon is generally low,
ranging from 1.7 to 6 percent. URS (2005) also reported field monitoring parameters for 25 monitoring
wells at the Site. The reported ranges are as follows:

e pH 6.35t07.16

e Temperature 22 to 27.7 degrees Celsius (°C)
e Specific Conductance 1.32 to 4.0 microsiemens/cm

e Dissolved Oxygen 1.02 to 5.94 mg/L

e Oxidation-Reduction Potential -253 to +219 millivolts

e Turbidity 22 to >999 nephlometric units




DRAFT CORRECTIVE ACTION PLAN FOR GROUNDWATER
MARYLAND SQUARE SHOPPING CENTER

3.0 NATURE AND EXTENT OF CONTAMINATION

This section summarizes the distribution of reported chemical results available for groundwater, soil and
soil gas, and indoor air relevant to the objectives of this CAP. Groundwater results used in this section
are limited to data acquired over the last 4 years, which is regarded as reasonably contemporaneous for
purposes of deriving current site conditions and relevant response actions. Other historical results are
discussed in terms of defining the general nature and extent of contamination.

3.1 Shallow Groundwater

The results for the June 2010 monitoring event indicated concentrations of PCE in groundwater wells at
3661 Maryland Parkway (the former APTC facility, Fldgure 3) ranging from 6.6 to 400 pg/L (Tetra Tech
2010). The highest concentrations of PCE in the 2" quarter 2010 event were detected in well MW-6
(2,500 pg/L), located across Maryland Parkway, immediately east of the site. PCE was detected at 1,100
pg/L at well MW-18, located roughly 1,400 feet from the former APTC site, and PCE was detected at 330
pg/L at well MW-27, located roughly 3,200 feet downgradient of the former APTC facility. Figure 3 shows
an aerial distribution of the June 2010 monitoring results. Based on the June 2010 data, PCE occurs in
shallow groundwater to approximately 4,000 feet east of the former APTC facility.

All wells at the Site are scheduled to be monitored during each 4™ quarter monitoring event. Data from
the November 2009 monitoring event indicate that, at a distance of roughly 1,600 feet east of Maryland
Parkway, the PCE groundwater plume is ho more than 700 feet wide. The highest concentrations of PCE
in groundwater have been reported consistently from monitoring wells MW-6, MW-13, and MW-14 located
near the aboveground parking structure on the southwestern portion of the Boulevard Mall, east of the
former APTC property (Figure 17). The highest concentration of PCE reported for the Site is from well
MW-13 in May 2005 (5,300 pg/L). In June 2010, the highest reported concentration of PCE in shallow
groundwater was 2,500 pg/L from MW-6. PCE is below 100 pg/L in wells MW-30 and MW-31, located
east of the western fairway of the golf course.

As shown by Fluor Daniel, GTI (Table 1) Appendix A, benzene and several other hydrocarbon-related
contaminants were found at low levels in well MW-11, located on the east side of The Boulevard Mall,
behind Dillard’s. According to the files reviewed at NDEP, approximately 7,000 gallons of weathered
petroleum and groundwater were pumped from monitoring well MW-11, after it was installed by Converse
Consultants in 2003 in an attempt to skim petroleum product from the groundwater. Benzene and xylenes
are still reported at this location. No source for this release has ever been identified (SECOR
International, Inc. 2005).

3.2 Soil Gas

In 2007, URS measured soil gas concentrations beneath the eastern edge of the Boulevard Mall and in
accessible portions of the residential area. Soil borings were advanced to 10 feet bgs and to 20 feet bgs
at three locations on the Boulevard Mall property. Borings were continuously cored, and then soil gas
rods were inserted and upper sections of the hole were grouted so that short-term-duration soil gas
samples could be collected. Soil gas concentrations reported were the highest at the top of the
groundwater table in probe SVB-14 (Figure 18) at 170,000 mlcrograms per cubic meter (ug/m°). The
highest concentration found in a shallow soil gas probe (46,000 pg/m ) was obtained from 5 feet bgs at
SVB-03 (Figure 19). Reported concentrations were generally erratic, in which case, a clear relationship
between soil gas and associated or proximal groundwater concentrations could not be ascertained.

The observed lack of consistency of the reported results may be attributed to variability from sampling and
analysis techniques or small-scale changes in the underlying geology. Additional studies are needed
before soil gas measurements can be considered a valid tool for predicting potential risk to indoor air at
the Site.
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3.3 Indoor Air

The NDEP conducted neighborhood sampling events between Fall 2007 and Winter 2007-2008. During
these events, 97 homes were sampled for PCE and related compounds in indoor air. Of the homes
sampled, 15 homes exhibited PCE concentrations greater than the NDEP indoor air interim action level of
32 ug/m3 (Broadbent 2010). Subslab depressurization (SSD) systems were installed at 14 of these
homes, which were subsequently retested to assure that systems successfully mitigated identified vapor
concentrations. If concentrations were above the NDEP interim action level, SSD systems were modified
to achieve indoor PCE concentrations in air below 32 pg/L. Subsequent sampling confirmed that homes
which accepted the SSD systems, with necessary modifications, exhibited indoor PCE concentrations
below 32 pg/m*® (Broadbent 2010). Additional sampling is proposed to reaffirm that homes with
concentrations above the NDEP interim action level remain safely mitigated and to further understand the
relationships between contaminated groundwater, geology, and potential threats to indoor air at the Site.




DRAFT CORRECTIVE ACTION PLAN FOR GROUNDWATER
MARYLAND SQUARE SHOPPING CENTER

4.0 CONTAMINANT FATE AND TRANSPORT

PCE was used in dry cleaning operations at the Property from 1969 to 2000. Floor drains collected spills
at the site which drained to a sump in the north central portion of the building. A “cooker” was operated in
a half basement on the north side of the building and overflow from the cooker would drain to the sewer.
The sewer line drained to the City sewer under Maryland Parkway. PCE may have migrated to east of
Maryland Parkway via the sewer lines with releases occurring from leaks in the sewer lines. However,
there is a potential for similar sewer-line-related releases from other potential source areas.

Site data indicates PCE seeped through the floor drain and sump to shallow groundwater, as indicated by
PCE being detected in soil at concentrations up to 120 mg/kg at 10 feet beneath the sump (URS 2005).
MSSC demolished the building, including the concrete floor and foundation, in the summer of 2006.
Results from the June 2010 groundwater monitoring event indicate concentrations of PCE in groundwater
wells at the former APTC facility (Figure 3) that range from 6.6 to 400 pg/L (Tetra Tech 2010). Once in
groundwater, PCE migrated to the east forming a relatively narrow dispersion pattern. Data from the
November 2009 monitoring event indicate that at a distance of roughly 1,600 feet east of Maryland
Parkway, the PCE groundwater plume is no more than 700 feet wide. Yet, at the National Golf Course
well PW-1, located roughly 3,500 feet from the Property, PCE has been detected in groundwater from well
PW-1 at levels ranging from 130 pg/L in 2002 down to 4.9 pg/L in 2006 (NDEP 2007). Although
concentrations of PCE have been observed at, and in the vicinity of, the PW-1 irrigation well, the affect of
irrigation pumping on plume dimensions or migration has not been sufficiently investigated or definitively
determined.

PCE has been detected at wells location MW-29 (0.58 pg/L), MW-30 (41.0 pg/L), and MW-31 (34.0 pg/L)
which are located in residential areas on the east side of the National Golf Course (Figure 3) (Tetra Tech,
2010). These relatively attenuated concentrations suggest that these wells may be located near the distal
limit of the eastern extent of the plume. Using this assumption as a preliminary boundary and based on
the June 2010 data, PCE is considered to extend to approximately 4,000 feet east of the former APTC
facility. However, additional data is needed near the distal end of the plume to confirm plume
characteristics near the Flamingo Wash.

Bacteria typically degrade PCE in groundwater and soil to trichloroethene (TCE), and cis-1,2-
dichloroethene (DCE) under anaerobic/reducing conditions, and subsequently to vinyl chloride, ethane,
and carbon dioxide under aerobic/oxidizing conditions. The concentrations of TCE and c¢is-1,2-DCE in
groundwater across the Site (Table 3-1) are very low considering that the APTC facility was present since
as early as 1969. The persistence of PCE reflects the limited amount of degradation occurring in the
groundwater, and is evidence of the generally aerobic environment within the shallow aquifer. Given the
arid site conditions and presence of evaporate minerals with little organic matter in the soil, soil and
groundwater conditions do not appear sufficiently favorable to support natural anaerobic bacteria. The
lack of naturally occurring anaerobes that degrade PCE is also well documented at other PCE sites in the
Las Vegas area (Converse 2009b).

In relative absence of substantial retardation factors, data collected from the Site support a conclusion
that PCE is primarily migrating in groundwater by advective transport with moderate dispersion, and
minimal attenuation. Assuming a gradient of 0.013 ft/ft (Tetra Tech, 2010), and an assumed average
hydraulic conductivity of 15 ft/day (based on reported values provided in Section 2.3) and a porosity of
0.30, yields an average groundwater annual flow rate of 237 ft/yr for the shallow aquifer. Assuming total
migration of 4,000 feet and that the release began in 1970 (40 years for transport) yields a potential
retardation factor of 2.4 which is within the expected range for PCE and TCE.

The brackish and saline characteristics of groundwater render the shallow aquifer non-potable, with TDS
ranging from 550 to greater than 7,000 mg/l (Zikmund, 1996). Because groundwater is not a suitable
drinking water supply, residents in the area of the plume are connected to the City water supply.
Therefore, domestic pumping wells are not considered a contributor to plume migration characteristics.

10
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In order to more fully assess groundwater flow characteristics and dynamic principals contributing to the
fate and transport of PCE mass in the shallow aquifer, Tetra Tech proposes to construct a groundwater
flow and contaminant transport model. Conclusions derived from this model will be used to assess the
feasibility and application of screened remedial alternatives established for further evaluation. In addition,
a steady-state groundwater flow model will be constructed and calibrated using available geologic and
hydrogeologic data. The steady-state model results will be used to construct and calibrate a transient
groundwater flow model using temporal Site groundwater elevation data that form the basis for a
calibrated PCE transport model. The PCE transport model will allow evaluation of remedial options and
prediction of PCE transport under the various alternatives. The model construction, calibration, and
results will be documented in a subsequent data report.

11
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5.0 HUMAN HEALTH RISK ASSESSMENT

Existing data quantity and quality is insufficient to complete a reliable and defensible baseline risk
assessment. It is anticipated that the results of a baseline risk assessment predicting and quantifying
potential risk from indoor air exposure, as well as other potentially complete exposure pathways, will be
presented in the final CAP after adequate data is obtained.

12
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6.0 IDENTIFICATION OF PRELIMINARY CORRECTIVE ACTION OBJECTIVES AND
REMEDIATION STANDARDS

Preliminary corrective action objectives (CAO) and preliminary numerical remediation standards are
assigned to protect human health and the environment and are used to guide the evaluation of potential
corrective actions. The preliminary CAOs and numerical remediation standards used for this site were
established to address site-specific COCs, affected media, and potential exposure pathways.

Preliminary CAOs address potential risks to human health and the environment. The following CAOs are
specified:

o Where PCE concentrations exceed the remediation standard for groundwater, prevent use of
shallow groundwater as a source of drinking water

e Prevent exposure of current residents to PCE in indoor air above the remediation standard

These preliminary CAOs will be refined after completion of a human health risk assessment that will be
presented in the final CAP. CAOs will become final when the corrective action is selected in a record of
decision.

The development of preliminary numerical remediation standards involves four steps:

(1) ldentification of potentially applicable regulatory standards promulgated under ANevada
Administrative Code (NAC) 445A.226, et seq. as amended under Adopted Regulation R189-
08, that contain health or risk-based numerical values or requirements.

(2) Calculation of risk-based concentrations in the absence of promulgated regulatory standards.
(3) ldentification of laboratory practical quantitation limits (PQL).

(4) Comparison of the concentrations identified through the previous steps.

The first step identifies potential regulatory standards potentially applicable to a release from the Property.
NAC 445A.22735 establishes action levels for groundwater. These groundwater action levels are either
maximum contaminant levels (MCL) established under the Safe Drinking Water Act, or background
concentrations if these exceed the MCL. If a MCL has not been established for a hazardous substance,
hazardous waste, or regulated substance, provisions for using background concentrations or an
appropriate concentration based on protection of public health and safety and the environment (risk) can
be invoked to derive relevant action levels (NAC 445A.22735). A MCL for PCE of 5 pg/L has been
established under the Safe Drinking Water Act. MCLs and drinking water standards promulgated under
the Safe Drinking Water Act are standards applicable to public water supplies “at the tap” that is, at the
point of end use. These drinking water standards are not directly applicable to in situ groundwater, like
the in situ shallow groundwater at the site. Furthermore, a drinking water standard, like the MCL, may not
be appropriate for the shallow groundwater at the site because naturally-occurring groundwater quality is
so poor it is not likely to serve as a potential source of drinking water.

No promulgated numerical standards apply to indoor air concentrations of PCE.

The second step identifies potential site-specific risk-based concentrations. Risk-based concentrations
are typically calculated in the absence of promulgated regulatory requirements for protection of a
particular receptor or exposure pathway in a given medium. Risk-based concentrations for groundwater
will be calculated, if necessary, for groundwater exposure pathways identified as complete or potentially
complete in the human health risk assessment to be completed as part of the final CAP. NDEP’s interim
action level of 32 pg/m3 for PCE is a risk-based concentration protective of residential receptor exposure
to PCE in indoor air.

13
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The third step involves consideration of laboratory PQLs. The PQL is the lowest concentration that can
be reliably measured within specified limits of precision and accuracy by individual analytical methods
under routine laboratory conditions. PQLs are based on a general estimate for an analytical method, and
not a determination for individual chemicals. Numeric remediation standards cannot be set below the
laboratory PQL because concentrations lower than the PQL cannot be reliably measured. The laboratory
PQL for PCE in water is 0.5 pg/L. The Iaboratory PQL for PCE in indoor air varies by laboratory and
analytical method but is generally less than 10 pg/m®.

The final step compares the values generated by the previous steps. The only numbers generated in the
previous three steps for PCE in groundwater were the MCL, identified as the Nevada regulatory standard
under NAC 445A.22735, and the laboratory PQL. The MCL for PCE (5.0 pg/L) is used in the draft CAP as
the preliminary remediation standard for groundwater because it is higher than the laboratory PQL, and it
is a regulatory standard that can be reliably measured. The only numbers generated in the prewous three
steps for PCE in indoor air were NDEP’s interim action level (a risk- based concentration of 32 pg/m®) and
the laboratory PQL. The NDEP interim action level for PCE (32 pg/m ) is used in the draft CAP as the
preliminary remediation standard because it also is a standard that can be reliably measured.

These preliminary numerical remediation standards will be refined after completion of a human health risk
assessment, which will be presented in the final CAP. The numerical remediation standards will become
final when the corrective action is selected in a record of decision.

14
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7.0 IDENTIFICATION OF SCREENING TECHNOLOGIES

This section presents GRAs, remedial technologies, and process options evaluated to address
groundwater above the remediation standard. In general, consistent GRAs, remedial technologies and
process options are applicable in the source, Boulevard Mall, and residential areas; therefore, these areas
have been combined for evaluation. Given the lack of recent and consistent data for groundwater at the
golf course, this area cannot be assessed without additional investigation. Remedial technologies and
process options are developed and screened based on implementability, effectiveness, and cost (EPA
1988). After the remedial technologies are evaluated, they are combined into corrective action
alternatives.

7.1 General Response Actions

GRAs were derived from engineering judgment and experience with corrective actions proven successful
for PCE. The following GRAs were identified to achieve the preliminary remediation standard for
groundwater in the source, Boulevard Mall, and residential areas:

¢ No action — Required for consideration.
¢ Institutional controls (IC) - land-use and groundwater-use restrictions.

e Engineering controls — mitigation measures like vapor barriers, SSD systems, and well
abandonment.

e Monitored natural attenuation (MNA) — Organic contaminants are allowed to naturally
attenuate via biodegradation, dispersion, dilution, or adsorption.

e Treatment - in situ and ex situ treatment and monitoring of groundwater contamination.

e Containment — capping and vertical barriers to contain the contamination.

Process options for these GRAs are evaluated below.

7.2 Identification, Screening, and Evaluation of Technology Types and Process Options for the
Source, Boulevard Mall, and Residential Areas

This section analyzes the technology types and process options for each GRA in terms of three broad
screening evaluation criteria: effectiveness, implementability, and cost (EPA 1988). Potentially applicable
GRAs identified for groundwater consist of (1) no action, (2) ICs, (3) engineering controls, (4) MNA, (5)
treatment, and (6) containment. Process options for containment were not retained after the initial
screening based on difficulty of implementation and ineffectiveness. The five remaining GRAs are
discussed in this section.

The screening of process options incorporating the remedial technology types for these GRAs is provided
in Table 7-1. The rationale for eliminating process options from further evaluation is also presented in the
table, and eliminated process options are not discussed further.

15
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TABLE 7-1

GENERAL RESPONSE ACTIONS AND PROCESS OPTIONS FOR GROUNDWATER ABOVE PRELIMINARY REMEDIATION STANDARD

General .
Response Remedial Process Option Description Effectiveness Implementability Cost Comment
. Technology Type
Action
i No actions are taken at the site.
No Action Not a(p')\lppl\l)c able NA Low Easy Low Retained for comparison purposes.
Deed Restrictions | Deed Restrictions gi?UISe:Iri]tdugr?dVg” l;ciersétrrri\zt:ﬁr}(s;,rtiﬁztii\?igjglrLr;%)grair Moderate Moderate Low Potentially applicable in conjunction with other GRAs. Residents impacted by vapor intrusion have
Institutional treaimen%hnits q individual subslab depressurization (SSD) systems.
Controls :
Access i Currently, homes are on municipal water; could ’ . . . ) .
Restrictions Access Restrictions include abandonment of unauthorized wells. Moderate Easy Low Potentially applicable in conjunction with other GRAs.
The floor of the building is sealed with an epoxy- Low — Poor performance record; most effective when implemented in conjunction with subslab
Epoxy Coating based sealant, providing a physical barrier to Low — Moderate Easy - Moderate MOV:; depressurization. It is difficult to ensure that all cracks are sealed, and sealant itself cracks over
vapor migration into buildings. oderate time; may be used in conjunction with subslab depressurization for improved effectiveness.
) N Blowers and vapor collection points are installed ) - . .
Vapor Barriers Subslab Depressurization below the buildirr?\g to prevent \?apor intrusion. Moderate — High Easy - Moderate Iiﬂocmerate Currently used at 14 residences at the Site.
Engineering A new sub floor and depressurization system is . _— L ; - . .
Controls Raised-Floor System installed between the floors to maintain a negative | Moderate — High Moderate High E)f(fiig::vebﬁlrdt;g |Ig!r}g(sjL\:\ér;ir(tehseuftzlﬂ?t?oizﬂ[esosfl.tl:]lzast;(r): cltipem Tratizmen bz, PN o 1 Grieiis
pressure gradient and prevent vapor intrusion. 9 9s; Y ’
Abandon unauthorized wells to prevent exposure ] Location and status of potential residential groundwater wells is being assessed; additional
Wellhead ellseaucenment to tetrachloroethene (PCE) in groundwater. High =25y L) information is required.
Treatment Granular Activated Carbon | Utilize individual GAC units to treat PCE at High Eas Low Location and status of potential residential groundwater wells is being assessed; additional
(GAC) Treatment Unit individual wells. 9 Y information is required.
Monitored Monitor wells to track natural declines of
Natural contaminants that occur with source removal. Potentially applicable in conjunction with other GRAs. Preliminary assessment of site conditions
Attenuation MNA MNA Organic contaminants are allowed to naturally Low Easy Low shows limited evidence of natural attenuation; requires long-term monitoring to assess recovery rates
(MNA) attenuate via biodegradation, dispersion, dilution, and success.
or adsorption
The activity of naturally occurring or augmented
(bioaugmentation) microbes is stimulated
. o (biostimulation) by circulating electron donors, s it Moderate — Potentially applicable. May be difficult to implement in situ; nutrients are difficult to deliver. Aquifer
In Situ Biological Enhanced Bioremediation | o0 10n acceptors, or nutrients, through Moderate — High Moderate -Difficult High shows no signs of ongoing bioremediation.
Treatment contaminated groundwater to enhance in situ
biological degradation of organic contaminants.
fepr Plants are used to remove, transfer, stabilize, and - .
Phytoremediation destroy contaminants in groundwater Low Difficult Moderate Not effective for deeper groundwater.
Inject air into the saturated subsurface to volatilize
organic contaminants in groundwater. May be
Air Sparging/Soil Vapor \L/jviz(:;nac\?:ém?rt]l?sne\xl;l:)rl]iesgltlc;lzgﬁrts)i(r:?lﬁgn’ Moderate  High Moderate Moderate — Potentially applicable. Design and effectiveness of system depends on geology and depth of
. Extraction controlied air flow and remove volatile and High contaminants; operations and maintenance (O&M) intensive. Air stream may require treatment.
InSitu semivolatile contaminants from the unsaturated
Physical/Chemical zone
Treatment Treatment :
The subsurface is heated to vaporize VOCs; Success and required treatment time depend heavily on site-specific characteristics such as soil
vaporized contaminants can then be removed type, contaminant characteristics and concentrations, geology, and hydrogeology; volatilized VOCs
In Situ Thermal Treatment from the unsaturated zone by vacuum extraction | Moderate — High Difficult High are difficult to capture and may accumulate in buildings or follow preferential pathways; may require
and treated. a large number of wells. Effective for VOCs; depends on the ability to capture vaporized
contaminants.
Cgﬁnrrgﬁafn(astlécgfgeoé%r:% ngaZﬂSrgre iniected Mod _ Potentially applicable. Depends on site geology, which may inhibit adequate dispersion of injected
In Situ Chemical Oxidation | P 9 ¢ 9 n Moderate — High Moderate — Difficult | Voderate chemicals; multiple injections may be necessary to achieve remediation goals. Could add total
into the contaminated groundwater to oxidize the High : ) s f
. dissolved solids (TDS) within the aquifer.
contaminants
In Situ Chemical Chemicals (such as zero valent iron) are injected ’ . . . L . . L
. . . . . ) . e Moderate — Potentially applicable. Depends on site geology, which may inhibit adequate dispersion of injected
Treatment In Situ Chemical Reduction | into the contaminated groundwater to chemically | Moderate — High Moderate — Difficult | . Lo L ' : "
reduce the contaminants High chemicals; multiple injections may be necessary to achieve remediation goals.
Permeable Reactive A permeable wall is created (often zero valent Potentially applicable. Limited to subsurface lithology that has a continuous aquitard; can be difficult
iron) to treat contaminated groundwater while High Moderate — Difficult | High to install at depths greater than conventional trenching equipment. Possibility of precipitate formation

Barriers

groundwater passively flows through.

due to site geochemistry.
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TABLE 7-1 (CONTINUED)

GENERAL RESPONSE ACTIONS AND PROCESS OPTIONS FOR GROUNDWATER ABOVE PRELIMINARY REMEDIATION STANDARD

General .
Response Remedial Process Option Description Effectiveness Implementability Cost Comment
. Technology Type
Action
gﬁ;tsi?énitﬁg ggg?anrgmgﬁrslzgrrgﬁxs\?ezyex situ Potentially applicable. Effective for organic compounds; often generates a secondary waste stream;
. ’ e o . may leave significant concentrations of COCs behind as the aquifer is dewatered. Aquifer has
Ex Situ Extraction and Treatment ﬂ}roocuegsggseaswgm suigh aGS:gV:;:;d t?(’,(,']d?ct,',?n Moderate = High Moderate High exhibited slow recharge of groundwater indicating low hydraulic conductivity; may be difficult to
_:_?r‘;’:tz""::t Physical/Chemical gxchange or sepaprrz)atigﬁ ption, implement; long remedial time frame. TDS may complicate treated water discharge.
Treatment .
A high vacuum system is used to extract liquid ] ; :
! . o o e . Requires both water treatment and vapor treatment; more applicable to light non-aqueous phase
Dual-Phase Extraction :péjt;a;;r)]osl' glrg\rwaigg Z:J\lc)istl:g:tf;:l‘ liquid and vapor | Moderate — High Moderate — Difficult | High liquids (petroleum releases) than to chlorinated solvent releases
At Eg\r/]ebve\nhhsgggigar:ig?/n?irzaersg’s) :rfi(r:]tt)rrllt:i?rgn:;lgn. Moderate Easy Low — May prevent vapor intrusion ir?to areas _that are not developed, will not reduce concentrations in
: infiltration Moderate groundwater or reduce vapor intrusion into buildings that have already been constructed.
Concrete Place concrete over areas of contamination. Can
Cappin be used to minimize vapor intrusion and Moderate Eas Low — May prevent vapor intrusion into areas that are not developed, will not reduce concentrations in
pPing infiltration Y Moderate groundwater or reduce vapor intrusion into buildings that have already been constructed.
Containment Place compacted clay and soil over areas of
. . - Low — May prevent vapor intrusion into areas that are not developed, will not reduce concentrations in
Compacted Clay & Soil ?nc;plﬁirglr]ngggr}ﬁfiﬁ?;igﬁ used to minimize vapor | Moderate Easy Moderate groundwater or reduce vapor intrusion into buildings that have already been constructed.
Grout Curtain Pressure injection of grout in a regular pattern of Moderate Difficult Hiah Contamination has already moved off site; containment technologies would be ineffective in treating
drilled holes. 9 the entire plume but could be used to isolate the source area.
Vertical Barriers T -
Slurry Wall. Trench around area of contamination is filled with |\, Difficult High Contamination has already moved off site; containment technologies would be ineffective in treating

bentonite slurry

the entire plume but could be used to isolate the source area.

Notes:

Gray shading indicates a technology or process option was eliminated from consideration.

Effectiveness and cost scales defined as low, medium and, high.
Implementability scale defined as easy, moderate, and difficult.
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No Action

The NCP requires that the no-action alternative be carried through the detailed analysis of alternatives.
Under this GRA, no corrective action is taken. Groundwater would be left as is without implementing any
ICs, engineering controls, removal, treatment, containment, or other mitigating actions. Because
groundwater poses a potential risk to human health of current and future residents, the no-action
response would not be an effective alternative. As quarterly groundwater and annual air monitoring are
ongoing at the Site, these monitoring costs were included as part of the no-action alternative.

Institutional Controls

ICs can effectively prevent human contact with PCE in groundwater and can include access restrictions
and deed restrictions carried out by legal and/or administrative mechanisms. The main risk for exposure
to contaminants is through vapor intrusion in buildings and residences at the Site. Exposure to volatile
contaminants can be prevented with ICs requiring engineering controls on existing and/or newly
constructed buildings and residences. Groundwater at the site is not a potential source of drinking water
due to poor water quality. Wells at the Site are not permitted by the Department of Conservation and
Natural Resources, Division of Water Resources. There is a potential that some residents or businesses
may continue to pump and use shallow groundwater without regulatory or municipal authorization. ICs
may mitigate unauthorized use and exposure to shallow groundwater by virtue of education and
awareness; however, unauthorized or unlawful uses of groundwater cannot be reasonably precluded
through ICs or other administrative or engineering controls. When used properly and as intended, ICs are
effective, implementable, and low cost. Therefore, ICs will be retained for development and evaluation of
corrective action alternatives.

Engineering Controls

Engineering controls can effectively mitigate vapor intrusion and prevent human contact with PCE in
groundwater when used in conjunction with ICs. Process options pertaining to vapor intrusion mitigation
were evaluated during the initial screening process, including: epoxy coating for future construction, SSD
systems, and raised floor systems for future construction. SSD systems are being used effectively to
mitigate vapor intrusion at 14 residences. Given the effectiveness of SSD systems currently in use at the
Site, this process option is retained. Because (1) the location and status of unauthorized groundwater
wells is unclear and (2) groundwater is not a potential source of drinking water, engineering controls (e.g.
individual wellhead treatment units) addressing individual unauthorized groundwater wells were not
considered.

Monitored Natural Attenuation

MNA “... refers to the reliance on natural attenuation processes (within the context of a carefully controlled
and monitored clean-up approach) to achieve site-specific remedial objectives within a time frame that is
reasonable compared to other methods. The “natural attenuation processes” at work in such a
remediation approach include a variety of physical, chemical, or biological processes that, under favorable
conditions, act without human intervention to reduce the mass, toxicity, mobility, volume, or concentration
of contaminants in soil and groundwater. These in situ processes include: biodegradation, dispersion,
dilution, sorption, volatilization, and chemical or biological stabilization, transformation, or destruction of
contaminants (EPA 1997).

MNA was not retained for further evaluation as a stand-alone technology in the corrective action
alternatives. MNA alone would not reduce the concentrations of PCE within a reasonable timeframe and
would not be sufficient to prevent the expansion or migration of the groundwater contaminants. However,
after treatment is complete in areas of the highest concentrations of contamination, MNA may be effective
as a polishing step to further reduce the concentrations of contaminants to achieve remediation goals.
Therefore, MNA is retained as part of a groundwater treatment train, in conjunction with a more
aggressive treatment technology.
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Treatment

Treatment processes directly reduce the toxicity, mobility, or volume of contaminants. The following in
situ treatment process options were evaluated and retained during the screening process: in situ
chemical treatment, air sparging (AS), soil vapor extraction (SVE), permeable reactive barrier (PRB) using
in situ chemical dechlorination, and enhanced bioremediation. Extraction and treatment was retained as
an ex situ process option. Technologies screened out can be identified in Table 8-1.

In Situ Chemical Oxidation

In situ chemical oxidation involves injection of chemical oxidants into the groundwater to oxidize and
degrade the PCE. Chemical oxidation has been shown to destroy PCE and its breakdown products. The
most commonly used oxidants for in situ chemical oxidation are hydrogen peroxide, Fenton’s reagent,
potassium (or sodium) permanganate, ozone, and sodium persulfate. In situ chemical oxidation is
effectively treats PCE, and the costs are expected to be moderate to high. Chemical oxidation is also
implementable; however, success implementing the technology depends on site geology. Chemical
oxidant is typically injected via direct push; given the presence of caliche at the site, permanent wells
would likely be installed with a drill rig, allowing for repeat applications of the chemical oxidant.

Bench scale and pilot testing should be conducted to determine the effectiveness of chemical oxidation
and the associated soil oxidant demand (SOD), as well as the radius of influence (ROI) for injection. In
addition, careful planning should be used when injecting near residences or underground utilities that
could provide preferential pathways.

In Situ Chemical Reduction

In situ chemical reduction is similar to in situ chemical oxidation. Reducing chemicals are injected into
groundwater to reduce and degrade PCE. Reduction has been shown to degrade PCE and its breakdown
products by creating a reducing environment through direct or microbially-mediated dechlorination.
Typically zero-valent iron (ZVI) or ZVI combined with a carrier (e.g. clay or granular activated carbon) are
employed. In situ chemical reduction can effectively treat PCE, and the costs are expected to be
moderate to high. Chemical reduction is implementable; however, success implementing the technology
depends on site geology. The reducing agent is typically injected via direct push, but given the presence
of caliche at the site, a drill rig would be required. Bench scale and pilot tests should be conducted to
determine the effectiveness of chemical reduction, the influence of site specific geochemistry, and the
ROI for injection. Careful planning should be used when injecting near residences or underground utilities
that will provide preferential pathways.

Air Sparging/Soil Vapor Extraction

AS/SVE are often used in conjunction for the treatment of volatile organic compounds (VOC) in
groundwater. Air sparging is an in situ technology that injects air into the saturated zone below or within
the chemical plume through a system of injection wells. Injected air flows vertically and horizontally
through permeable (interconnected) void spaces within the geologic media. As air is driven through these
void spaces, it strips (desorbs) chlorinated solvents from the geologic media, and volatilizes chlorinated
solvents dissolved in the groundwater. The function of the SVE system is to capture and extract VOCs
from the vadose zone by applying a negative pressure, or vacuum, to the subsurface.

A blower applies the subsurface vacuum through a network of extraction wells installed within the
contaminated area. The pressure gradient that results from the applied vacuum induces air flow through
the vadose zone to the extraction points, and the soil gas containing vapor-phase contaminant(s) is
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removed. VOCs in blower effluent are typically removed or destroyed before the treated air is discharged
to the atmosphere. The effectiveness of these technologies depends on the subsurface geology. Pilot
tests should be conducted to determine the effectiveness of AS/SVE, as well as the ROI for injection and
extraction. Because AS/SVE may increase vapors present beneath homes, its use in the residential
areas should consider if SVE can be used effectively to safely mitigate any potential increase in soil gas
and indoor air vapors.

Permeable Reactive Barrier

PRBs can be used to intercept and treat PCE in groundwater. PRBs consist of engineered zones that are
installed in the subsurface perpendicular to the path of a groundwater plume. As groundwater flows
through the PRB, contaminants are removed or treated. Often a reactive material, typically ZVI, is utilized
to treat groundwater. Depending on the type of PRB, they are typically installed by excavation into the
saturated zone followed by backfilling the trench with the reactive material; however, drilling, hydraulic
fracturing, and pressurized injection can also be used to place a PRB. The subsurface geology can
influence the performance and longevity of PRBs. If carbonate or other solid-phase precipitates form
within the PRB, hydraulic conductivity and reactivity may decrease. Bench scale treatability testing is
necessary to evaluate the likelihood of precipitate formation, and pilot testing should be conducted to help
evaluate installation procedures and determine how the PRB would perform at the site.

Enhanced Bioremediation

In situ bioremediation describes microbial degradation of contaminants in groundwater. Microbial
populations require a source of carbon, an electron donor, an electron acceptor, nutrients, a suitable
temperature and pH range, and other favorable environmental conditions. Enhanced in situ
bioremediation systems stimulate the biodegradation of chlorinated solvents by manipulating these
conditions or requirements in the subsurface (bioenhancement). Some systems further stimulate
biodegradation by adding naturally occurring or engineered microorganisms particularly suited for the
breakdown of certain chemicals (bioaugmentation). Several different designs of enhanced in situ
bioremediation systems for groundwater use various delivery mechanisms, degradation mechanisms, and
nutrient/biological amendments that depend on site-specific characteristics. Bench-scale testing is
required to determine the most effective form of enhancement and/or augmentation.
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8.0 DEVELOPMENT AND DETAILED ANALYSIS OF ALTERNATIVES

Preliminary CAOs and numerical remediation standards are identified in the draft CAP, and viable
corrective action alternatives were developed and evaluated based on the CAOs and numerical
remediation standards; however, additional data acquisition is necessary to evaluate current site
conditions, conduct groundwater modeling, evaluate risks, and more fully assess the viability of the
cleanup applications. These sampling efforts will also be used to ultimately satisfy provisions for
terminating remediation established under Adopted Regulation R189-08, Section 14 (NAC 445A.22725)
and Section 15 (NAC 445A.22745).

This section identifies corrective action alternatives for groundwater and provides a detailed analysis of
each corrective action alternative. The alternatives were developed and screened based on the
requirements of NAC 445A.2271; guidance issued and offered by NDEP; and in a manner consistent with
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as amended
by the Superfund Amendments and Reauthorization Act (SARA); the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP); and Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA (EPA 1988).

The following groundwater alternatives were developed for analysis in this CAP:

e Alternative 1 — No Action

e Alternative 2A - In Situ Chemical Treatment of Hotspots and Residential Area, ICs, SSD
Systems, and MNA

e Alternative 2B — In Situ Chemical Treatment, ICs, SSD Systems, and MNA

e Alternative 3 — Permeable Reactive Barrier, ICs, SSD Systems, and MNA

o Alternative 4 — AS/SVE ICs, SSD Systems, and MNA

e Alternative 5 — Extraction and Treatment, ICs, SSD Systems, and MNA

e Alternative 6 — In Situ Enhanced Bioremediation, ICs, SSD Systems, and MNA.

Section 8.1 describes the evaluation criteria. The corrective action alternatives for groundwater are
described and individually evaluated in Sections 8.2.1 through 8.2.7. General assumptions made in
developing cost estimates for these alternatives are presented in Appendix C. Section 8.3 provides a
comparative analysis of the alternatives based on the evaluation criteria.

8.1 Evaluation Criteria

Each corrective action alternative was developed and evaluated according to seven evaluation criteria.
The NCP details the expectations for remedy selection in 40 Code of Federal Regulations (CFR)
§ 300.430 (a)(1)(iii), and these are described below. After completion of additional data acquisition, the
risk assessment and development and assessment of the treatment alternatives can be refined. Section
9 of this CAP proposes bench-scale and pilot studies that will allow for better assessment of corrective
action alternative effectiveness and cost based on site-specific conditions.

Overall Protection of Human Health and the Environment

This criterion assesses whether each alternative adequately protects human health and the environment.
The overall assessment of protection draws on evaluations of long-term effectiveness and permanence
and short-term effectiveness. Protectiveness focuses on how risks are reduced, eliminated, or controlled
by each alternative. Risk reductions are associated with the effectiveness of an alternative in meeting the
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preliminary remediation standard. This criterion is considered a threshold that the selected alternative
must meet. Given no pathway for exposure of ecological receptors to groundwater at the Site, only
human health was considered as part of this evaluation.

Long-Term Effectiveness and Permanence

Each alternative is evaluated in terms of risk remaining at the site after the preliminary remediation
standard has been met. The primary focus of this evaluation is on extent and effectiveness of controls
used to manage the risk posed by treatment residuals or untreated wastes. This criterion addresses the
long-term adequacy, reliability, and permanence of the corrective action.

Components of this analysis include the following:

e Expected long-term reduction in risk posed by the site

e Level of effort needed to maintain the corrective action and monitor the area for changes in
site conditions

o Compatibility of the corrective action with planned future use of the site.

Reduction in Toxicity, Mobilily, and Volume through Treatment

This evaluation criterion addresses the statutory preference for treatment options that permanently and
significantly reduce toxicity, mobility, or volume of the contaminants. This preference is satisfied when
treatment reduces the principal threats through the following:

e Destruction of toxic contaminants
¢ Reduction in contaminant mobility
e Reduction of the total mass of toxic contaminants

¢ Reduction of total volumes of contaminated media.

Short-Term Effectiveness

This evaluation criterion addresses the effects of the alternative during the construction and
implementation phase until the preliminary remediation standard is met. Under this criterion, alternatives
are evaluated in terms of their effects on human health and the environment during implementation of the
corrective action. The following factors are considered:

e Protection of the community during the corrective action, including protection from effects of
potential releases from the site, transport of contaminated materials, and air-quality impacts
from on-site treatment

e Exposure of the workers during construction

o Potential environmental impacts of the corrective action, and effectiveness and reliability of
protective measures

e Time required to achieve the remediation standard. It should be noted that engineering
judgment has been utilized to assume remediation timeframes for each of the alternatives.
Groundwater modeling with site-specific parameters will be conducted for the site when
adequate data are obtained. Bench-scale and pilot testing will also be conducted. Modeling
and bench-scale and pilot studies will allow for better determination of corrective action
timeframes.
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Implementability

This criterion addresses the technical and administrative feasibility of implementing an alternative, and
availability of various services and materials required during its implementation. Factors considered in
assessing this criterion include the following:

Technical feasibility

e Construction and operation — technical difficulties and unknowns associated with construction
and operation of a technology

o Reliability of the technology - likelihood that technical problems associated with
implementation would lead to schedule delays

o Ease of undertaking additional corrective actions

o Ability to monitor effectiveness of the corrective action

Availability of materials

e Availability of adequate off-site treatment, storage capacity, and disposal capacity and
services

o Reliability of the technology - likelihood that technical problems associated with
implementation would delay the schedule

¢ Availability of services and materials

e Availability of prospective technologies

Administrative feasibility

e Implementability with current and future development scenarios
o Activities needed to coordinate with other offices and agencies

¢ Ability and time required to obtain any necessary approvals and permits from those agencies.

Cost

The cost analysis for each alternative is based on estimates of capital, annual operation and maintenance
(O&M), and periodic cost elements in combination with a calculation of net present value of these cost
elements. Capital costs consist of direct and indirect costs. Direct costs include purchase of equipment,
contractor and subcontractor labor, and materials necessary to construct the corrective action alternative.
Indirect costs include those for engineering, legal, construction management, and other technical and
professional services such as testing and monitoring. Annual O&M costs for each alternative include
maintenance materials, supplies, and utilities, as well as operating labor. Periodic costs are those that
occur only once every few years. These costs may be capital or O&M, but because they are periodic, are
considered separately from other capital and O&M costs.

Cost estimates for the corrective action alternatives are generally based on costs derived from the
following sources:

e Historical cost data
e Estimates from similar projects

o Engineering judgment
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e Site-specific quantities and information
e Vendor quotes and estimates.

A present value analysis of each alternative is presented in Appendix C of this document. The present
value analysis is a method to evaluate expenditures, either capital or O&M, that occur over different
periods extending into the future. The discount rate used for this project is 5 percent, the suggested rate
for projects extending at least 30 years into the future. This discount rate was used for all present value
analyses, regardless of actual future project duration.

The accuracy of the cost estimate for each alternative is intended to be within the range of plus 50 percent
to minus 30 percent of actual costs (EPA 1988). However, additional site-specific data are required to
fully assess and estimate costs for the alternatives. The level of detail employed in developing these
estimates is considered appropriate for making choices between alternatives, but the cost estimates are
not intended for use in detailed budgetary planning. Costs for each alternative are compiled in Appendix
C. Upon completion of future bench-scale and pilot studies, additional information regarding design of
corrective actions will allow further refinement of the cost estimates.

NDEP Acceptance

NDEP’s concerns regarding the proposed corrective action alternatives may not be fully assessed until
comments on this and future documents are received.

Communily Acceptance

This involves assessment of community support for, reservations about, or opposition to various
components of the alternatives. This criterion will be evaluated after comments on the proposed plan
have been received from the community. Community comments and concerns will be considered before
final decisions are made on the corrective actions.

8.2 Descriptions and Individual Analyses of Alternatives
8.2.1 Alternative 1: No Action

The no-action alternative is required for analysis according to the NCP (40 CFR § 300.430[e][6]). The no-
action alternative is the baseline alternative against which to judge the effectiveness of all other corrective
action alternatives. Under the no-action alternative, no corrective actions would be conducted at the site.
It was assumed that current groundwater and indoor air monitoring would continue for 30 years. No
additional attempts would be made to control the vapor intrusion of PCE to indoor air.

Overall Protection of Human Health
Groundwater poses a risk to human health through the vapor intrusion pathway. This alternative would

not reduce, eliminate, or control the potential risk; therefore, Alternative 1 is not protective of human
health.

Long-Term Effectiveness and Permanence

Under Alternative 1, groundwater contamination at concentrations above the remediation goal would not
be addressed. No controls to prevent exposure, and no long-term management measures such as ICs,
would be implemented. Therefore, Alternative 1 would not provide a long-term effective solution for the
permanent protection of human health.
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Reduction in Toxicity, Mobility, and Volume through Treatment

Alternative 1 would not reduce the toxicity, mobility, or volume of hazardous substances because no
action would be taken at the site. PCE in groundwater would not be treated, contained, or removed.

Short-Term Effectiveness

The following four factors are considered as part of the short-term effectiveness criterion. These are
assessed below for Alternative 1:

e No corrective actions would occur, and the on-site community would not be exposed to
additional risks from groundwater; the current risks would remain.

o Workers conducting groundwater sampling may be exposed to health risks during
implementation of Alternative 1. Because no corrective actions would be taken, construction
workers would not be exposed to human health risk due to the implementation of the
alternative; however, construction workers in the area may be exposed incidentally while
doing work at the Site.

¢ No adverse environmental impacts would result from implementation of Alternative 1 because
no corrective action would be taken.

e No time would be required to complete Alternative 1 because no action would be taken;
however, groundwater would remain contaminated until the PCE mass flows off site.
Groundwater modeling with site-specific parameters would allow for better determination of
this timeframe. However, for this document, groundwater and air monitoring were considered
to continue for 30 years.

Implementability

No action, including implementation of ICs or construction and operation of a remedial system, would be
required to implement this alternative. Therefore, Alternative 1 would be easily implemented.

Cost

No capital costs are included. O&M costs associated with quarterly groundwater and annual indoor air
monitoring would total $3,840,000 for the assumed 30-year lifespan.

State Acceptance
Presumably, Alternative 1 would not be acceptable to the NDEP.

Communily Acceptance
Presumably, Alternative 1 would not be acceptable to the community.

8.2.2 Alternative 2A: In Situ Chemical Treatment of Hotspot and Residential Area, Institutional
Controls, Subslab Depressurization Systems, and MNA

Alternative 2A combines in situ chemical treatment of the plume hotspot and upgradient of the residential
area, ICs, the SSD systems, and MNA. Under this alternative, a chemical oxidant is injected into the
subsurface in the plume hotspot to treat the greatest mass of PCE, and in a line of injection wells
perpendicular to the plume upgradient of the residential area to treat groundwater as it flows into the
residential area. MNA would further reduce concentrations of PCE in groundwater. ICs and SSDs would
protect residents from PCE in indoor air until groundwater is treated to protective levels.
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For this CAP, the oxidant selected for injection is potassium permanganate; however, bench-scale testing
may determine that a different oxidant or chemical reducing agent is preferable based on site-specific
conditions. Potassium permanganate was chosen for this CAP because it is generally more stable and
easier to handle than hydrogen peroxide or ozone; is effective over a large pH range (3.5 to 12); can
persist in the soil for several months; and is the most effective for the site contaminants. Potassium
permanganate is typically provided as a liquid or solid. The assumptions made for the purposes of this
CAP and costing are detailed in Appendix C.

Injection would occur over the top 20 feet of the shallow aquifer in the plume hotspot (concentrations of
PCE greater than 1,000 pg/L) and upgradient of the residents and in a line perpendicular to the plume (in
the Boulevard Mall eastern parking lot). The injection wells in the hotspot would likely require a second
(or possibly third) injection of potassium permanganate, and 10 years of annual injections would be
required as contaminated groundwater flows toward the residences. The assumptions made for the
purposes of this CAP and costing are detailed in Appendix C.

Bench-scale testing will determine reagent effectiveness, dosing rates, and potential geochemical
interference at the Site. High TDS or reagent demand at the site may be problematic. If bench-scale
testing is successful, pilot studies will be conducted in the area before full-scale implementation of in situ
chemical treatment to establish effective dosage rates, the distance the reagent can be expected to travel
underground (ROI), optimal well spacing, and the injection pumping rates. These tests will also allow for
refinement of costs. The bench-scale and pilot studies will also evaluate the potential increase in TDS or
loss of permeability in the subsurface.

Fourteen SSD systems are currently in use at the site, effectively protecting residents from risk caused by
vapor intrusions of PCE in indoor air. If new SSD systems are required as determined by indoor air
sampling, they would be installed. These systems would stay in place until groundwater concentrations
decrease to levels protective of indoor air. ICs could be utilized to ensure the continued operation of SSD
systems.

After in situ chemical treatment, MNA would decrease any residual PCE concentrations below the
remediation standard. Upon completion of data gathering and pilot testing, groundwater modeling could
be used to better predict the timeframe in which the remediation standards would be met.

Before, during, and after treatment, groundwater would be monitored to evaluate the effectiveness of the
alternative and whether the remediation standard has been met. Indoor air sampling would be maintained
until groundwater concentrations decrease to levels protective of indoor air.

More specific assumptions for costing the alternatives are listed in Appendix C.

Overall Protection of Human Health

Alternative 2A protects human health and the environment because groundwater that poses an
unacceptable risk to human health would be treated with in situ chemical treatment. The injection of an
reagent would reduce concentrations of PCE in groundwater to below the preliminary remediation
standards. While the level of contaminants decrease in groundwater (occurring quickly with chemical
treatment), residents would be protected from the risk of PCE in indoor air by the previously installed SSD
systems, which would be operated until groundwater concentrations decrease to levels protective of
indoor air.

Long-Term Effectiveness and Permanence

PCE in groundwater would be permanently treated in situ with chemical treatment. Groundwater
monitoring would be conducted to determine that the concentrations of VOCs are reduced to below the
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preliminary remediation standards and would not pose a long-term risk to human health. No long-term
activities would be required to maintain the effectiveness of this alternative.

Reduction in Toxicity, Mobility, and Volume through Treatment

This alternative includes treatment of the VOCs in groundwater. Chemical treatment would reduce the
toxicity and volume of contamination in the groundwater.

Short-Term Effectiveness

Four factors considered as part of the short-term effectiveness criteria are assessed below for
Alternative 2A:

e Alternative 2A would present minimal risks to the community because the corrective action would
be applied in situ. Drilling and injection equipment would be required to implement this
alternative; however, risk to the community could be minimized through exclusion zones and
other typical safety measures.

e On-site workers may be exposed to risks while installing injection or monitoring wells, handling
the chemicals for injection, or sampling contaminated groundwater; these risks would be
minimized by proper handling and housekeeping, and by use of appropriate personal protective
equipment. Remediation activities would be carried out under a health and safety program
designed to minimize worker exposure.

¢ Environmental impacts in the injection areas would be minimal because the remediation is in situ.
However, chemical treatment may increase TDS in the aquifer.

e The corrective action is estimated to take 10 years with two rounds of injections in the plume
hotspot and 10 rounds upgradient of the residences. For cost estimating proposes it was
assumed that the SSD systems could be turned off after the second round of chemical injection.
Site-specific testing and groundwater modeling would refine these estimates of remediation time.

Implementability
Three factors considered as part of the implementability criteria are assessed below for Alternative 2A:

e The alternative is considered technically feasible; however there are several considerations. Well
installation, chemical injection, groundwater and indoor air monitoring, and installation of SSD
systems are fairly routine activities. Bench-scale and pilot testing would be required to assess the
effectiveness of chemical treatment and the impact of site-specific conditions on effective dosage,
ROI, and well spacing. Hydrogeology between the existing monitoring wells is not well defined,
and potential impermeable lenses in the aquifer may influence injection. Groundwater velocities
of 0.5 to 1 foot per day are assumed based on previous site data. However, faster velocities have
been associated with sand and gravel areas found in the subsurface of the Site; flow at higher
rates (e.g., 2 to 4 feet per day) may cause the chemical to wash out of the system too quickly.
High TDS or reagent demand may be problematic. The number of injection points may increase
significantly if the estimated ROI of the injection is not achieved. The potential loss of
permeability, mobilization of metals, or transformation of chemicals would be monitored during the
pilot study and may affect the implementability and effectiveness of chemical treatment. Careful
planning should be used when injecting near residences or underground utilities that could
provide preferential pathways. Problems with site access or drilling issues could impact the
schedule.

e The materials required for the implementation of chemical treatment and any additional SSD
system installation are readily available. Services for well installation, chemical injection,
groundwater and indoor air monitoring, and SSD system installation are also readily available.
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e The alternative is considered administratively feasible. A permit for injection of the chemical or
reducing agent would be required.

Cost

The capital cost of Alternative 2A would be $1,070,000. The present value of O&M costs, including
groundwater and indoor air monitoring, would be $3,040,000. The total present value cost for Alternative
2A would be $4,110,000.

State Acceptance
This criterion will be evaluated after comments on this CAP have been received from NDEP.

Community Acceptance

This criterion will be evaluated after comments on the proposed plan have been received from the
community. Community comments and concerns will be considered before final decisions are made on
the corrective actions.

823 Alternative 2B: In Situ Chemical Treatment, Institutional Controls, Subslab
Depressurization Systems, and MNA

Alternative 2B combines in situ chemical treatment, ICs, the SSD systems, and MNA. Under this
alternative, a chemical oxidant or reducing agent injected into the subsurface over the areal extent of the
plume would chemically treat the groundwater at concentrations exceeding 100 pg/L. ICs and SSDs
would protect residents from PCE in indoor air until groundwater is treated to protective levels. Given the
developed nature of the Site and difficulty injecting into the entire plume due to buildings and private
residences, chemical treatment would be unlikely to treat all groundwater to below the remediation
standard; therefore, after in situ chemical treatment has decreased concentrations of PCE at the site,
MNA would be relied on to further decrease concentrations of remaining contamination found in
groundwater.

In situ chemical oxidation (by potassium permanganate) would be applied to groundwater with
concentrations of PCE exceeding 100 pg/L where practicable at the Site, including at the Property; in
streets, public right of ways, and parking lots at the Boulevard Mall; and in streets and public right of ways
within residential areas. It was assumed that all injection wells would require a second (and possibly
third) injection of potassium permanganate. Chemical oxidant or a reducing agent would not be directly
injected beneath buildings or private residences. The assumptions made for the purposes of this CAP
and costing are detailed in Appendix D. Bench-scale and pilot testing are required. See the description of
Alternative 2A in Section 8.2.2 for additional description of chemical treatment and testing requirements.

SSD systems, ICs, groundwater and indoor air monitoring, and MNA would be similar to the descriptions
detailed in Alternative 2A in Section 8.2.2. If new SSD systems are required as determined by indoor air
sampling, they would be installed. SSD systems would stay in place until groundwater concentrations
decrease to levels protective of indoor air. ICs could be utilized to ensure continued operation of SSD
systems. After chemical treatment, MNA would be relied on to decrease residual PCE concentrations
below the remediation standard. Indoor air sampling would be maintained until groundwater
concentrations decrease to levels protective of indoor air (assumed to be 2 years).

More specific assumptions made for costing the alternatives are listed in Appendix C.
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Overall Protection of Human Health

Alternative 2B protects human health and the environment because groundwater that poses an
unacceptable risk to human health would be treated. The injection of an oxidant or reducing agent would
reduce concentrations of PCE in groundwater to below the preliminary remediation standards. While the
level of contaminants decrease in groundwater (quickly occurring with chemical treatment), residents
would be protected from the risk of PCE in indoor air by the previously installed SSD systems, which
would be operated until groundwater concentrations decrease to levels protective of indoor air.

Long-Term Effectiveness and Permanence

PCE in groundwater would be permanently treated in situ. Groundwater monitoring would be conducted
to determine that the concentrations of VOCs are reduced to below the preliminary remediation standards
and would not pose a long-term risk to human health. No long-term activities would be required to
maintain the effectiveness of this alternative.

Reduction in Toxicity, Mobilily, and Volume through Treatment

This alternative includes treatment of the VOCs in groundwater. Chemical treatment would reduce the
toxicity and volume of contamination in the groundwater.

Short-Term Effectiveness

Four factors considered as part of the short-term effectiveness criteria are assessed below for Alternative
2B:

e Alternative 2B would present minimal risks to the community because the corrective action would
be applied in situ. Drilling and injection equipment would be required to implement this
alternative; however, risk to the community could be minimized through exclusion zones and
other typical safety measures.

¢ On-site workers may be exposed to risks while installing injection or monitoring wells, handling
the chemical for injection, or sampling contaminated groundwater; these risks would be minimized
by proper handling and housekeeping and use of appropriate personal protective equipment.
Remediation activities would be carried out under a health and safety program designed to
minimize worker exposure.

o Environmental impacts in the injection areas would be minimal because the remediation is in situ.
However, chemical treatment may increase TDS in the aquifer.

e The corrective action is estimated to take 2 years with two rounds of injections. An additional
2 years of MNA and groundwater monitoring would be required to evaluate the reduction in
concentrations of VOCs and monitor for rebound of VOCs. It was assumed for cost estimating
purposes that the SSD systems could be turned off after the second round of chemical injection.
Site-specific testing and groundwater modeling would refine these estimates of remediation time.

Implementability
Three factors considered as part of the implementability criteria are assessed below for Alternative 2B:

e The alternative is considered technically feasible; however there are several considerations. Well
installation, injection, groundwater and indoor air monitoring, and installation of SSD systems are
fairly routine activities. Bench-scale and pilot testing would be required to assess the
effectiveness of chemical treatment and the impact of site-specific conditions on effective dosage,
the ROI, and well spacing. The hydrogeology between the existing monitoring wells is not well
defined, and potential impermeable lenses in the aquifer may influence injection. Groundwater
velocities of 0.5 to 1 foot per day are assumed based on previous site data. However, faster
velocities have been associated with sand and gravel areas found in the subsurface of the Site;
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flow at higher rates (e.g., 2-4 feet per day) may cause the chemical to wash out of the system too
quickly. High TDS or reagent demand may be problematic. The number of injection points may
increase significantly if the estimated ROI of the injection is not achieved. The potential loss of
permeability, mobilization of metals, or transformation of chemicals would be monitored during the
pilot study and may affect the implementability and effectiveness of chemical treatment. Careful
planning should be used when injecting near residences or underground utilities that would
provide preferential pathways. Problems with site access or drilling issues could impact the
schedule.

e Materials required for implementation of chemical treatment and any additional SSD system
installation are readily available. Services for well installation, chemical injection, groundwater
and indoor air monitoring, and SSD system installation are also readily available.

e The alternative is considered administratively feasible. A permit for injection of the chemical
would be required.

Cost

The capital cost of Alternative 2B would be $4,660,000. The present value of O&M costs, including
groundwater and indoor air monitoring, would be $12,040,000. The total present value cost for Alternative
2B would be $16,700,000.

State Acceplance
This criterion will be evaluated after comments on this CAP have been received from NDEP.

Communily Acceptance

This criterion will be evaluated after comments on the proposed plan have been received from the
community. Community comments and concerns will be considered before final decisions are made on
the corrective actions.

8.24 Alternative 3: Permeable Reactive Barrier, Institutional Controls, Subslab
Depressurization Systems, and MNA

Alternative 3 combines a PRB, ICs, the SSD systems, and MNA. Under this alternative, a ZVI PRB would
be utilized upgradient of the residential area to treat contaminated groundwater as it flows into the
residential area. MNA would be relied on to further reduce concentrations of PCE in groundwater. ICs
and SSDs would protect residents from PCE in indoor air until groundwater is treated to protective levels.

For the CAP, it was assumed that the ZVI PRB would be placed via trenching across the top 20 feet of the
aquifer. Given the estimated installation depth, trenching may be challenging. The PRB could also be
installed via hydraulic fracturing and injection if this method would be found preferable. The PRB would
stretch across the plume and treat groundwater with PCE concentrations exceeding 5 pg/L, the
preliminary remediation standard. Groundwater monitoring wells would be installed in the leading edge
and downgradient edge of the PRB to measure effectiveness. The assumptions made for the purposes of
this CAP and costing are detailed in Appendix C.

Bench-scale and pilot testing would determine the effectiveness, dosing rates, and any geochemical
interference at the Site. Given the high TDS, precipitate formation may occur within the PRB, which may
reduce the reactive capacity or permeability. If bench-scale testing is successful, pilot studies would be
conducted in the area before full-scale implementation to establish the effectiveness, best method for
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emplacement, potential for loss of reactivity or permeability due to precipitate formation, and potential
increase in TDS. These tests would also allow for refinement of costs.

SSD systems, ICs, groundwater and indoor air monitoring, and MNA are similar to the descriptions
detailed in Alternative 2A in Section 8.2.2. If new SSD systems are required as determined by indoor air
sampling, they would be installed. SSD systems would stay in place until groundwater concentrations
decrease to levels protective of indoor air. ICs could be utilized to ensure continued operation of SSD
systems. In addition to treatment by the PRB, MNA would be relied on to decrease PCE concentrations
below the remediation standard. For cost estimating purposes it was assumed that groundwater
monitoring would be necessary for 20 years. Indoor air sampling would be maintained until groundwater
concentrations decrease to levels protective of indoor air (assumed to be 2 years).

More specific assumptions made for costing the alternatives are listed in Appendix C.

Overall Protection of Human Health

Alternative 3 protects human health and the environment because groundwater that poses an
unacceptable risk to human health would be treated by reductive dechlorination by ZVI within the PRB.
The PRB would reduce concentrations of PCE in groundwater to below the preliminary remediation
standards. While the level of contaminants decreases in groundwater, residents would be protected from
the risk of PCE in indoor air by the previously installed SSD systems, which would be operated until
groundwater concentrations decrease to levels protective of indoor air.

Long-Term Effectiveness and Permanence

PCE in groundwater would be permanently treated in situ. Groundwater monitoring would be conducted
to confirm that concentrations of VOCs are reduced to below preliminary remediation standards and
would not pose a long-term risk to human health. PRBs tend to be low maintenance, but depending on
site characteristics, some PRBs require replacement (typically after approximately 20 years of life, or
earlier if precipitation is an issue). Bench-scale testing should provide adequate information regarding the
expected life of the PRB.

Reduction in Toxicity, Mobilily, and Volume through Treatment

This alternative includes treatment of the VOCs in groundwater. The PRB would reduce the toxicity and
volume of contamination in the groundwater.

Short-Term Effectiveness

Four factors considered as part of the short-term effectiveness criteria are assessed below for
Alternative 3:

e Alternative 3 would present minimal risks to the community because the corrective action would
be applied in situ. Excavation or drilling and injection equipment would be required to implement
this alternative; however, risk to the community could be minimized through exclusion zones and
other typical safety measures.

¢ On-site workers may be exposed to risks while emplacing the PRB, handling the ZVI, or sampling
contaminated groundwater. These risks would be minimized by proper handling and
housekeeping and use of appropriate personal protective equipment. Remediation activities
would be carried out under a health and safety program designed to minimize worker exposure.

e Environmental impacts of the PRB would be minimal because the remediation is in situ.
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e The corrective action is estimated to take 20 years. For cost estimating purposes it was assumed
that the SSD systems could be turned off after 2 years. Site-specific testing and groundwater
modeling would refine these estimates of remediation time.

Implementability
Three factors considered as part of the implementability criteria are assessed below for Alternative 3:

e The alternative is considered technically feasible. PRB installation, groundwater and indoor air
monitoring, and SSD system installation are fairly routine activities. Given the estimated
installation depth of approximately 18 to 38 feet bgs, trenching may be challenging. The PRB
could also be installed via hydraulic fracturing and injection if this method would be found
preferable (pilot testing would be required to determine the ROI and effectiveness of hydraulic
fracturing and injection in the formation). Bench-scale and pilot testing would be required to
assess the effectiveness of the technology and the impact of site-specific conditions. High TDS
may be problematic and cause precipitate formation. Potential loss of permeability, mobilization
of metals, or transformation of chemicals would be monitored during the pilot study, and may
affect implementability and effectiveness. Problems installing the PRB could impact the
schedule.

e Materials required for the PRB and any additional SSD system installations are readily available.
Services for PRB installation, groundwater and indoor air monitoring, and SSD system installation
are also readily available.

e The alternative is considered administratively feasible. If the wall is installed by injection, a permit
would be required.

Cost

The capital cost of Alternative 3 would be $3,520,000. The present value of O&M costs, including
groundwater and indoor air monitoring, would be $3,290,000. The total present value cost or Alternative 3
would be $6,810,000.

State Acceptance
This criterion will be evaluated after comments on this CAP have been received from NDEP.

Community Acceptance

This criterion will be evaluated after comments on the proposed plan have been received from the
community. Community comments and concerns will be considered before final decisions are made on
the corrective actions.

8.25 Alternative 4: Air Sparge/ Soil Vapor Extraction (AS/SVE) Institutional Controls, Subslab
Depressurization Systems, and MNA

Alternative 4 combines AS/SVE wells upgradient of the residential area, ICs, the SSD systems, and MNA.
Under this alternative, air would be injected into the groundwater in a line of AS wells perpendicular to the
plume, creating a sparge curtain to strip PCE in groundwater as it flows into the residential area. SVE
wells would be utilized to extract the soil gas containing vapor-phase PCE. MNA would be relied on to
further reduce concentrations of PCE in groundwater. ICs and SSDs would protect residents from PCE in
indoor air until groundwater is treated to protective levels.
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Sparging, injection of air into the aquifer, would occur over the top 20 feet of the shallow aquifer. AS wells
would be placed perpendicular to groundwater flow west of the residential area (in the eastern Boulevard
Mall parking lot) to treat groundwater flowing into the residential area. The sparge curtain would stretch
across the plume and treat concentrations of PCE currently greater than 5 pg/L. SVE wells would be
utilized to capture the soil gas with PCE. The treatment would occur under the eastern mall parking lot.
The parking lot would help trap vapors in the subsurface for capture. For cost estimating purposes it was
assumed that PCE in the effluent gas would be removed by two vapor-phase granulated activated carbon
(GAC) units in series before discharge to the atmosphere; however, another form of treatment may be
found economically preferable. An air permit would be required for the SVE system. Also, an assumed
15 years of treatment would be required as contaminated groundwater flows toward the residences. O&M
of the system would include weekly air monitoring to assure attainment of discharge standards associated
with an air quality permit.

A pilot scale test should be considered to better determine AS/SVE design parameters including the ROI
of the AS and SVE wells, stripping effectiveness based on site geology, vapor capture effectiveness, and
likely influent concentrations. These tests would also allow for refinement of costs. The assumptions
made for the purposes of this CAP and costing are detailed in Appendix C.

SSD systems, ICs, groundwater and indoor air monitoring, and MNA are similar to the descriptions
detailed in Alternative 2A in Section 8.2.2. In addition to the AS/SVE treatment, MNA be relied on to
decrease residual PCE concentrations below the remediation standard. For cost estimating purposes it
was assumed that groundwater monitoring would be necessary for 20 years. Indoor air sampling would
be maintained until groundwater concentrations decrease to levels protective of indoor air (assumed at 3
years).

More specific assumptions made for costing the alternatives are listed in Appendix C.

Overall Protection of Human Health

Alternative 4 protects human health and the environment because PCE that poses an unacceptable risk
to human health would be removed from groundwater and treated. AS/SVE would reduce concentrations
of PCE in groundwater to below the preliminary remediation standards. While the level of contaminants
decrease in groundwater (occurring fairly quickly in the residential area), residents would be protected
from the risk of PCE in indoor air by the previously installed SSD systems, which would be operated until
groundwater concentrations decrease to levels protective of indoor air.

Long-Term Effectiveness and Permanence

PCE would be removed from groundwater, captured from the air stream, and treated if GAC would be
utilized, or just treated if another form of treatment would be selected. Groundwater monitoring would be
conducted to determine that the concentrations of VOCs are reduced to below the preliminary remediation
standards and would not pose a long-term risk to human health. Air monitoring of the SVE treatment
system discharge would be conducted to ensure PCE would not be released at unacceptable levels to the
atmosphere. No long-term activities would be required to maintain the effectiveness of this alternative.

Reduction in Toxicity, Mobility, and Volume through Treatment

This alternative includes removal of VOCs in groundwater and subsequent treatment. AS/SVE would
reduce the toxicity, volume, and mobility of contamination.

Short-Term Effectiveness

Four factors considered as part of the short-term effectiveness criteria are assessed below for
Alternative 4:
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e Alternative 4 would present minimal risks to the community. Soil gas monitoring should be
conducted to verify that the SVE system is capturing soil gas with elevated concentrations of
PCE. Dirilling and injection equipment would be required to implement this alternative; however,
risk to the community could be minimized through exclusion zones and other typical safety
measures.

e On-site workers may be exposed to risks while installing AS and AVE wells, or sampling
contaminated groundwater; these risks would be minimized by safety procedures and use of
appropriate personal protective equipment. Remediation activities would be carried out under a
health and safety program designed to minimize worker exposure.

¢ Environmental impacts would be minimal.

e The corrective action is estimated to take 20 years. For cost estimating purposes it was assumed
that the SSD systems could be turned off after 3 years of AS/SVE operation.

Implementability
Three factors considered as part of the implementability criteria are assessed below for Alternative 4:

e The alternative is considered technically feasible; however there are several considerations.
AS/SVE well installation, and groundwater, soil gas, and indoor air monitoring are fairly routine
activities. Pilot testing would be required to assess the effectiveness of AS/SVE, the impact of
site-specific conditions, and the ROl and well spacing of the AS/SVE wells. Hydrogeology
between the existing monitoring wells is not well defined, and potential impermeable lenses in the
aquifer may influence sparging and capture. Careful planning should be used when sparging
near residences or underground utilities that would provide preferential pathways. Problems with
site access or drilling issues could impact the schedule.

e Materials required for implementation of AS/SVE and any additional SSD system installation are
readily available. Services for well installation and for groundwater, soil gas, and indoor air
monitoring are also readily available.

e The alternative is considered administratively feasible. An air permit for the SVE system would be
required. Site-specific testing and groundwater modeling would refine these estimates of
remediation time.

Cost

The capital cost of Alternative 4 would be $770,000. The present value of O&M costs, including
groundwater and indoor air monitoring, would be $5,210,000. The total present value cost for Alternative
4 would be $5,980,000.

State Acceptance
This criterion will be evaluated after comments on this CAP have been received from NDEP.

Community Acceptance

This criterion will be evaluated after comments on the proposed plan have been received from the
community. Community comments and concerns will be considered before final decisions are made on
the corrective actions.
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8.2.6 Alternative 5: Extraction and Treatment, Institutional Controls, Subslab Depressurization
Systems, and MNA

Alternative 5 combines groundwater extraction and treatment, ICs, the SSD systems, and MNA. Under
this alternative, groundwater would be removed from the subsurface and treated; MNA would be relied on
to further reduce concentrations of PCE in groundwater. ICs and SSD systems would protect residents
from PCE in indoor air until groundwater is treated to protective levels.

Extraction wells would be applied where practicable at the site, including: at the Property; in streets,
public right of ways, and parking lots in the Boulevard Mall; and in streets, public right of ways residential
areas. The wells would be screened in the top 20 feet of the shallow aquifer. A number of applicable
treatment trains for the extracted groundwater include but are not limited to aqueous GAC units, ultraviolet
(UV) oxidation, and air stripping followed by vapor-phase GAC units. For this CAP, it was assumed that
GAC would be utilized to treat the extracted groundwater. It was also assumed that TDS in the extracted
groundwater would not require treatment and that water could be disposed of through the municipal sewer
system. Consideration should be given to use of the water for irrigation purposes. The high TDS may
lead to precipitate formation and fouling of the extraction and treatment equipment. An additional step
(like a resin bed) may need to be added to the treatment train to remove hardness and reduce
precipitation in the treatment system. The assumptions made for the purposes of this CAP and costing
are detailed in Appendix C.

Pump and pilot testing would be required to determine the effectiveness of the alternative, aquifer
characteristics, design criteria, and the likelihood of precipitate formation. Groundwater modeling should
be completed to determine well placement. These tests would also allow for refinement of costs.

SSD systems, ICs, groundwater and indoor air monitoring, and MNA are similar to the descriptions
detailed in Alternative 2A in Section 8.2.2. In addition to extraction and treatment, MNA would be relied
on to decrease residual PCE concentrations below the remediation standard. For cost estimating
purposes it was assumed that groundwater monitoring would be necessary for 20 years. Indoor air
sampling would be maintained until groundwater concentrations decrease to levels protective of indoor air
(assumed at 10 years).

More specific assumptions made for costing the alternatives are listed in Appendix C.

Overall Protection of Human Health

Alternative 5 protects human health and the environment because groundwater that poses an
unacceptable risk to human health would be extracted from the aquifer and treated. Extraction and
treatment and MNA would be expected to reduce concentrations of PCE in groundwater to below the
preliminary remediation standards. While the level of contaminants decrease in groundwater, residents
would be protected from the risk of PCE in indoor air by the previously installed SSD systems, which
would be operated until groundwater concentrations decrease to levels protective of indoor air.

Long-Term Effectiveness and Permanence

PCE would be removed with groundwater and treated. Groundwater monitoring would be conducted to
determine that the concentrations of VOCs are reduced to below the preliminary remediation standards
and would not pose a long-term risk to human health. Besides the implementation and monitoring, no
long-term activities would be required to maintain the effectiveness of this alternative.

Reduction in Toxicity, Mobility, and Volume through Treatment

This alternative includes removal of VOCs in groundwater and subsequent treatment. It would reduce the
toxicity, volume, and mobility of contamination.
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Short-Term Effectiveness

Four factors considered as part of the short-term effectiveness criteria are assessed below for
Alternative 5:

e Alternative 5 would present minimal risks to the community. Drilling and injection equipment
would be required to implement this alternative; however, risk to the community could be
minimized through exclusion zones and other typical safety measures. Groundwater would be
extracted from the subsurface and pumped through piping to a treatment area; appropriate
security, signs, and warnings could protect the community from accidental contact with the
contaminated water.

¢ On-site workers may be exposed to risks while installing the wells, operating the treatment plant,
or sampling contaminated groundwater; these risks would be minimized by safety procedures and
use of appropriate personal protective equipment. Remediation activities would be carried out
under a health and safety program designed to minimize worker exposure.

¢ Environmental impacts would be minimal.

e The corrective action is estimated to take 20 years. For cost estimating purposes it was assumed
that the SSD systems could be turned off after 15 years of operation. Site-specific testing and
groundwater modeling would refine these estimates of remediation time.

Implementability
Three factors considered as part of the implementability criteria are assessed below for Alternative 5:

e The alternative is considered technically feasible. Well installation, treatment of PCE-
contaminated water, and groundwater and indoor air monitoring are fairly routine activities. Pilot
and pump testing and subsequent groundwater modeling would be required to assess site-
specific conditions and determine spacing of the extraction wells. Hydrogeology between the
existing monitoring wells is not well defined, and potential impermeable lenses in the aquifer may
influence hydraulic capture. The high TDS may lead to precipitate formation and fouling of the
extraction and treatment equipment, which can be costly. It was assumed that TDS would not be
removed from the treated groundwater; if TDS removal is required, reverse osmosis (RO) is one
of the few treatments available. RO is expensive and would produce brine that would require
costly disposal. Problems with site access or drilling issues could impact the schedule.

e Materials required for implementation of the extraction and treatment system and for any
additional SSD system installation are readily available. Services for well installation and for
groundwater and indoor air monitoring are also readily available.

e The alternative is considered administratively feasible. A National Pollutant Discharge
Elimination System (NDPES) permit for the groundwater treatment system would be required.

Cost

The capital cost of Alternative 5 would be $2,120,000. The present value of O&M costs, including
groundwater and indoor air monitoring, would be $7,070,000. The total present value cost for Alternative
5 would be $9,190,000.

State Acceptance
This criterion will be evaluated after comments on this CAP have been received from NDEP.
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Community Acceplance

This criterion will be evaluated after comments on the proposed plan have been received from the
community. Community comments and concerns will be considered before final decisions are made on
the corrective actions.

8.2.7 Alternative 6: In Situ Enhanced Bioremediation, Institutional Controls, Subslab
Depressurization Systems, and MNA

Alternative 6 combines enhanced in situ bioremediation, ICs, the SSD systems, and MNA. Under this
alternative, enhanced bioremediation would be utilized in the plume hotspot and upgradient of the
residential area to treat groundwater as it flows into the residential area. ICs and SSDs would protect
residents from PCE in indoor air until groundwater is treated to protective levels. MNA would be relied on
to further decrease concentrations of remaining contamination found in groundwater.

Enhanced bioremediation would be applied through injection of substrates or microbes in the plume hot
spot where practicable, including at the Property and in streets, public right of ways, and parking lots in
the Boulevard Mall. For the purposes of this CAP, it is assumed that biostimulation would be adequate;
however, biostimulation in conjunction with bioaugmentation may be required given the lack of
degradation occurring in the aquifer (bench-scale testing would determine the level of enhancement
required). Biostimulation would also be conducted upgradient of the residences in the Boulevard Mall's
eastern parking lot. It was assumed that vegetable oil would be injected into the top 20 feet of aquifer at
the site. The assumptions made for the purposes of this CAP and costing are detailed in Appendix C.

Bench-scale testing would be required to determine the technology’s effectiveness, including substrate
requirements, need for bioaugmentation, dosing rates, and potential geochemical interference at the Site.
The high sulfate concentration found at the site would increase the amount of substrate required. If
bench-scale testing is successful, pilot studies would be conducted in the area before full-scale
implementation to establish the effective dosage rates, ROI, the optimal well spacing, breakdown
products, and potential for degradation to stall. These tests would also allow for refinement of costs. The
bench-scale and pilot studies would also evaluate any potential increase in TDS or loss of permeability in
the subsurface. It should be noted that hydrogen release compound (HRC) (lactic acid), a form of
biostimulant utilized for anaerobic degradation, has been ineffective in the Las Vegas area due to high
sulfate concentrations (NDEP 2009).

SSD systems, ICs, groundwater and indoor air monitoring, and MNA are similar to the descriptions
detailed in Alternative 2A in Section 8.2.2. In conjunction with bioremediation, MNA would be relied on to
decrease residual PCE concentrations below the remediation standard. For cost estimating purposes it
was assumed that groundwater monitoring would be necessary for 10 years. Indoor air sampling would
be maintained until groundwater concentrations decrease to levels protective of indoor air (assumed at 3
years).

More specific assumptions made for costing the alternatives are listed in Appendix C.

Overall Protection of Human Health

Alternative 6 protects human health and the environment because groundwater that poses an
unacceptable risk to human health would be treated through enhanced bioremediation. Biodegradation
would reduce concentrations of PCE in groundwater to below the preliminary remediation standards.
While the level of contaminants decrease in groundwater, residents would be protected from the risk of
PCE in indoor air by the previously installed SSD systems, which would be operated until groundwater
concentrations decrease to levels protective of indoor air.
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Long-Term Effectiveness and Permanence

PCE in groundwater would be permanently treated in situ. Groundwater monitoring would be conducted
to determine that the concentrations of VOCs are reduced to below the preliminary remediation standards
and would not pose a long-term risk to human health. No long-term activities would be required to
maintain the effectiveness of this alternative.

Reduction in Toxicity, Mobility, and Volume through Treatment

This alternative includes treatment of the VOCs in groundwater. Enhanced bioremediation would reduce
the toxicity and volume of contamination in the groundwater.

Short-Term Effectiveness
Four factors considered as part of the short-term effectiveness criteria are assessed below for
Alternative 6:

e Alternative 6 would present minimal risks to the community because the corrective action would
be applied in situ. Drilling and injection equipment would be required to implement this
alternative; however, risk to the community could be minimized through exclusion zones and
other typical safety measures. Initially, concentrations of PCE breakdown products would
increase as microbial degradation occurs. Proper design would minimize the likelihood of the
degradation stalling before complete breakdown of the compounds.

e On-site workers may be exposed to risks while installing injection or monitoring wells, handling
the substrate for injection, or sampling contaminated groundwater; these risks would be
minimized by proper handling and housekeeping and use of appropriate personal protective
equipment. Remediation activities would be carried out under a health and safety program
designed to minimize worker exposure.

¢ Environmental impacts in the injection areas would be minimal because the remediation is in situ.
However, the biostimulation may increase TDS in the aquifer. Site-specific testing and
groundwater modeling would refine these estimates of remediation time.

e The corrective action is estimated to take 10 years with two injections in the plume hotspot and
three injection rounds upgradient of the residences. For cost estimating purposes it was assumed
that the SSD systems could be turned off after 3 years.

Implementability
Three factors considered as part of the implementability criteria are assessed below for Alternative 6:

e The alternative is considered technically feasible; however there are several considerations. Well
installation, injection, groundwater and indoor air monitoring, and installation of SSD systems are
fairly routine activities. Bench-scale and pilot testing would be required to assess the
effectiveness of the treatment technologies, need for bioaugmentation, and impact of site-specific
conditions on the dosage, the ROI, and well spacing. Hydrogeology between the existing
monitoring wells is not well defined, and potential impermeable lenses in the aquifer may
influence the injection. High sulfates may be problematic and require additional substrate.
Potential transformation of chemicals and residual breakdown products would be monitored
during the pilot study and may affect implementability and effectiveness of the alterative.
Problems with site access or drilling issues could impact the schedule.

e Materials required for implementation of enhanced bioremediation and any additional SSD
system installation are readily available. Services for well installation, injection, groundwater and
indoor air monitoring, and SSD system installation are also readily available.
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e The alternative is considered administratively feasible. A permit for injection of the substrates or
microbes would be required.

Cost

The capital cost of Alternative 6 would be $1,190,000. The present value of O&M costs, including
groundwater and indoor air monitoring, would be $5,850,000. The total present value cost for Alternative
6 would be $7,040,000.

State Acceptance
This criterion will be evaluated after comments on this CAP have been received from NDEP.

Community Acceptance

This criterion will be evaluated after comments on the proposed plan have been received from the
community. Community comments and concerns will be considered before final decisions are made on
the corrective actions.

8.3 Comparison of Corrective Action Alternatives

This section compares the groundwater corrective action alternatives using the seven criteria to assess
relative performances of the alternatives. State and community acceptance will be evaluated after
comments on this CAP have been received from NDEP and comments on the proposed plan have been
received from the community. The preferred alternative for soil and groundwater will be selected in the
proposed plan after:

Data gaps are filled.

The risk assessment is complete.

The CAP is finalized.

Bench- and pilot-scale testing have been completed.

A corrective action alternative is recommended in the Corrective Action Report.

Table 8-1 presents a comparative summary of the alternatives and evaluation criteria.
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TABLE 8-1

COMPARISON OF ALTERNATIVES SUMMARY

Alternative Description Overall Protection of Human Long-Term Effectiveness and Reduction in Toxicity, Mobility, Short-Term Effectiveness Implementability Cost State Acceptance Community Acceptance
Health Permanence and Volume through Treatment
1 No Action Low - The no action alternative Low - The no action alternative Low — The no action alternative Low - Minimal risk to the Easy — This alternative is Capital Costs: Low — The no action alternative Low - The no action alternative
is not protective of human health. | is not effective in preventing does not reduce the toxicity, residents as there is no technically implementable, None would likely be unacceptable to would likely be unacceptable to
exposure to soil above the mobility, or volume of implementation. Itis assumed O&M Costs: NDEP and the community. the community.
PCAG. contaminants. monitoring would be required for BXXX, XXX
30 years.
2A In Situ Chemical High - Residents are protected High — PCE will be destroyed High - The toxicity and volume of | High — Minimal risk as the Moderately Difficult — This Capital Costs: This criterion would be evaluated | This criterion would be
Treatment of from PCE in indoor air until through in situ chemical contaminants would be reduced corrective action is applied in alternative is considered BXXX, XXX after comments on this CAP evaluated after comments on
Hotspots and groundwater concentrations are treatment. Several injections of through chemical treatment. situ. Precautions can be taken to | technically feasible, and O&M Costs: have been received from NDEP. | the proposed plan have been
Residential Area, | decreased by in situ chemical chemical are likely. prevent exposure of workers and | materials required are readily XXX, XXX received from the community.
Institutional treatment. Treatment would the community during available. A bench-scale and Total:
Controls, SSD rapidly decrease concentrations implementation. Environmental pilot test should be conducted to $XXX, XXX
Systems, and in the plume hotspot and in the impacts are expected to be low; better determine efficacy,
MNA residential area. however, this alternative may geochemical interferences, and
increase TDS in the aquifer. Itis | design parameters. The higher
assumed the remediation goal flow rate in sand and gravel
would be reached in channels may cause problems.
approximately 10 years. This alternative is
administratively feasible. An
underground injection permit
would be required for chemical
application.
2B In Situ Chemical | High - Residents are protected High — PCE will be destroyed High - The toxicity and volume of | High — Minimal risk as the Moderately Difficult — This Capital Costs: This criterion would be evaluated | This criterion would be
Treatment, from PCE in indoor air until through in situ chemical contaminants would be reduced corrective action is applied in alternative is considered XXX, XXX after comments on this CAP evaluated after comments on
Institutional groundwater concentrations are treatment. Several injections of through chemical treatment. situ. Precautions can be taken to | technically feasible, and O&M Costs: have been received from NDEP. the proposed plan have been
Controls, SSD decreased by in situ chemical chemical are likely. prevent exposure of workers and | materials required are readily BXXX, XXX received from the community.
Systems, and treatment. Treatment would the community during available. A bench-scale and Total:
MNA rapidly decrease concentrations implementation. Environmental pilot test should be conducted to XXX, XXX
in the plume. impacts are expected to be low; better determine efficacy,
however this alternative may geochemical interferences, and
increase TDS in the aquifer. Itis | design parameters. The higher
assumed the remediation goal flow rate in sand and gravel
would be reached in channels may cause problems.
approximately 2 years. This alternative is
administratively feasible. An
underground injection permit
would be required for chemical
application.
3 Permeable High — Residents are protected High — PCE will be destroyed High — The toxicity and volume of | High — Minimal risk as the Moderately Difficult to Difficult — Capital Costs: This criterion would be evaluated | This criterion would be
Reactive Barrier, | from PCE in indoor air until through reductive dechlorination. | contaminants would be reduced corrective action is applied in This alternative is considered XXX, XXX after comments on this CAP evaluated after comments on
ICs, SSD, groundwater concentrations are Once installed, the PRB should through reductive dechlorination. situ. Precautions can be taken to | technically feasible, and O&M Costs: have been received from NDEP. the proposed plan have been
Systems, and decreased by reductive last for the lifetime of the project. prevent exposure of workers and | materials required are readily BXXX, XXX received from the community.
MNA dechlorination. Treatment would the community during available. The depth to Total:
rapidly decrease concentrations implementation. Environmental groundwater makes conventional BXXX, XXX

in the residential area.

impacts are expected to be low;
however this alternative may
increase TDS in the aquifer. Itis
assumed the remediation goal
would be reached in
approximately 20 years.

trenching more challenging. A
bench-scale and pilot test should
be conducted to better determine
efficacy, geochemical
interferences, precipitate
formation, and design
parameters. The high TDS may
lead to precipitate formation.
This alternative is
administratively feasible. A
permit may be required if the
PRB is injected.
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TABLE 8-1

COMPARISON OF ALTERNATIVES SUMMARY (CONTINUED)

Long-Term Effectiveness and
Permanence

Reduction in Toxicity, Mobility,
and Volume through Treatment

Short-Term Effectiveness

Implementability

Cost

State Acceptance

Community Acceptance

Moderate to High - PCE will be
removed through AS/SVE.
AS/SVE systems tend to be O&M
intensive. Air from the SVE will
require treatment to remove
PCE.

High - The toxicity, volume, and
possibly mobility of contaminants
would be reduced through
removal and treatment .

Moderate to High - Air
contaminated with PCE would be
brought above ground; however,
precautions can be taken to
prevent exposure of workers and
the community during
implementation. Design would
need to ensure PCE vapors are
captured and do not enter the
residential area. Environmental
impacts are expected to be low.
It is assumed the remediation
goal would be reached in
approximately 20 years.

Moderately Difficult — This
alternative is considered
technically feasible, and
materials required are readily
available. A pilot test should be
conducted to better determine
design parameters and ensure
PCE vapor capture by the SVE
system. This alternative is
administratively feasible. An air
quality permit would be required.

Capital Costs:

$XXX, XXX
O&M Costs:
$XXX, XXX
Total:
$XXX, XXX

This criterion would be evaluated
after comments on this CAP
have been received from NDEP.

This criterion would be
evaluated after comments on
the proposed plan have been
received from the community.
(It should be noted that AS/SVE
systems tend to create noise,
which may be objectionable to
some residents.)

Moderate to High - PCE will be
removed from the aquifer.
Extraction and treatment tends to
require an extended timeframe to
remove contaminants.

High - The toxicity, volume, and
mobility of contaminants would
be reduced through removal and
treatment.

High - Groundwater
contaminated with PCE would be
brought above ground; however,
precautions can be taken to
prevent exposure of workers and
the community during
implementation. Environmental
impacts are expected to be low.
It is assumed the remediation
goal would be reached in
approximately 20 years.

Moderately Difficult to Difficult -
This alternative is considered
technically feasible, and
materials required are readily
available. Groundwater capture
can be challenging and the
aquifer may dewater in areas
with a tight formation;
groundwater modeling would be
required. The high TDS may
lead to fouling of the extraction
and treatment equipment. Pump
and soil tests should be
conducted to better determine
effectiveness, well placement,
and design parameters.
Discharge of water with TDS may
also be an issue. This alternative
is administratively feasible. A
NPDES permit would be
required.

Capital Costs:

$XXX, XXX
O&M Costs:
$XXX, XXX
Total:
$XXX, XXX

This criterion would be evaluated
after comments on this CAP
have been received from NDEP.

This criterion would be

evaluated after comments on
the proposed plan have been
received from the community.

High — PCE will be destroyed
through microbial degradation.
Multiple injections of
microorganisms
(bioaugmentation) or substrates
(biostimulation) may be required.

The toxicity and volume of
contaminants would be reduced
through microbial degradation.

High - Precautions can be taken
to prevent exposure of workers
and the community during
implementation. Concentrations
of PCE breakdown products
would initially increase.
Environmental impacts are
expected to be low; however this
alternative may increase TDS in
the aquifer. It is assumed the
remediation goal would be
reached in approximately 10
years.

Moderately Difficult to Difficult -
This alternative is considered
technically feasible.
Bioremediation can be more
sensitive to environmental
conditions than other
technologies. Materials required
are readily available. A bench-
scale and pilot test should be
conducted to determine the
effectiveness of the microbial
degradation process,
geochemical interferences, and
design parameters. The high
sulfate conditions at the site may
be an issue. This alternative is
administratively feasible. An
underground injection permit
would be required for substrate
and/or microbe application.

Capital Costs:

$XXX, XXX
O&M Costs:
$XXX, XXX
Total:
$XXX, XXX

This criterion would be evaluated
after comments on this CAP
have been received from NDEP.

This criterion would be

evaluated after comments on
the proposed plan have been
received from the community.

Alternative Description Overall Protection of Human
Health
4 AS/SVE ICs, High - Residents are protected
SSD Systems, from PCE in indoor air until
and MNA groundwater concentrations are
decreased by chemical
treatment. Treatment would
rapidly decrease concentrations
in the residential area.
5 Extraction and High — Residents are protected
Treatment, ICs, from PCE in indoor air until
SSD Systems, groundwater concentrations are
and MNA decreased by extraction and
treatment. Treatment would
decrease concentrations in the
plume over time.
6 In Situ Enhanced | High - Residents are protected
Bioremediation, from PCE in indoor air until
ICs, SSD groundwater concentrations are
Systems, and decreased by bioremediation.
MNA Treatment would decrease
concentrations in the plume
hotspot and in the residential
area.
Notes:
AS Air sparge
GAC Granular activated carbon
NDEP  Nevada Department of Environmental Protection
o&M Operation and maintenance
PRB Permeable reactive barrier
SVE Soil vapor extraction
TDS Total dissolved solids

National Pollutant Discharge Elimination System

CAP Corrective action plan

MNA Monitored natural attenuation
NPDES

PCE Tetrachloroethene

SSD

Subslab Depressurization
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9.0 RECOMMENDATIONS

The comparison of Corrective Action Alternatives suggests that Alternatives 2A, 3, 4, and 6 have the
greatest potential to satisfy CAOs and abate PCE concentrations in groundwater, soil vapor, and indoor
air. However, it is clear that Site conditions and environmental characteristics are not well adequately
understood, given the current data population, to reliably or confidently perform a baseline risk
assessment, groundwater modeling, and select a final Corrective Action Alternative. An effort to
comprehensively fill data gaps and simultaneously obtain an inventory of representative environmental
samples for subsequent or coincident bench-scale testing must be executed as a priority in advance of
scaled pilot testing and final remedy selection.

9.1 Additional Data Needs

This section identifies additional data needs and studies required to quantify risks associated with PCE
contamination present in shallow groundwater at the Site to support preparation of the Baseline Risk
Assessment. Filling these data needs is also essential to refining an approach for cleanup and to support
development of the remedial design.

The nature and extent of soil and groundwater contamination that could directly impact residences and
other receptors are not clearly defined particularly on the Boulevard Mall, the Golf Course, and in down
gradient areas. At present the primary pathways of potential concern relate to the volatilization of PCE in
groundwater to soil and ultimately to indoor air in homes and businesses present at the Site. With
approval by NDEP, work plans will be developed to conduct the data gap investigations needed to allow
the subsequent risk assessment and remedial design.

Based on a review of the historical documents, identified data gaps and additional data collection
activities are identified as follows:

¢ Groundwater production tests have not been performed in the shallow aquifer beneath the Site.

o0 Provide the hydraulic data needed to perform predictive modeling to better assess
shallow aquifer conditions and assist in the evaluation and design of remedial
alternatives.

¢ Insufficient geologic information is available for much of the Site; the current understanding
indicates geology is heterogeneous and consists of a mixture of silt and clay intervals, and poorly
sorted sands and gravels. Previous investigations have focused primarily on delineating the
nature and extent of contamination in soil and shallow groundwater related to releases from the
site. Results from these investigations suggest that geologic conditions are highly variable and
may control the nature of exposure pathways and subsequently dictate the design of potential
remedies.

0 Soil physical testing needs to be performed to better understand subsurface conditions
that control heterogenieties affecting flow dynamics, contaminant transport and vapor
migration.

¢ Insufficient soil gas data are available across the site from above the shallow aquifer. At present
only limited soil gas data has been collected using active soil gas sampling methods and
temporary probes. The available data are restricted to areas west and east of the majority of
residential properties impacted by the shallow PCE plume. Soil gas data are not available from
beneath the former APTC facility, the Boulevard Mall, or the Golf Course.
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o Collect additional soil gas data that is needed to provide a better understanding and allow
predictive determinations of potential risk created by soil gas. This will include corollary
ground water samples.

0 Small gauge nested vapor probes and geologic core samples for physical property testing
and air and water permeability testing are needed across the site to further narrow the
areas where vapor intrusion is an issue. The factors that control the potential for vapor
intrusion to be an issue at the Site will need to be further evaluated so this information
can be used to predict when and where application of remedial strategies will be the most
effective and where remediation is not necessary.

o To better predict the potential for vapor intrusion, the distribution of contamination near
the interface between the saturated and unsaturated zone will need to be better defined
using nested wells. Preliminary results indicate that distributions of PCE contamination
may be similar in the top 20 feet of water present in the shallow water zone.

o Soil properties have not been well characterized. Insufficient physical property, flow, and
contaminant distribution data have been collected in the unsaturated and saturated zones
beneath the Site.

0 An evaluation of the physical properties controlling contaminant flow is needed to
estimate the rates of PCE migration through shallow groundwater and the attenuation of
vapors caused by geologic formations. A greater understanding of the physical
properties of the subsurface is also needed to support the design of proposed remedial
systems.

o0 In addition to standard measurements of porosity, grain size distribution, sorting, organic
carbon, and bacterial analyses, various types of flow tests are needed for the evaluation
and remedial design processes. These tests would include air permeability and radius of
influence tests, as well as water flow and production rate evaluations. Shallow
groundwater draw down tests are also needed to evaluate the affects on the PCE plume
caused by pumping at the Golf Course.

e The distribution of PCE and associated degradation products in the shallow groundwater have not
been well defined in the downgradient area of the golf course.

0 Collect data from the golf course irrigation well, including pump testing, as required to
determine hydraulic conductivity.

o Conduct groundwater modeling to understand capture zone and influences of golf course
pumping on aquifer conditions.

o Groundwater modeling results and related predictive tools are needed to optimize well
locations for well installations and flow testing.

0 Spatial information on the distribution of the plume, particularly in the distal end of the
plume will need to be collected.

e Indoor air data is necessary to evaluate current residential conditions and evaluate efficacy of
mitigation systems previously installed by NDEP

0 Indoor air sampling and subslab sampling are needed to verify results from previous
investigations and how representative they are of current conditions at the Site and to
establish a baseline for monitoring remedial progress.
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0 Background sampling of indoor and outdoor air is needed to confirm the reliability of
previous results and the representativeness of data to be collected at the Site.

Additional information is also required for the baseline risk assessment in four risk areas denoted for the
site including: source (APTC), Boulevard Mall, residential, and golf course. Additional activities per area
would include:

o General overall data needs: site-specific soil physical characteristic data (soil fraction organic
carbon, etc.), geologic data, background chemical concentration data, and data validation

e Source area: soil gas data, and groundwater data
e Boulevard Mall: soil gas data, indoor air data, and groundwater data

¢ Residential Area: soil gas data, subslab data, indoor air (homes and schools) data, and
groundwater data

e Golf Course: soil gas data, indoor air data (club house and maintenance building), and
groundwater data (shallow and irrigation well).

o Data quality needs to be verified for existing data and data critical to the project
validated on an as needed basis.

9.2 Bench-Scale and Pilot Testing

Section 8, alternatives were assessed for their overall protection of human health; long-term and short-
term effectiveness; reduction in toxicity, mobility, and volume through treatment; implementability; and
cost. Based on preliminary evaluations of alternatives for the Site, bench-scale or pilot tests should be
conducted to evaluate the potential of a corrective action to meet project needs. Currently, the most
promising technologies evaluated include chemical treatment, a ZVlI PRB, AS/SVE, and enhanced
bioremediation. Bench tests for chemical treatment and enhanced bioremediation should be conducted to
determine effectiveness and feasibility. A column test simulating treatment by a ZVI PRB should also be
conducted. If bench-scale tests are successful, the results should be used to aid in design of pilot studies
as needed. A Pilot Study Work Plan will be developed detailing the requirements, objectives, layout, and
schedules for the progression of tests to be used for further refining the selected alternative(s) for the Site.
The following provides details on bench scale testing and a speculative outline of what some of these pilot
tests might include.

In-Situ Chemical Treatment

In situ chemical treatment via oxidation or reduction requires bench-scale testing. In situ chemical
oxidation or reduction requires bench-scale testing to determine the stochiometry for the chemical
demand for the Site soil and groundwater, and the type of chemical and other additives that are suitable.
If bench-scale testing is successful, pilot testing is needed to evaluate the effectiveness of the chemical
for remediating the contaminant to acceptable levels, and to obtain data for full-scale implementation
evaluation including ROI, degradation byproducts, and persistence in the aquifer. Data from post-pilot
test monitoring will assist in determining whether periodic injections would be necessary following
rebound.

Chemical Treatment - Zero-Valent lron

Column bench-scale testing may be performed to evaluate the appropriateness of utilizing ZVI and dosing
requirements. Site groundwater would be pumped through a column of ZVI (combined with sand or
gravel similar to how it will be applied in the PRB). Samples of influent and effluent water would be
collected to evaluate ZVI performance, and flow rates and TDS would be measured to determine if
precipitation is occurring. If the bench test shows a reduction of contaminant mass without significant
clogging of the ZVI, a pilot test may be considered to evaluate emplacement methods.
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Air Sparging and Soil Vapor Extraction

A pilot test would determine the effectiveness of AS and the ability of an SVE system to control the
induced vapor plume. The ROls of the AS and SVE wells would be determined for full-scale implantation.
In addition, the test would help predict influent PVE concentrations in order to develop appropriate air
treatment strategies.

Enhanced Bioremediation

Two biotreatment approaches will be considered - these include bio-stimulation (the addition of carbon
substrates) and bioaugmentation (the addition of specialized microorganisms). Various carbon substrates
are available that can be injected into the aquifer including emulsified vegetable oil, CAP-18, or other
patentable products. Bench-scale tests would be conducted to determine if biostimulation is feasible at
the Site. Specialized microorganism products are also available that may be needed to ensure that
degradation occurs or degradation does not stall at ¢is-1,2-DCE stall. Bench testing would determine if
the concentrations of Site contaminants, high metals concentrations, or other site conditions (such as low
pH or high sulfate) interfere with microbial dechlorination. These tests also would determine if bio-
augmentation reduces the time for total destruction of the parent compound (PCE), would determine the
kinetics of degradation, and would help estimate dosages and quantities required for a pilot test. If bench-
scale testing is successful, pilot testing would be conducted to determine ROl and required injection
frequency.

9.3 Path Forward

It is currently unclear how or whether prior schedule or scoping documents developed in collaboration
with the NDEP will be relevant to the conceptual path forward anticipated in this document. However, in
recognition of an outlined Scope of Work originally dated July 26, 2010, but refined and redistributed by
NDEP on October 5, 2010, the perceived process to effectively and efficiently advance corrective action
evaluation and implementation is:

Task Schedule

1. Propose a plan to fill data gaps and conduct bench-scale tests. December 15, 2010.

2.  Fill data gaps, complete bench-scale testing, and conduct the
baseline risk assessment. February 28, 2011.

3. Report results of field sampling, bench-scale tests, and baseline

risk assessment. April 15, 2011.
4. Finalize the CAP for Groundwater. May 15, 2011.
5. Propose a Draft Groundwater Pilot Study Work Plan. May 15, 2011.

Within 30 days of resolving
6. Finalize the Groundwater Pilot Study Work Plan. comments with the NDEP.

Within 120 days of approved
7. Complete pilot testing; maintain operation, as applicable. Pilot Study Work Plan.

8. Evaluate corrective actions and propose a remedy in a Corrective
Action Report based on the results of both bench-scale and pilot Within 75 days of completing
testing. pilot test(s).
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9. Summarize the evaluation process and selected corrective action
in the Proposed Plan, and solicit public comment. To be determined.

10. Prepare and submit a remedial design/remedial action (RD/RA)
plan. To be determined.

11. Upon approval of the RD/RA, implement the corrective action. To be determined.

Schedule dates are subject to change based on NDEP concurrence and subsequent project
developments.
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Source: http://www.lasvegasgmp.com/html/pubs_tech_papers.html
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Figure 6
Generalized Geologic Cross Section of

the Las Vegas Valley
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Figure 7
Schematic of Aquifer Systems in the

Las Vegas Valley
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TDS Total Dissolved Solids

APTC
Site

TDS In Shallow Groundwater (After Zikmund,1996)

MARYLAND SQUARE SHOPPING CENTER
3661 South Maryland Parkway
Las Vegas, NV

Figure 8
Total Dissolved Solids in the Shallow

Groundwater Aquifer of Las Vegas Valley
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Figure 13
Geologic Cross Section B-B' & C-C'
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Figure 16
Groundwater Elevation Over Time
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Groundwater PCE Contaminations Over Time
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Groundwater PCE Contaminations Over Time
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Summary of PCE Soil  Vap or Concentrations

Sample Sample  Soil Soil V apor Con centrations
Number Depth " Type ug/L ug/m? ppbv
SVB-07-05 5 Silty Sand (Af) 11 11,000 1,623
SVB-08-05 5 Silty Sand (Af) 2.7 2,700 398
SVB-08-10 10 Silty Sand 7.1 7,100 1,047
SVB-08-910? 10 Silty Sand 15 15,000 2,213
SVB-09-05 5 Silty Sand (Af) 9.0 9,000 1,328
SVB-09-10 10 Gravelly Sand 23 23,000 3,393
SVB-10-05 5 Sand 42 42,000 6,196
SVB-10-10 10 Sand 27 27,000 3,983
SVB-11-10 10 Sandy Silt 0.5 500 74
SVB-11-910@ 10 Sandy Silt 0.4 400 59
SVB-11-15 15 Sandy Silt ND ND ND
SVB-12-05 5 Gravelly Sand (Af) ND ND ND
SVB-12-10 10 Gravelly Sand 3.0 3,000 433
SVB-13-05 5 Gravelly Sand (Af) 24 24,000 3,541
SVB-13-10.5 10.5 Gravelly Sand (Af) 37 37,000 5,458
SVB-13-910.5@  10.5 Gravelly Sand (Af) 45 45,000 6,639
SVB-13-20 20 Sandy Silt 35 35,000 5,163
SVB-14-10 10 Silt 87 87,000 12,835
SVB-14-20 20 Silty Sand 170 170,000 25,079
SVB-15-15 15 Silt ND ND ND
SVB-15-20 20 Silt 0.2 200 30
SVB-16-5 5 Gravelly Sand (Af) ND ND ND
SVB-16-10 10 Gravelly Sand ND ND ND
SVB-16-20.5 20.5 Silt 0.6 600 89
Notes: PCE = tetrachloroethene, ND = Analyte not detected at or above the reporting limit, ug/L =

Micrograms per liter, ug/m3 = Micrograms per cubic meter, ppbv = Parts per billion by volume,

@ Depth in feet (ft.) below ground surface, @ Soil samples SVB-08-910, SVB-11-910, and SVB-

13-910.5 are duplicates for samples SVB-08-10, SVB-11-10, and SVB-13-10.5 respectively.
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MARYLAND SQUARE SHOPPING CENTER

3661 South Maryland Parkway
Las Vegas, NV

Soil Vapor and Groundwater PCE Results

Figure 18

(Western Residential Area)
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Soil Vapor and Groundwater PCE Results
          (Western Residential Area)


Summary of PCE Soil Vap or Concentrations

Notes:

PCE = tetrachloroethene

ND = Analyte not detected at or above the reporting limit

ug/L = Micrograms per liter

ug/m3 = Micrograms per cubic meter

ppbv = Parts per billion by volume

@) Depth in feet (ft.) below ground surface

@ Soil sample SVB-05-98 is a duplicate for samples SVB-05-08.

Sample Sample  Soil Soil V apor Con centrations
Number Depth ™ Type ug/L ug/m® ppbv
SVB-01-05 5 Silty Sand (Af) 25 2,500 369
SVB-02-04 4 Silty Sand (Af) 3.0 3,000 443
SVB-02-10 10 Silty Sand ND ND ND
SVB-03-05 5 Silty Sand (Af) 46 46,000 6,786
SVB-03-12 12 Silty Sand 0.8 800 118
SVB-04-05 5 Sand (Af) 04 400 59
SVB-04-12 12 Silty Sand 1.0 1,000 148
SVB-05-08 8 Silty Sand 25 25,000 3,688
SVB-05-98@ 8 Silty Sand 17 17,000 2,508
SVB-05-13 13 Silty Sand 11 1,100 162
SVB-06-08 8 Silty Sand ND ND ND
SVB-06-12 12 Silty Sand 12 12,000 1,770
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MARYLAND SQUARE SHOPPING CENTER
3661 South Maryland Parkway
Las Vegas, NV

Figure 19
Soil Vapor and Groundwater PCE Results
(Eastern Residential Area)
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Soil Vapor and Groundwater PCE Results
          (Eastern Residential Area)


DRAFT CORRECTIVE ACTION PLAN FOR GROUNDWATER
MARYLAND SQUARE SHOPPING CENTER

TABLES



Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (ug/l)| TCE (ug/l)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (ng/l)

MW-1 Aug 00 2,300 ND ND ND
Oct 00 NS NS NS NS
Sept 02 2,000 ND ND ND
May 03 870 ND ND ND
Sept 03 2,300 ND ND ND
Jan 04 1,700 ND ND ND
May 05 3,500 ND ND ND
Sept 05 1,700 ND ND ND
Dec 05 820 ND ND ND
Mar 06 420 ND ND ND
June 06 NS NS NS NS
Oct 06 1,100 ND ND ND
Dec 06 1,300 ND ND ND
June 07 450 ND ND ND
Dec 07 710 ND ND ND
Mar 08 NS NS NS NS
June 08 260 ND ND ND
Oct 08 460 ND ND ND
Feb 09 NS NS NS NS
June 09 590 ND ND ND
Sept 09 NS NS NS NS
Nov 09 390 ND ND ND
Feb 10 NS NS NS NS
June 10 400 ND ND ND

MW-2 Oct 00 3,000 18 18 ND
Sept 02 3,000 13 13 ND
May 03 1,400 ND ND ND
Sept 03 1,700 ND ND ND
Jan 04 1,700 ND ND ND
May 05 2,050 17 9.7 ND
Dec 05 2,900 ND ND ND
Mar 06 NS NS NS NS
June 06 1,600 ND ND ND
Oct 06 1,900 ND ND ND
Dec 06 1,300 ND ND ND
June 07 1,400 ND ND ND
Dec 07 1,000 ND ND ND
Mar 08 NS NS NS NS
June 08 900 ND ND ND
Oct 08 960 3.4 1.2 ND
Feb 09 NS NS NS NS
June 09 880 3.2 1.1 ND
Sept 09 NS NS NS NS
Nov 09 530 2.4 ND ND
Feb 10 NS NS NS NS
June 10 570 2.1 0.77 ND
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)

MW-3 Oct 00 98 ND ND ND
Sept 02 ND ND ND ND
May 03 6.9 ND ND ND
Sept 03 12 ND ND ND
Jan 04 6.7 ND ND ND
May 05 ND ND ND ND
Dec 05 ND ND ND ND
Mar 06 NS NS NS NS
June 06 ND ND ND ND
Oct 06 ND ND ND ND
Dec 06 1.2 ND ND ND
June 07 ND ND ND ND
Dec 07 1.4 ND ND ND
Mar 08 NS NS NS NS
June 08 NS NS NS NS
Oct 08 6.5 ND ND ND
Feb 09 NS NS NS NS
June 09 NS NS NS NS
Sept 09 NS NS NS NS
Nov 09 5.1 ND ND ND
Feb 10 NS NS NS NS
June 10 NS NS NS NS

MW-4 Oct 00 14 ND ND ND
Sept 02 25 ND ND ND
May 03 24 ND ND ND
Sept 03 100 ND ND ND
Jan 04 220 ND ND ND
May 05 25 ND ND ND
Dec 05 15 ND ND ND
Mar 06 NS NS NS NS
June 06 27 ND ND ND
Oct 06 NS NS NS NS
Dec 06 NS NS NS NS
June 07 NS NS NS NS
Dec 07 NS NS NS NS
Mar 08 NS NS NS NS
June 08 NS NS NS NS
Oct 08 NS NS NS NS
Feb 09 NS NS NS NS
June 09 NS NS NS NS
Sept 09 NS NS NS NS
Nov 09 NS NS NS NS
Feb 10 NS NS NS NS
June 10 NS NS NS NS
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)

MW-5 Oct 00 100 ND ND ND
Sept 02 110 ND ND ND
May 03 240 ND ND ND
Sept 03 220 ND ND ND
Jan 04 370 ND ND ND
May 05 146 ND ND ND
Dec 05 93 ND ND ND
Mar 06 NS NS NS NS
June 06 220 ND ND ND
Oct 06 67 ND ND ND
Dec 06 130 ND ND ND
June 07 550 ND ND ND
Dec 07 170 ND ND ND
Mar 08 NS NS NS NS
June 08 400 ND ND ND
Oct 08 340 2.7 1.2 ND
Feb 09 NS NS NS NS
June 09 700 4.6 1.3 ND
Sept 09 NS NS NS NS
Nov 09 520 3.9 1.4 ND
Feb 10 NS NS NS NS
June 10 550 2.9 1.3 ND

MW-6 Oct 00 2,200 13 8.1 ND
Sept 02 1,000 41 14 ND
May 03 710 22 ND ND
Sept 03 1,300 ND ND ND
Jan 04 2,400 ND ND ND
May 05 2,090 13 11 ND
Sept 05 890 13 23 ND
Dec 05 530 41 21 ND
Mar 06 NS NS NS NS
June 06 1,100 ND ND ND
Oct 06 1,300 ND ND ND
Dec 06 810 9.9 8.9 ND
June 07 1,300 ND ND ND
Dec 07 1,500 ND ND ND
Mar 08 NS NS NS NS
June 08 1,900 ND ND ND
Oct 08 2,000 13 3.9 ND
Feb 09 NS NS NS NS
June 09 2,800 14 4.1 ND
Sept 09 NS NS NS NS
Nov 09 2,100 14 6.4 ND
Feb 10 NS NS NS NS
June 10 2,500 13 6.2 NS
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)

MW-7 Sept 02 ND ND ND ND
May 03 1.7 ND ND ND
Sept 03 2.0 ND ND ND
Jan 04 11 ND ND ND
May 05 ND ND ND ND
Sept 05 33 ND ND ND
Dec 05 1.2 ND ND ND
Mar 06 1.5 ND ND ND
June 06 2.2 ND ND ND
Oct 06 2.9 ND ND ND
Dec 06 2.1 ND ND ND
June 07 1.1 ND ND ND
Dec 07 1.3 ND ND ND
Mar 08 NS NS NS NS
June 08 NS NS NS NS
Oct 08 2.5 ND ND ND
Feb 09 NS NS NS NS
June 09 NS NS NS NS
Sept 09 NS NS NS NS
Nov 09 7.9 ND ND ND
Feb 10 NS NS NS NS
June 10 NS NS NS NS

MW-8 Sept 02 5.4 ND ND ND
May 03 3.2 ND ND ND
Sept 03 3.7 ND ND ND
Jan 04 4.7 ND ND ND
May 05 5.6 5.6 ND ND
Dec 05 3.6 ND ND ND
Mar 06 NS NS NS NS
June 06 2.6 ND ND ND
Oct 06 3.4 ND ND ND
Dec 06 4.3 ND ND ND
June 07 2.8 ND ND ND
Dec 07 2.8 ND ND ND
Mar 08 NS NS NS NS
June 08 NS NS NS NS
Oct 08 3.7 ND ND ND
Feb 09 NS NS NS NS
June 09 NS NS NS NS
Sept 09 NS NS NS NS
Nov 09 2.8 ND ND ND
Feb 10 NS NS NS NS
June 10 NS NS NS NS
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)

MW-9 Sept 02 670 ND ND ND
May 03 59 ND ND ND
Sept 03 9.2 ND ND ND
Jan 04 10 ND ND ND
May 05 353 ND ND ND
Sept 05 64 ND ND ND
Dec 05 190 ND ND ND
Mar 06 ND ND ND ND
June 06 NS NS NS NS
Oct 06 160 ND ND ND
Dec 06 45 ND ND ND
June 07 170 ND ND ND
Dec 07 110 ND ND ND
Mar 08 NS NS NS NS
June 08 NS NS NS NS
Oct 08 12 ND ND ND
Feb 09 NS NS NS NS
June 09 13 ND ND ND
Sept 09 NS NS NS NS
Nov 09 5.5 ND ND ND
Feb 10 NS NS NS NS
June 10 6.6 ND ND ND

MW-10 Sept 02 ND ND ND ND
May 03 ND ND ND ND
Sept 03 15 ND ND ND
Jan 04 ND ND ND ND
May 05 ND ND ND ND
Sept 05 ND ND ND ND
Dec 05 ND ND ND ND
Mar 06 ND ND ND ND
June 06 ND ND ND ND
Oct 06 ND ND ND ND
Dec 06 1.0 ND ND ND
June 07 ND ND ND ND
Dec 07 1.0 ND ND ND
Mar 08 NS NS NS NS
June 08 NS NS NS NS
Oct 08 ND ND ND ND
Feb 09 NS NS NS NS
June 09 NS NS NS NS
Sept 09 NS NS NS NS
Nov 09 ND ND ND ND
Feb 10 NS NS NS NS
June 10 NS NS NS NS
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)

MW-11 Sept 02 ND ND ND ND
May 03 ND ND ND ND
Sept 03 NS NS NS NS
Nov 03 NS NS NS NS
Jan 04 NS NS NS NS
May 05 NS NS NS NS
Dec 05 NS NS NS NS
Mar 06 NS NS NS NS
June 06 NS NS NS NS
Oct 06 NS NS NS NS
Dec 06 NS NS NS NS
June 07 NS NS NS NS
Dec 07 NS NS NS NS
Mar 08 NS NS NS NS
June 08 NS NS NS NS
Oct 08 NS NS NS NS
Feb 09 NS NS NS NS
June 09 NS NS NS NS
Sept 09 NS NS NS NS
Nov 09 NS NS NS NS
Feb 10 ND ND ND ND
June 10 NS NS NS NS

MW-12 Sept 02 ND ND ND ND
May 03 1.3 ND ND ND
Sept 03 14 ND ND ND
Jan 04 6.1 ND ND ND
May 05 ND ND ND ND
Sept 05 1.1 ND ND ND
Dec 05 1.2 ND ND ND
Mar 06 1.1 ND ND ND
June 06 NS NS NS NS
Oct 06 ND ND ND ND
Dec 06 1.4 ND ND ND
June 07 ND ND ND ND
Dec 07 ND ND ND ND
Mar 08 NS NS NS NS
June 08 NS NS NS NS
Oct 08 2.0 ND ND ND
Feb 09 NS NS NS NS
June 09 NS NS NS NS
Sept 09 NS NS NS NS
Nov 09 1.2 ND ND ND
Feb 10 NS NS NS NS
June 10 NS NS NS NS
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)

MW-13 May 03 2,100 ND ND ND
Sept 03 2,800 ND ND ND
Jan 04 2,700 ND ND ND
May 05 5,310 ND ND ND
Sept 05 2,600 ND ND ND
Dec 05 3,400 ND ND ND
Mar 06 3,700 ND ND ND
June 06 2,900 NS NS NS
Oct 06 2,800 ND ND ND
Dec 06 3,200 ND ND ND
Mar 07 2,500 ND ND ND
June 07 3,700 ND ND ND
Sept 07 2,000 ND ND ND
Dec 07 2,500 ND ND ND
Mar 08 NS NS NS NS
June 08 2,300 ND ND ND
Oct 08 2,600 5.3 ND ND
Feb 09 NS NS NS NS
June 09 2,200 2.9 ND ND
Sept 09 NS NS NS NS
Nov 09 1,700 3.7 ND ND
Feb 10 NS NS NS NS
June 10 1,600 3.2 ND ND

MW-14 Nov 03 1,900 ND ND ND
Jan 04 2,100 ND ND ND
May 05 2,920 5.5 ND ND
Dec 05 3,400 ND ND ND
Mar 06 2,500 ND ND ND
June 06 1,800 NS NS NS
Oct 06 1,900 ND ND ND
Dec 06 3,500 ND ND ND
Mar 07 1,900 ND ND ND
June 07 1,700 ND ND ND
Sept 07 650 ND ND ND
Dec 07 1,500 ND ND ND
Mar 08 NS NS NS NS
June 08 1,500 ND ND ND
Oct 08 1,500 2.9 ND ND
Feb 09 NS NS NS NS
June 09 1,900 4.4 ND ND
Sept 09 NS NS NS NS
Nov 09 1,200 2.1 ND ND
Feb 10 NS NS NS NS
June 10 1,500 2.4 ND ND
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)

MW-15 Nov 03 5.2 ND ND ND
Jan 04 2.7 ND ND ND
May 05 ND ND ND ND
Sept 05 3.6 ND ND ND
Dec 05 5.0 ND ND ND
Mar 06 45 ND ND ND
June 06 4.4 NS NS NS
Oct 06 3.3 ND ND ND
Dec 06 3.7 ND ND ND
June 07 3.0 ND ND ND
Dec 07 3.0 ND ND ND
Mar 08 NS NS NS NS
June 08 NS NS NS NS
Oct 08 7.8 ND ND ND
Feb 09 NS NS NS NS
June 09 NS NS NS NS
Sept 09 NS NS NS NS
Nov 09 3.0 ND ND ND
Feb 10 NS NS NS NS
June 10 NS NS NS NS

MW-16 Nov 03 ND ND ND ND
Jan 04 ND ND ND ND
May 05 ND ND ND ND
Sept 05 ND ND ND ND
Dec 05 ND ND ND ND
Mar 06 ND ND ND ND
June 06 ND ND ND ND
Oct 06 ND ND ND ND
Dec 06 ND ND ND ND
June 07 ND ND ND ND
Dec 07 ND ND ND ND
Mar 08 NS NS NS NS
June 08 NS NS NS NS
Oct 08 ND 2.8 ND ND
Feb 09 NS NS NS NS
June 09 NS NS NS NS
Sept 09 NS NS NS NS
Nov 09 1.9 ND ND ND
Feb 10 NS NS NS NS
June 10 NS NS NS NS
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)

MW-17 May 05 520 ND ND ND
Dec 05 470 ND ND ND
Mar 06 NS NS NS NS
June 06 NS NS NS NS
Oct 06 1,300 ND ND ND
Dec 06 710 ND ND ND
Mar 07 440 ND ND ND
June 07 300 ND ND ND
Sept 07 380 ND ND ND
Dec 07 480 ND ND ND
Mar 08 NS NS NS NS
June 08 360 ND ND ND
Oct 08 290 ND ND ND
Feb 09 NS NS NS NS
June 09 270 ND ND ND
Sept 09 NS NS NS NS
Nov 09 310 ND ND ND
Feb 10 NS NS NS NS
June 10 270 ND ND ND

MW-18 May 05 1,600 ND ND ND
Sept 05 1,700 ND ND ND
Dec 05 2,400 ND ND ND
Mar 06 1,700 NS NS NS
June 06 1,600 NS NS NS
Oct 06 2,100 ND ND ND
Dec 06 1,400 ND ND ND
Mar 07 1,400 ND ND ND
June 07 1,300 ND ND ND
Sept 07 930 ND ND ND
Dec 07 1,400 ND ND ND
Mar 08 1,800 ND ND ND
June 08 1,200 ND ND ND
Oct 08 950 3.7 ND ND
Feb 09 1,500 5.2 ND ND
June 09 3,500 5.1 ND ND
Sept 09 1,200 ND ND ND
Nov 09 1,400 4.1 ND ND
Feb 10 1,600 4.8 ND ND
June 10 1,100 3.5 ND ND
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)

MW-19 Nov 03 1,100 ND ND ND
Jan 04 1,200 ND ND ND
May 05 873 ND ND ND
Dec 05 1,300 ND ND ND
Mar 06 NS NS NS NS
June 06 910 ND ND ND
Oct 06 840 ND ND ND
Dec 06 1,200 ND ND ND
Mar 07 890 ND ND ND
June 07 870 ND ND ND
Sept 07 510 ND ND ND
Dec 07 990 ND ND ND
Mar 08 1,200 NS NS NS
June 08 930 ND ND ND
Oct 08 1,300 5.7 ND ND
Feb 09 NS NS NS NS
June 09 1,400 6.1 ND ND
Sept 09 880 ND ND ND
Nov 09 580 3.7 ND ND
Feb 10 990 5.5 ND ND
June 10 930 4.2 ND ND

MW-20 Nov 03 1,800 ND ND ND
Jan 04 290 2.8 ND ND
May 05 1,460 ND ND ND
Dec 05 1,800 ND ND ND
Mar 06 NS NS NS NS
June 06 2,100 ND ND ND
Oct 06 2,000 ND ND ND
Dec 06 2,500 ND ND ND
Mar 07 1,500 ND ND ND
June 07 1,300 ND ND ND
Sept 07 730 ND ND ND
Dec 07 1,400 ND ND ND
Mar 08 1,600 NS NS NS
June 08 1,200 ND ND ND
Oct 08 1,000 3.5 ND ND
Feb 09 830 ND ND ND
June 09 1,100 33 ND ND
Sept 09 940 ND ND ND
Nov 09 640 2.2 ND ND
Feb 10 990 3.3 ND ND
June 10 780 2.4 ND ND
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)
MW-21 Nov 03 51 ND ND ND
Jan 04 55 ND ND ND
May 05 30 ND ND ND
Sept 05 19 2.4 15 ND
Dec 05 16 1.8 13 ND
Mar 06 43 ND ND ND
June 06 32 ND ND ND
Oct 06 23 ND ND ND
Dec 06 39 ND ND ND
June 07 28 ND ND ND
Dec 07 83 ND ND ND
Mar 08 NS NS NS NS
June 08 NS NS NS NS
Oct 08 20 ND ND ND
Feb 09 NS NS NS NS
June 09 NS NS NS NS
Sept 09 NS NS NS NS
Nov 09 11 ND ND ND
Feb 10 NS NS NS NS
June 10 NS NS NS NS
MW-22 May 05 ND ND ND ND
Sept 05 ND ND ND ND
Dec 05 1.0 ND ND ND
Mar 06 ND ND ND ND
June 06 ND ND ND ND
Oct 06 ND ND ND ND
Dec 06 ND ND ND ND
June 07 ND ND ND ND
Dec 07 ND ND ND ND
Mar 08 NS NS NS NS
June 08 NS NS NS NS
Oct 08 NS NS NS NS
Feb 09 NS NS NS NS
June 09 NS NS NS NS
Sept 09 NS NS NS NS
Nov 09 1.4 ND ND ND
Feb 10 NS NS NS NS
June 10 NS NS NS NS
MW-23 May 05 1,430 ND ND ND
Dec 05 1,900 ND ND ND
Mar 06 NS NS NS NS
June 06 1,500 ND ND ND
Oct 06 2,000 ND ND ND
Dec 06 2,100 ND ND ND
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)
Mar 07 2.100 ND ND ND
June 07 1,300 ND ND ND
Sept 07 750 ND ND ND
Dec 07 1,200 ND ND ND
Mar 08 1,400 ND ND ND
June 08 1,100 ND ND ND
Oct 08 1,300 4.4 ND ND
Feb 09 1,100 ND ND ND
June 09 1,400 4.6 ND ND
Sept 09 1,200 ND ND ND
Nov 09 880 3.2 ND ND
Feb 10 1,000 3.8 ND ND
June 10 900 2.6 ND ND

MW-24 May 05 ND ND ND ND
Sept 05 4.3 ND ND ND
Dec 05 6.7 ND ND ND
Mar 06 6.5 ND ND ND
June 06 5.6 ND ND ND
Oct 06 2.6 ND ND ND
Dec 06 2.6 ND ND ND
June 07 1.0 ND ND ND
Dec 07 ND ND ND ND
Mar 08 NS NS NS NS
June 08 NS NS NS NS
Oct 08 6.1 ND ND ND
Feb 09 NS NS NS NS
June 09 NS NS NS NS
Sept 09 NS NS NS NS
Nov 09 29 ND ND ND
Feb 10 NS NS NS NS
June 10 NS NS NS NS

MW-25 May 05 993 ND ND ND
Sept 05 920 ND ND ND
Dec 05 1,000 ND ND ND
Mar 06 970 ND ND ND
June 06 960 ND ND ND
Oct 06 1,300 ND ND ND
Dec 06 1,200 ND ND ND
Mar 07 670 ND ND ND
June 07 960 ND ND ND
Sept 07 560 ND ND ND
Dec 07 780 ND ND ND
Mar 08 890 ND ND ND
June 08 630 ND ND ND
Oct 08 730 15 ND ND
Feb 09 770 ND ND ND
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)
June 09 880 2.0 ND ND
Sept 09 770 ND ND ND
Nov 09 570 13 ND ND
Feb 10 460 2.3 ND ND
June 10 550 0.93 ND ND

MW-26 Mar 06 730 ND ND ND
June 06 770 ND ND ND
Oct 06 1,100 ND ND ND
Dec 06 NS NS NS NS
Mar 07 790 ND ND ND
June 07 960 ND ND ND
Sept 07 620 ND ND ND
Dec 07 910 ND ND ND
Mar 08 1,100 ND ND ND
June 08 930 ND ND ND
Oct 08 900 1.4 ND ND
Feb 09 960 ND ND ND
June 09 970 1.5 ND ND
Sept 09 910 ND ND ND
Nov 09 690 ND ND ND
Feb 10 790 1.8 ND ND
June 10 680 0.74 ND ND

MW-27 Mar 06 220 ND ND ND
June 06 350 ND ND ND
Oct 06 380 ND ND ND
Dec 06 380 ND ND ND
Mar 07 160 ND ND ND
June 07 340 ND ND ND
Sept 07 320 ND ND ND
Dec 07 430 ND ND ND
Mar 08 580 ND ND ND
June 08 320 ND ND ND
Oct 08 510 2.6 ND ND
Feb 09 510 ND ND ND
June 09 570 3.3 ND ND
Sept 09 640 ND ND ND
Nov 09 400 2.0 ND ND
Feb 10 770 35 ND ND
June 10 330 1.4 ND ND

MW-28 Nov 07 3.0 ND ND ND
Mar 08 NS NS NS NS
June 08 1.0 ND ND ND
Oct 08 2.2 ND ND ND
Feb 09 NS NS NS NS
June 09 3.3 ND ND ND
Sept 09 NS NS NS NS
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)
Nov 09 1.3 ND ND ND
Feb 10 NS NS NS NS
June 10 0.94 ND ND ND
MW-29 Nov 07 2.5 ND ND ND
Mar 08 NS NS NS NS
June 08 1.0 ND ND ND
Oct 08 2.2 ND ND ND
Feb 09 NS NS NS NS
June 09 1.3 ND ND ND
Sept 09 NS NS NS NS
Nov 09 ND ND ND ND
Feb 10 NS NS NS NS
June 10 0.58 ND ND ND
MW-30 Nov 07 74 ND ND ND
Mar 08 86 ND ND ND
June 08 49 ND ND ND
Oct 08 100 1.8 ND ND
Feb 09 71 ND ND ND
June 09 110 2.0 ND ND
Sept 09 70 1.1 ND ND
Nov 09 85 1.4 ND ND
Feb 10 60 ND ND ND
June 10 41 ND ND ND
MW-31 Mar 08 49 ND ND ND
June 08 31 ND ND ND
Oct 08 39 ND ND ND
Feb 09 44 ND ND ND
June 09 45 ND ND ND
Sept 09 38 ND ND ND
Nov 09 24 ND ND ND
Feb 10 34 1.2 ND ND
June 10 34 ND ND ND
MW-32 Mar 08 720 ND ND ND
June 08 750 ND ND ND
Oct 08 990 6.1 ND ND
Feb 09 1,000 7.2 ND ND
June 09 1,000 5.3 ND ND
Sept 09 1,000 ND ND ND
Nov 09 660 3.7 ND ND
Feb 10 830 5.4 ND ND
June 10 480 2.6 ND ND
MW-33 Mar 08 2.4 ND ND ND
June 08 1.0 ND ND ND
Oct 08 3.4 ND ND ND
Feb 09 ND ND ND ND
June 09 ND ND ND ND
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Table 3-1:
Historical Groundwater Analytical Results
Maryland Square Shopping Center

Well ID Date PCE (pg/1)| TCE (png/1)| cis-1,2-Dichloroethane (ug/l) | Vinyl Chloride (pg/1)
Sept 09 3.3 ND ND ND
Nov 09 1.4 ND ND ND
Feb 10 ND ND ND ND
June 10 ND ND ND ND
Notes:

ND = Non-Detect
NS = Not Sample
PCE = Tetrachloroethylene

TCE = Trichloroethene

pg/l = micrograms per liter
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APPENDIX A
Auxiliary Tables

A-1:  Summary of Field Water Quality Measurements in Monitoring Wells
(Table 4, URS 20054)

A-2: Laboratory Analysis for Soil Samples collected on October 31, 1997
(Fluor Daniel GTI)

A-3  Major lon Chemistry for Selected Shallow Wells in Las Vegas
Valley, Nevada
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TABLE 4

SUMMARY OF FIELD WATER QUALITY MEASUREMENTS IN MONITORING WELLS
Maryland Square Shopping Center

ST
SHALLOW WELLS

Jan-04

MW-1 an 6.97 22.5 3.48 0.93 NM NM
May-05 7.02 26.0 3.98 5.43 110 441
Jan-04

MW.2 an 7.05 23.2 3.10 1.13 NM NM
May-05 6.93 23.4 3.47 4.82 193 698
Jan-04

MW-3 an 6.87 22 4 2.91 0.97 NM NM
May-05 6.99 26.0 2.88 2.54 149 s

MW-4 Jan-04 6.95 22.0 271 1.23 NM NM
May-05 6.83 24.2 3,73 3.68 160 664
Jan-04

MW-5 6.72 223 2.61 1.20 NM NM
May-05 7.09 254 2.59 4.56 184 **
Jan-04 224

p 6.97 2.31 1.19 NM NM
May-05 6.91 25.9 2.35 3 123 ok
‘Jan-04
. an 7.00 224 2.23 0.93 NM NM

May-05 7.10 24.8 1.79 4.03 129 o
Jan-04

MW-S an 6.99 22.0 2.16 1.04 NM NM
May-05 7.03 277 1.75 3.64 107 *k
Jan-04

MW-10 an 7.00 24.4 3.13 1.03 NM NM
May-05 6.82 28.1 3.20 1.46 -253 25 e
Jan-04

MW-11 an NM NM NM NM NM NM
May-05 NM NM NM NM NM NM
Jan-04

MW-12 an 6.99 224 2.15 NM NM NM
May-05 6.76 24.9 2.58 3.22 219 *k
Jan-04

MW-13 an 6.61 22.2 3.29 1.07 NM NM. L
May-05 | 697 245 2.06 4.16 18~ >999
J -04 .\"*—m—_,_m,-g.nﬂ

MW-14 an 6.99 22.3 2.27 1.30 NM NN
May-05 6.95 24.7 3.23 NM 140 NM
Jan-04

MW-15 an 6.35 224 2.20 1.00 NM NM
May-05 6.99 25.1 233 2.85 164 ek
Jan-04

MW-16 an 6.97 224 2.31 0.68 NM NM
May-05 712 252 2.88 1.10 -4 ik

MW-17* | May-05 6.92 24.1 3.49 5.94 181 22 |~

MW-18% | May-05 | 7.10 24.3 3.86 5.56 139 A7 >0 |

MW-19 | Jan-04 | 699 22 4 1.90 1.02 M

pAalphillipsimaryland square\ms juns 2005 report\ms jun 05 thl-4.xls
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TABLE 4

SUMMARY OF FIELD WATER QUALITY MEASUREMENTS IN MONITORING WELLS

Maryland Square Shopping Center

MW-19 | May-05 7.13 25.0 1.86 5.76 130 A%
p—_— Jan-04 6.94 22.6 2.07 1.11 NM NM
May-05 7.16 23.6 1.32 4.97 131 w4
MW-21 Jan-04 6.91 22.3 2.04 1.08 NM NM
May-05 7.07 24.6 2,82 2.88 131 ok
MW-22* | May-05 6.79 24.1 3.89 1.68 46 474
MW-23* | May-05 7.00 24.5 3.63 2.56 121 *E
MW-24% | May-05 | 697 231 3.56 1.48 = >
MW-25* | May-05 | 7.03 23.6 4.00 434 141 ~—2999 ||
Average 6.95 23.9 275 2.54 115 387
INTERMEDIATE WELLS
MW-9 Jan-04 6.99 22.6 2.50 1.18 NM NM
May-05 7.14 26.1 2.68 7.56 130 296
Average 7.07 24.4 2.59 4,37 130 296

NOTES:  * = wells installed in Apr 2005 by URS. ** = instrument failure

Monitoring well MW-11 not sampled due to detection of floating hydrocarbons in the well.

°C = degrees Celsius, uS = microsiemens {equivalent to umhos). mg/L =milligrams per liter.

mV = millivolts. Ntu = Nephelometric Turbidity Units

p:alphillipsimaryland square\ms june 2005 report\ms jun 05 ti-4.xls







TABLE 2
Laboratery Analyses for Groundwater Samples Collected on October 31, 1887
{All Results Expressed as Micrograms per Liter Unless Othenwise Noted)

Sears Store 1328
Las Vegas, NV
Sampile Location TPHas Benzene Toluene Ethyl- Total MTBE 35 1,24 Naphthalene
Gas benzene Xytenes Trimethyl- ‘Trimethyl-
: benzene henzane
PP-1 - <100 <5.0 <50 <5,0 <5.0 <5.0 <5.0 <5.0 <5.0
PP-2 <190 <5,0 <5.0 <50 <50 <5.0 <5.0 <5.0 <5.0
PR3 <100 <50 . <5.0 <5.0 132 <5.0 34 33 £.38
PPR-4 <100 <5.0 <5.0 <5.0 <5.0 <50 <35.0 <5_0 <5.0
PP-5 NIS NS NS NS NS NS NS NS N/S
PR-8 190 1 <50 =50 <50 <54 5.0 <5 (0 SEL <50 ]

Notes:
Total Petroleum Hydrocarbons (TPH) as gascine by EPA Method Modified 8015
NS: Not Sampled due to insufficient velume

) L
FLUOR DANIEL GTI @
iSours NVITROSETPWRD .
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TABLE 3
Laboratory Analyses for Groundwater Sam

ples collected on April 16, 1998

{Al Results Expressed as Micrograms per Liter Unless Otherwiss Note<)
Sears Store 1328
Las Vegas, NV
Sample Location TPH as Gas Banzene Toluene Ethyl- Total MTBE Chloroform
banzene Xylenes -
GP-1-11.4 <50 <2.0 <2.0 © <20 <z.0) <5.0 55
GP-2-10.8 <50 <2.0 <2.0 <2.0 <2.0 <5.0 <2.0
GP-3E-10.8 ) <50 <20 «20 <20 <20 <5.0 33
Notes;

Total Petroleum Hydrocarbons (TPH} as gagolne b

Velatle Organic Compounds by EPA Method 82604

w5 MATISESR WD

y EPA Method Modified 8015, with purge and trap axdraction

—
FLIUOR DANIEL GT{ g




Table 1
Major lon Chemistry for Selected Shallow Wells in
Las Vegas Valley, Nevada

Modified from



Table 1 (Continued)
Major lon Chemistry for Selected Shallow Wells in
Las Vegas Valley, Nevada

TDS | Ca® | Mg* Na* K* | HCO, | Cr | SO,* B NO3-N Source

MDB3 548 132 03 33.7 8.7 n.a. 40 214 | na. 0.01 | Wild, 1990
MDBS5 1185 255 21 33.2 1 390 38 14 747 | n.a. 0.22 | Wild, 1990
MDB6 728 | 185 02| 55(224|  na| 63 178 | na. 0.38 | Wild, 1990
PVP | 3230 394 203 225 | 172 201 | 238 1750 | 0.90 8.29 | wild, 1990
USGS #5 4940 513 320 446 | 67.2 321 | 487 | 2650 | 2.60 4.67 | Wild, 1990
USGS #34 990 143 100 41| 53 265 | 132 429 | 0.10 5.53 | LVVWD database
USGS #37 1855 | 175 165 145 | 224 563 | 172| 739 0.30 13.6 | LVVWD database
USGS#40 | 3070 | 327| 21| 238|185| 250 246| 1570 | 110|  8.16 | LVVWD database
USGS #43 4830 433 423 222 | 385 373 EEIE_ ?76{} 1.90 8.54 | Wild, 1990
USGS #47 2360 | 218 211 141 | 149 255 | 166 | 1240 | n.a. 1.20 | Wild, 1990
USGS #48 1840* n.a. n.a. na. | na na. | na na | na n.a, | Bashor, 1994
USGS #56 5400 | 610 410 340 | 20.0 183 | 650 | 2900 | na n.a. | Wild, 1950
USGS #68 1720* n.a. na. na. | n.a na | na n.a. | na n.a. | Wild, 1990

n.a. = data not available

* = TDS values calculated from EC where EC * 66% = TDS

NOTE: Above values are the most recent values listed in the reference material.

All concentrations in mg/l.

Modified from
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APPENDIX B

Boring Logs and Well Construction Diagrams




Log No. MW-1

Gronnd Surface Elevation (M):

Date of Deilling: 08/09/00 Lecation:
Fauipment: Air Rotary

Dritier: Cowverse Basehole Diameler:
Logged By: ALM Groundwater Depth (ity: Delving Wt and Drop:
SUNMMARY OF SUBSURFVACE CONDITIONS
o This tog is parl of the report prepared by Converse Tor {his project ant should . E e &
- 3 Jre vead with ilee vepord, This sinnmary applies only at the Jocation and time of £ = rﬁ '§ gn
& _ﬂ?. the explaration. Subsurface condittons may differ at other locations and may 6 o ap § & Q@
‘-E‘ a change nd this location with the passnpe of time. The data presenfeil is a P g =§ 5 T -
& 3 simplified model ol 1he acteal conditions encountered, a-‘; =8 5 8 ;
0 ASPHALT H——1h
SILTY SAND; dry, (an
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Project No.

Maryland Square

36861 South Maryland Parkway
Las Vegas, NV 00-43367-05

Over 60 Years of Dedication Dl'a“"illg No.

in Engineeving and

Converse Consultants
Environmentn} Sciciices




l.og No. MW-1

Date of Drilling: ORAO00 Locntion: Grosmd Surface Klevation ([):
Driler: Converse Borehole Dinmeter: Equipmend: Air Rotary
Logped By: ALM Groundwater Depth () Driving Wt and Drogn:
SUMMARY OF SUBSURFACE CONDITIONS
ok This lag is part of the report prepared by Converse for dhis project aad shonkd - E g ‘%s -
— 3 Be read with the report. This swanmary applics onfy sl the lacation and thne of ] =) EE ot
= E the explovnlion, Subswrface conditiens may differ al other ocations and may 6 - o g, gg g
"E, e change at this locatlon with the passage of e, The data presented is a = g =§ 5 E -
K] S stmplified muodel of the actiwal conditions encountered. § =5 :'E- 8 ;’
SANDY CLAY,; very moist, light brown
,32 —
..34 -
36 |
7‘1 -
)
i
5l-38-
[
&l
i
&b
o
&
<140
End of Exploratton at 30.0°
Maryland Square Project No.

3661 South Maryland Parkway
Las Vegas, NV

00-43367-05

Over 60 Years of Dedication
s COnverse Consultanis in Enginecring and

Environmental Sciences

Drawing No.




Log No. MW.2

Dade of Drilling: 10/02/00 Location: Ground Surlnee Elevation (1)
Drilter: Converse Borehole Dinmeter: Equipment: Air Rotary
Lopged Byi IMW Gronndwater Bepth (t) Diiving Wi and Drop:
SUMMARY OF SUBSURFACE CONDITIONS
@ Tliis log s part of the report prepared by Converse fov this praject and should . E g .bEﬁ
—_ 3 e read with the veporL, ‘Fhis ssmary applics ondy at the locatlon and time of & ~21 2E Ef
= E the exptorntion. Sabsurfce conditions may differ at other tocations and may 6 - 5 fg g
§ o cirange at this location with the passage of fime, The data presented is a i Q '-:;3 _g g —
é" & simplificd madet of the actuat conditions encountered. g E gl 23 pre
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Log No. MW-2

Date of Drilling: 10/02/00 Location! Ground Surface Elevation (0):
Dritler: Converse Borchale Biameter: Equipment: Air Rotary
Logged By: IMW sroundwater Depth (Ie): Driving Wt. and Drop:
SUMMARY OF SUBSURFACE CONDITIONS
. This lag Is part of the veport prepared by Converse for this project and should - E e .%" -
— 3 be reatl with the vepart. This summnry applics only at the loeation and time of E - Ei % £ bi
p 2 the explovation, Subsurface conditions may differ at other locations sl may 3 > b g g é’
= =3 clange at this location with the passage of time. The data presented is 2 P g B 55 =
A 5 simplitied mactel of the actual candilions enceunlered. E‘? =8 58 ;.’
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Log No. MW-3

Date of Britliog: [0/02/00 Laocalion: Ground Surface Elevation (i)
Dritler: Converse Borchole Diameter: Equipment: Air Rotary
Logped By: JhMW Gronndwater Depth () Driving Wt amt Diop:
SUMMARY OF SUBSURFACE CONDITIONS
bt This log is part of the report prepared by Converse for this project aud should - E g &
. A be vead with the report. This suemmary applics unly at the focation and time of ] PN E o
= L.!. the exploration, Subsurface conditions may differ at other locations and may 3 oo B ;;-; g
‘-E_ 3 change at this location with the passage of tinte, The dala presented is a z 2 % ,\g L -
& ] simplified model of the actnal conditions encovniered, '"mq E ] é 8 ;
0 ASPHALT - -
g SILTY CLAY; dry, Jight brown -
711
- 2 .
A4V
¥
%
-4 WA
: 1A
i 29,04 ; . o
] M CLAY w/Silt; slightly moist, medium brown >
6 - ¢ P
I ’ RN
/ :
8 /1 1 3l
; ,LJ{ L _ : S Eas
i L1 SILTY CLAY; shightly moist, light brown
AN
- 10 h % -
///
Efdy
|
e
2
%
4 o -
4 ... medium brown
A
-14- 44
A A
- b
1 s
1]
164
,"
e A
) g%y .
2l Ao moist, dark brown
o %%
&l
é... ¥ -t
& 11
4120
Maryland Square Project No.
3661 South Maryland Parkway
00-43367-05

Las Vegas, NV

Over 60 Yenrs of Dedication Drawing No.

Converse Consuitants Iis Engineering and

Environmentat Scienees




Log No. MW-3

Bate of Drillings 30/02/60 L.oenlion: Ground Swrfnce Etevatian (Fi):
Drifler: Convense Borchote Dianctes: Equipment: Air Ratwry
Logped By: IMW Groundwater Depth (i) Briving Wi and Drop:
SUMMARY OF SUBSURFACE CONDITIONS
ot This top is pavl of the veport prepaved by Converse [ur this project and should - g g _%" -
. 3 be read with the report. This summary appites only at the tocation aml thne of B 21 85 o
= 2 the exploration. Subsurfce condltions may dilfer at other loeatlons and may 3 o g & 2
e [ change at this tacation with the passage of time, The data presented ls a P Q3 L =
) 8 - condifions & agi 28 ©
A &S simplified model of Uie actual conditions enconndered. @ Pl =0 =
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Log No. MW-4

I¥ate of Drilling:  10/02/01 Location! Cronnd Surinee Elevation ()
Dritler: Converse Borehole Diameter: Equipment: Air Rolary
Lopged By: JMW Groundwvater Pepth (1th Dyiving Wi anad Drops
SUMMARY OF SUBSURIFACE CONDITIONS
o “Pltis log is pard of the vepovt prepared by Converse Tor this praject and should - E o %‘
— ] be read with the veport, This smmmary applies only at the Joeation and tine of s - § £ El-
e 4 the exploration. Snbsurfuce conditions may differ at other Joeations and may S W g ‘Eg ‘;v"
“g o change at this loeatlon with the passage of time, The data presentut is a = Q g & B —
& I simphficd model of the actual conditions encountered, % Ec‘é :f;'B ;
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Log No. MW-4

Date of Drilling: 10/02/00 FLocation: Ground SurTace BElevation (i)
Drifler: Converse Borchole Hingeter: Eguipment: Air Rotary
Logged By: IMW Groundwnter Depth (ft): Deiving Wi, and Drop:
SUMMARY OF SUBSURFACE CONDITIONS
ot This lag is part of the vepart prepared by Converse for this project sk shuuld . E £ ‘?:_-.f‘
o~ 3 be vendl with the report. This sumimary applies only at the location and (inte of g ~ 2 PE o
= .E the explovation, Subsurface conditfons may differ at other locations amd may S e g g g
12‘ o change it this loeation with {he passape of time. The dala presented isa & g 3 ,g E -
a G simplifivel model of the netual conditions encanntered. E? o f 8 E
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Log No. MW-5

Date of Dyilling: 10403/40 Localion: Gronad Suvface Elevation (ft):
Drilter: Converse HFarchole Diameter: Equipments Air Rotury
Logged By: 1MW Growndwater Depth (ft): Driving Wt ang Drop:
SUMMARY OF SUBSURFACE CONDITIONS
o ‘Fhis log Is part of the report prepared by Converse for (s project and shouid - g 5 ,?3&
= 3 be read with the veport, This sunuanary appiies only at the location std time of g R Eu
s # the exploration. Subsurtace canditions may differ at other loeatfons and may S w58 g
g_ o citange af this lecativn with the passage of time, The data presented Is a 3 & E ,S E =
S & simplifiesd mode] ol thee actial conditions enconnlered. § E & m"'g ;
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Log No. MW-5

Date of Dyilling: FOA3/00 Location: Ground Sirlace Elevalion {ft):
Dyitier: Converse Borchole Diameter: Equipment: Air Rolary
Logped By: IMW Grountdhwater Depth (it Priving Wt and Dreps
SUMMARY OF SUBSURFACE CONDITIONS
B This log Is part of the report prepared by Converse for this profect and shonld o ;E: g ‘%”
. _ bo veat with the veport. This stapmary applies enly at the location amd time off g PR 5 Eo
£ 2 the exploration, Subsurface canditions may differ at ather locations and may S oo g & g
'E =% change at this focation with the passage of time. The data presented s a x g E I E =
2 S simplifMed maodel of the actual conditions encowntered. § o 2 g ;:‘
D%y
1494
1 U
4 //‘
7
2
4
4P
/1 U
1
24 - // //
(D2y%
%
_ )
NI%0%
2611 V] MU
1494
’ <P’
4pd
(Ve
28U LA ¥
40’
1
20
4P’
-30-1 V1
. <’
AV
- A
1V
1%
~32
-14 -
-16
.l’. -
O
N
@l-38 -
o
-
O -
o
ot
<140
Entl of Exploration af 32.0°
Maryland Sguara Project No,
3661 South Maryland Parkway
00-43367-05

Las Vegas, NV

m Qver 60 Yeays of Dedication meing No,
Converse Consuliants in Englneerhg and

w Envirenmental Sciences




L.og No. MW-6

Date of Drilling: F0/03/00 Lacation: Grownd Surlnee Elevation (i)
Briler: Converse Boyehale Dinmoter: Equipments A Rotary
Logged By: IMW Groundwater Deplh ([: Driving Wi nnd Drop:
SUMMARY OF SUBSURFACE CONDUI'IONS
Iy This log is part of the report prepared by Converse for this project and skould - E e ‘°5“
— 3 be readd with the report. This swmmary applies onfy at tie location and thnre of 2 e -§ 'f'; oh
& _:.E' the exploration, Subsurface conditions may diffoer at other locations and may 5 - B S & g
‘-g o change at this Jocation with the passage of time. The data presented is n P g . ,g x =
& 5 simpifiett medel of the actunl condiitons encounterel, EE = é’ =8 ;
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Log No. MW-6

Date of Dailling: 10403/00 Lovation: Greund Surface Elevation (ft):
Dritter: Converse Borchole Diameter: Equipitent: Air Rolary
Lopped Byt JMW Grotmdwater Depth (fiy Dedving Wt amd Drop:

SUMMARY OF SUBSURFACE CONDITIONS

This bog is pavt of the report prepared by Converse for this project and should
be vead with the report. This sinmayy applies only af the loention nnd ime of
the explaration. Subsurlee conditions may dilfer a1 sther locations aad may
change at this location with the passage of ime, The data presented is a
stmplified model of the acival conditions encountered.
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Log No. MW-7

Ground Surface Elevation (ft):

Bate ot Drilling: 09/39/02 Location:
Equipment: Air Rotary

Brillers Converse Borehole Biameter!
Eogped By: AMK Groundwater Depth (1) Driving Wi and Drop:

SUMMARY QF SUBSURFACE CONDITIONS

ot This lag is part of the report prepared by Converse for this projeet md showld E| = o
gt f N et =1 b
- 3 be read with the report, This sununary applies only at the location aud fime of £ <2 P _5 b
ol . ¥ i T Pl
= # the exploration. Subsurface contitions may differ al other locations and may S > B g % g
‘f& =4 clange at this Jocation with the passage of time, The data presented is a = g ‘g LE o
I & 5} i acl i . o L = - &
a S simplified model of tlie actunl conditions enconnterad, = = 28 =
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l.og No. MW-7

Dade of Drittiop: 09/19/02 Location: Ground Surface Elevation (f1):

Dritler: Converse Borehele Diameter: Equipment: Al Rotwy
Logged 3y AMEK Gromndwaler Bepth (1t Briving Wi and Drop:
SUMMARY OF SUBSURFACYE CONDITIONS
b This tog Is part of the veport prepared by Converse foy ihis project and sheould . E < ‘%"
— 3 e read with the report. This summary applies only at the location and time of 5 PR = ot
£ & tlie exploration. Subsurface conditions may differ at other locations and may & Z % 5 = ]
= = b Y A L N - o& Rl a
g o change at {his location with the passage of time. The data presented is a % s 3 £k =
8 o simplified model of the actual conditians cnconntered. g TS E- c‘g ;
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Log No. MW-8

Date of Drilling: 0V/19/02 L.ocation: Gronud Surface Elevatlon (fe):

Driler: Converse Borchole Mameter: Paquipment: Air Rotmy
Logged By: AMK Grawndwater Depth (1) Deiving W and Drop:
SUMMARY OF SUBSURFACE CONDITIONS
oh "Thix log is part of the veport prepaved by Converse for this projeet and should . E_ B .%*' a
— ] be read with the report, This summary applies enly al the loeation and time of =} <1 T g £
=) o the exploration, Subsuyface conditions may differ at other lovations and may S - g @ g
'fi '§. change at this facation with the passage of e, ‘The data presented is o w g k<] Lz o
3 (‘_-'., simptiticd moded of {the actual conditions encounlered. % X 5 :.? 8 ;
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Log No. MW-8

Date af Didlling: 09/19/02 Location: Ground Surface Elevation (it}

Detller: Converse Borchole Diameter: lguipment: Air Rogwry
Eogped By: AMK Groundwnfer Pepth {f): Driving Wt awd Dvop:
SUMMARY OF SUBSURFACE CONDITIONS
L Thix fog iy part of the report prepared by Converse for this projeet and should y E_ E “.:-_!’
- 3 be read with the yeport, This summary applics only af the foention nud tinwe off 5 P o £ Er-
= g the exploration Subsarface conditions may differ af other loeations anl may 6 ook 88 i
o o R . e : O E o ¥ =1
=) . change at this loention with the passage ol time. The dafa presenied is n 2 5% £s -
2 G simptificd motlel of e actial conditions encountered, § =& ,:8 ;
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End of Exploration nt 30.0°
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Log No. MW-9

Grouud Sarface Elevation (ft):

Date of Drilling: 0%/19/02 Location:
Equipments Air Rotury

Driller: Converse Borehale Dinmeter:
Logged By: AMK Gronndwater Depth (1) Driving Wt and Drop:
SUMMARY OF SUBSURFACE CONDITIONS
- This log is part of the repart prepared by Converse for this project and should - E g _%"
- 3 be read with the vepart, Fhis summary appiies ouly at the toeation and time of g 2| 28 gr,
= 4 the exploration. Subsurface conditions way diffor at other tocations and may S & oo 3 % =
'E‘ o2 chanpe a6 (his focatlon wilh the passage oF the, The data presented Is a P %4 '-e-: ,g- B o=
& 6 simplifted model of the actanl conditions enconicred. § E & 5_8 ;
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Log No. MW-9

Date of Drllliang: 0919402 Locationt Ground Surtace Elevation {It):
Drilter: Convernse Borehele Diameter: Equipment: Air Rolary
Logued By AMK sroundwater Depth () Priving Wi aund Drap:

SUMMARY OF SUBSURFACE CONDITIONS

SANDY SILT; dry, brown

CLAY; wet, brown
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Log No. MW-8

Bate of Prilling: 09/19/02 Locadion: Gromd Surface Elevation (ft):
Driller: Converse Borchole RPiameter: Equipament: Afr Rotary
fapped By: AMK Groundwater Dopth {ft): Driving W awd Drop:

SUMMARY OF SUBSURFACE CONDITIONS

This lop is part ol the report prepared by Converse for this project and should
bo vead with the report. This summary applics anly at (e location and time off
the expleration. Subsurface conditions may differ at other lecatlons and mny
change at this location with the passapge of tinre, The data presented is a
simplifictt modet of the aclual conditions enconnfered.
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Blaw Count

PID/OVA

Reading (ppm})
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Log No. MW-10

Bate of Brilling: 09/20/02 Location: Ground Surface Elevation (It):
Briller: Converse Borchole Diameter: Equipment: Air Rotary
Logged By: AMK Groundwater Depth (ft): Driving Wi. and Drop:
SUMMARY OF SUBSURFACE CONDITIONS
o This log is part of the report prepared by Converse for this project and should - E g gﬂ “
= ] be read with the report. This summary applies only at the location and time of =] «2| E 5 5o
= & the exploration. Subsurface conditions may differ at other locations and may 3 w o 8= 8
£ = cl his | i ith ¢l saoe of " s o o ¥ [}
= = tange ai this focation with the passage of time. The data presented is a b =9 5x =
& G simiplified mode} of the actual conditions encountered. % E o E‘ 8 g
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Log No. MW-10

Date of Drilling: 09/20/02 FLocation: Ground Surface Elevation {ft):
Drifler: Converse Borchofe Diameter: Equipment: Air Rotary
Logged By: AMK Groundwater Depth (fi): Driving Wi, and Drop:
SUMMARY OF SUBSURFACE CONDITIONS
o This log is part of the report prepared by Converse for this project and should - E g %” -
o 5 be read with the report. This summary applies only at the location and time of = - 2l & .5 2
i 2 the exploration. Subsurface conditions may differ at other locations and may 5 P 5
o = . . . s . v o B &Y =
% =) change at this lecation with the passage of time. The data presented is a & 5 T ok =
2 & simplified nmodel of the actual conditions encountered. % ] §
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End of Exploration at 30.0°
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L.og No. MW-11

Grouel Suyface Elevation (ft):
Eguipment: Air Roty
Driving Wt and Drop:

Date of Driiting: 0920402 Lacation:
Drilier: Converse Borchole Diameter:
Logged By: AMK Growndwater Depth (th

SUMMARY OF SUBSURFACE CONDITIONS

‘Fhis log is pard of (he report prepared by Converse for this project and should
e readd with the report, This summary applies only a( the loeation ang fisne of
ihe exploration, Subsurface conditions may differ at other locatlons and nay
chanpe at thls Jocation wilh the passage of thie, The data presested is a
simpiificil modet of the actual conditions caconniered.

Graphic Log
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Las Vegas, NV
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Log No. MW-11

Dale of Dritling: 0920/02 Location: Groumil Surface Elevation (ft):
Drilier: Converse Rorchole Dinmeter: Eqguipsnent: Air Rotary
Logpet Byt AMK Cromndwater Bepth (L) Driving W and Drop
SUMMARY OF SUBSURFACE CONDITIONS
o This Tag Is pave of the vreport prepaved by Converse for this project amd shoukd » E 2 _E"‘
— 3 be resd with the report, This smmmary applics only af tee toeation and thne of 5 ~E ] RE Eb
= E the explovation, Subsurface conditions may ditfer at ather lacations and may S - B g g
'-2 . change at 1his locatlon with tite passage of time, The data presented s 0 ¥ g g ,E 5 o
& 6 siiptified model of the acteal conditions encosntered. § =2 58 ;’
.22 . 7.
24 e
SAND; dry, hrown
VDN SILTY CLAY; wet, brown
26 A 4N
. // rs
i
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e
-28 |
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g /1
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7. .
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<40
Eidd of Exploration at 33.5°
Maryland Square Project No.
3661 South Maryland Parkway
Las Vegas' NV 00"43367'05
m Over 60 Years of Dedicatlon Drawing No.
Converse Consultants In Engincering and

M Enviranmential Sciences




Log No. MW-12

Date of Drilling: 0920002 Lucafion: Ground Surface Elevation ():
DriHer: Converse Borchole Dipmeler: Equipment: Al Rolary
Lopped By: AMK Groundwater Depth {ft): Driving W and Drap:
SUMMARY OF SUBSURFACE CONDITIONS
o0 ‘This log is pari of the report prepared by Converse for this project and shoutd . ’E: g &
— 3 e read with the report, This summary applics only af ilve lacation and time of g - o8 Eﬂ
= E the exploration, Subsurface conditions may differ at other toeations and may 6 - g S g
"E, o chiange at this lecntion with the passage of tine. The data presested is a P 1= ﬁ 5 5 =
& G simpiiticd model of the actual condifions encouniered, EQ} g - ,;':8 ;
0 ASPHALT
SANIY, dry, brows
FINIE SAND; dry, brown
3 " -
C T CALICHE; dry, white
[ ) » ALY,
[_']'11'3111]1]
-14- L)
i L’lL'_J[_l.E 1 ]_T
I‘{ i ]J.'r
- e
R
LI 2 I O
~16- fll ]],.L.'
i
6 | P B
B s
N iy
. : 1
18- T
a o
wlf M
- .T]JT.I
g - RS e
alt . I'IT:T;TILT
%20 frnrrT
Maryland Square Project No.
3661 South Maryland Parkway
Las Vegas, NV 00-43367-05
Over 60 Years of Dedication DI‘RWng No.

in Englacering and
Environmental Sciences

Converse Consuitants




Log No. Mw-12

Gromnd Swrface Klevation (11):

Date of Dritfing: 0920/02 Location:
Eaquipments Air Rotary

Deiller: Converse Borchale Binmeter:
Logged By: AMK Groundwater Depth ([6): Driving Wt and Drup:
SUMMARY OY SUBSURFACE CONDITIONS
an Fhds fog 18 part of the report prepaved by Converse o this project and should = E g o
— ] B read with the repart, This sumnary appiies only at the loeation and thne of g L] 0 E &
e g the exploration, Subsurface conditions may difler ag other foeations awl may 8 - & g2 &
= ] . "y y X L - o E R4 a
= o chanjee at this location with the passage of time. The data presented is a = o ] é =
: ac itions « oy = =2 = <
A 5 stmplifed wadel of the actual conditions enconndered. i T2 =3 P
T ITE
f{“n}l;;j :
I et
A r;[j]" 1irj 1
,J"J':T1¥,['I
=22 -
Tk
B i
. 131;1]?1_.1
24 lf.l ]Tl]IEJ_]EI.
, QP SANDY SILT; dry, brown
SAND; dry, brown
_36 -
“/' -
[
P38 -
[
b
-
c -
=4
& .
<140
End of Explovation nt 3131.5°
Maryland Square Project No.
3661 South Maryland Parkway
Las Vegas, NV 00-43367-05
m Over 60 Years of Dedication Dr“wing No.
Converse Consultants in Engincering and
Environmental Seicnces
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L.og No. MW-13

Graund Surface Elevation (1t):

Date of Drilling: Q5/06/03 Location:
Equipment: Air Rotary

Deillers Converse Barchole Diameter:
Lopued By: AlLM Groundwaler Bepth (fth: Driving WL and Drop:
SUMMARY O SUBSURFACE CONDITIONS
B This log s part of the veport prepared by Costverse for this profect and shoutd - lg‘ 5 .CE"
= i} be read with the report, This sunmmary applies only at the location and time of g 2] L EL
LS o the exploration. Snbserinee conditions sy differ at other locations s may < N B I b 4]
=] " o Q= gw [=]
'g»‘ e change at this location with the passage of thme. Tite data presexied 15 a % =% 55 P
A & stpplified nsoded of the actunk conditions enconndered. § E gl za ;
0 ASPHALT Type 1 Fill H——1h
.
2 [T T " A LR
Frrggiﬂ; CALICHE
4 - ljﬁfz;'fl?
e
A%l SANDY SILT w/gravel; moist tan
6 B IRREE
ERER
[ 3 . H
=3 CLAYEY SAND; moist, tan
I
mf--
gl .
2 SANDY CLAY; very moist, red
£
-
fy
-
Maryland Square Project No.
3661 South Maryland Parkway
Las Vegas’ NV 00"‘43367"05
m Over 60 Years of Dedication Drawing No.
Converse Consuitants fn Englneerhng and
Envirenmental Scicnecs
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Log No. MW-13

Date af Drilfing: 050603 Location: Ground Surfnee Blevitian {1t):
Diller: Converse Borchole Piameter: Equipment: Air Rotary
Logged By: ALM Groundwater Deptle (1t Ihiving Wtoand Drop:
SUMMARY OF SUBSURFACE CONDITIONS
This lop is part of the report prepared by Converse for this project and should - E =4 "_éf’
. be read with (he veport, This smmmary applics ondy al the location and time ol = 2l PR £
= the explavation, Subsurface cunditions may differ ag other locations and may & w bu g 5’ g
’ig‘ chianpe at this loeation with the passage of me. The data preseated ixa P g -§ E c =
S simplificd stoded of the actual canditinny encountered. § = =3 ;
i =
,30 -
,32 .
. 3 4 -
Z L
[
"
al-38-
-
&l
=4
E -
.40
End of Exploration at 29.0°
Maryland Square Project No.
3661 South Maryland Parkway
Las Vegas, NV 00-43367-05
m Qver 60 Years of Dedicntion Drawing No.
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Date of Drilling: 11714403 Locentlon:
Brifler: Tihite
Tagped Ry 1)

LOG NO. Vivv-in .y

Ground Surfnee Elevation (it):
Equipment: Mobile 3-57
Drdving Wi, nnd Brop:

Barcholr Diametor: 825"
Groundwater Depth ()

SUMMARY OF SUBSURTACE CONDITIONS

oy
i o
f; 5 This Tog Is part of the veport preparesd by Converse for this projeet and should B o B
2 B 3 heread with the report, This smnmary applies only at the loention ani thue of T_é \:_?;. .{3 K] fz;\
Bl o the exployatton. Subsurface coniditions may differ nt other focations and mny & § w8 il
el I ol . .- ik [ erinbot b u o8 o [}
L i & change nt this lucation with the passagte of ime. Tho data presented bs a P 85 ey -
Eé rg & shmplined nmdilmnrilm actund condifions enconnlered. E‘% E F% E-'g g
£ ...
o Asphali/Apprepate base JaE
Clayey sand; {an, slightly moist
Sundy lean clay; few caliche, gravel, white, moist
50/6
6
N
o
=]
13/20
2 2
S
Kishner/Maryland Square Project No.
3661 So. Maryland Parkway
L.as Vegas, Novada 00-43367-06

Converse Consultants

Over 50 Years of Dedleation
in Engincering and
Environmoental Sclences

Drawing Mo,













Pate of Drithing:
Iailker: Jikide
Logped By: 11

LOg NO. mvw-1b | lp

Location: Ground Surfaco Elevation (it):
Borchole Dhumeter: 825" Equipienit Mobile 13-57
Driving Wi and Drop:

¢y 82 . )
Pl SUMMARY OF SUBSURFACE CONDITIONS
| ;‘ b This log Is part of the yeport prepared by Converse for this projeet and showtd Tl ocw
el 3 e vead with the veport. This stmimary applics ondy ot the locatlon and time of ] < :'r; .:E 8 ﬁ,
: i ‘3) & . the explorntion. Subsurface conditions may differ at other Jocatinas and iy S P f‘rj) 53
T E: 1;; § chunge atthis luention with the passage of thme. The datn presented s o = O '9 g B a
‘ 3 . i . e g 8 5 Ky
;E {3 _ (5 simplificd modet of the actual eondituns nncuunitrulrm - 8 E & | & 8 | E
Sandy lean clay; reddish, slightly moist ::' _Z:
T
e
‘r‘:- .
o -
‘ it
b
) mi-38-
{g }
IR
( o}~
| | 8
Lo &1 4() - -
Eni of Exploration at 35.0'
€ I Kishner/Maryland Square Preject Nu,
v 3661 So. Maryland Parkway .
l.as Vegas, Novada 00-43367-06
i
o Over 50 Yenrs of Dedjcation Drawing No.

Converse Consultants in Enghucering and

Envivonmental Sclences
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LOO NO. WYy -3 9

B

Date of Potkling: 11301 Luention: Groumd Surfarce Elevatlon ({i)h:
Drbier: $ilite Borchole Diameters 8.25 Equipment: Mobile B-57
Logged Byt ) _ Growndwaler Depth {1ty Priving Wi and Drop:
o SUMMARY OF SUBSURFACE CONDITIONS
[
;"‘ o "Fhis fog §s part of the repord preparved by Converse for this profect and shiould ’g 1
[+) 3 be read with the vepoyt. Fhis sumtnary applics only ot the Jocation and time ol E S § K]
! ﬁ = B ihe exploratton. Subsurface conditlons may differ at ofher locations asd mny 3 oo i 5’)
e {; B change at this Joeatlon with the passage of thne. ‘Fhe deta presented s a & Q ";E‘: f; ;_;;
___’:i;_, 5 simplified wanedel of the actunl conditions encountered. % % & &‘8
= Asphali/Aggrepate
Clayey sand; light brown, sliphlly moist
Silty sand with gravel; dark brown, slighily moist
Lo fan
ol ..brown
e
16, K ! {"ﬁl
. U
s uk
o : L
Ny
wal -
@ :
>
[w]
£
B
e -
Kishner/Maryland Square Troject No.
3661 So, Maryland Parloway
Las Vegas, Nevada 00-43367-06
Over 50 Years of Dedlealiny Drawing No.
Converse Consultanis in Engheering and
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L.OG iNO, WIVV-£U

403
Date of Dritlng: 113403 Loeation: Grountt Surface Etevation (1t):
Drilier: Elite Borehole Diometer: B.25" Eqoipment: Mahile 13-57
!  Groundwater Depth (ft); Driving Wi and Drop:
SUMMARY OF SUBSURFACKE CONDITIONS )
‘This tog Is part of the veport prepaved by Converse for this profect aml shontd E e B
be read with the yeport. This summary applies only at the ociuilonr and finc ol E - g § B ?’L
the exploradion, Subsurface conditions may Al ffer af other loentlons and may 6 o b o é«‘; b
cliange at this Joeation wih thie passoge of time. The data presenfed isa i Q5 Lk g
shaplified model of the sctual conditions encountered. 2 a8 oy M
odo s | O =
Asphalt/Aggregate
Silty sand with gravel; dark brown, slightly moist
Clayey sand; tan, slightly moist
Poorly graded sand with silt; light brown, slightly imoist
Clayey sand few pravels; {an, sliphtly moist
Caliche o
Clayey sand with pravel; tan, slightly moist '
Wil
O -
BN
Lo
@ '
: R‘ : .
I A . . - . .
S0 20 hyvrssl Poorly praded sand with silt; lipht brown, slightly moist
; \ Kishnar/Maryland Square Projeet No.
i} 3661 So, Maryland Parkway
Las Vegas, Nevada 00-43367-06
{ ln Over 50 Years of Dedication Drawing No.
-' j Converse Consuliants in Engineering and

Envhronmental Sciences










L.LIL) I, IV Y L

7A

] Lo
i { Prate of Drifling: 13D Y.ocntion; Ground Surface Elevation (o)
Dailler: Blite Borehole Diameler: 8,257 Equipment: Mahile B-57
. Logped By: 1)  Growmbwater Depth (fiy: Driving Wi, and Drop:
. M SUMMARY OF SUBSURFACE CONDITIONS
H L P
é o ‘Fhis log Js part of tho report prepaved by Converse for this project omd should - B wo Bt
(1 - Ire read vwith the report. ‘This swmmary applies only at the location and time of e} “« g .8_ ‘g 3}
TR 2 :] the exployation, Subsurfee conditions may dilfer at other Jocations nnd may S oo | g |
E i ;: LE! & chanpe at this tocrtion with the passage of tlme, The data presented is a % Q5 o E
el e S 3 clmpl’ii"ied wodek of {the actunl conditions cnconntered. o 2] g i
o R ¢ _ ) . ) ) ) ) Pa frd O o
e 3 Sandy lean clay; Tight brown, slightly moist
|
E | Clayey sand; Jight brown, slightly moist "
|
' Sandy lean clay; tan, slightly moist
[
)
[
L
.
:
§
}
|
;-
|
S0
Ly a6
; k-
O .
TS
g}, .
o -
£,
«L_40 A _
End of Fxploration at 35,0
Kishner/Maryland Square Project No,
3661 So. Marylahd Parkway
L.as Vegas, Nevada 00-43367-06
| Over 50 Years of Dedicatlon Drawing No.
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BOREHOLE LOG
MW-26
Al Phillips The Cleaner Date Started: /22006
Maryland Square Shopping Center | Date Completed: 3/22/06
Subsurface Investigation Drilling Company: WDC Exploration
Las Vegas, Nevada Drilling Method: Hollow Stem Auger
Sampling Method: Cuttings Inspection
Project No. 2698724.00005 Logged By: Randy 8. Kyes
o = —_ = @ =
0 o E o 5 | = . G
& 'S e B i § | £|13 SOIL Well: z.2
= = |8 22| o z Q| g MW-27 % &
s |E|5 25|18 2 | g% DESCRIPTION Elev. : B
o o G w | & EE
8 | £ = |BE| § |~ |°® & =
0 | 1030 Asphalt WELL CONSTRUCTION
_ [ |—) Date compl: 3122105
I Comp. Rep: R.S. Kyes
] 0’-5" Sandy GRAVEL, poor sort, (road
2| base), dry SURFACE COMPLETION
] GW Type: Flush Mount
3| Vault: Traffic
| . _ i Diameter; 12"
4 | Seal: Concrete
| Depth: 0°-1°
5| 1ms
! WELL CASING
6 _ | Maierial: PVC
] | Diameter: 4"
7 _ | 1 Depth: 0°-10°
] Joints: flush
8
1 5°-13’ Silty SAND, bmn, dry, some WELL SCREEN
9 | small gravel. Material: PVC
_ Diameter: 4"
10 | Depth: 10°-35°
] Joints: flush
11 | Opening: 0.02" slotted
1 Cap: expanding
12 |
_ SAND FILTER PACK
13 | Type : Montgomery
1 Size: 3
14 | Deptl:: 7°-40°
15 | ANNULUS SEAL
_ Bentonite
16 | Depth: 4°-7°
1 Concrete
17 | Dcpth: 0" 4
] | 13'-24° Silty CLAY, brn, moist,
18 some pea gravel. REMARKS
1 No sampling performed,
19 | borehole was drilled and a
] monitor well was installed,
20 _|
] Soil profile characierized
21 by inspeetion of drill
] cuttings.
22 |
23 |
24 | a .
] { 24’40 Silty CLAY, brn, v, wet
25 .

-1-
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BOREHOLE LOG

MW-26

Las Vegas, Nevadn

I N

',_;.
|
[

Al Phillips The Cleaner
Muaryland Square Shopping Center
Subsurface Investigation

Project No. 2698724.00005

Date Started:;

Daie Completed:
Drilling Company:
Drilling Method:
Sampling Method:

Lopped By:

3/22/06

3/22/06

WDC Exploration
Hollow Stem Auger
Cuttings Inspection
Randy S. Kyes

L]

Sample

Depth In Feet
Time (0100 hrs)

]

Well Material
Log

PID/FID (ppm)}

Sample Number

USCS/Other

Graphic Log

SOIL
DESCRIPTION

Well:
MW-25
Elev,:
1,960.74

Remarks/Well

Information_

n
[~

8
29
30
3
32
e
34
35

36

S S A R U I GR B G

37

L e e

38

39

1150

24°40" Silty CLAY, brn, v. wet

| 24'40" Silty CLAY, b, v. wet

40

41

D R N

42

43

44

45

1

NN

46

47

T

48

19

(1

50

BN

51

Bottom of borelole @ 40 f1. bgs
Groundwater encountered at
Approximately 15" bgs.

— —
S R

.

PAATPhillips\Maryland Square\MS March 2006 Report\MS B Log MW-26.doc
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BOREHOLE LOG
MW-27
Al Phillips The Cleaner Date Staried: 3/22/06
Maryland Square Shopping Center | Date Completed: 3/23/06
Subsurface Investigation Drilling Company: WDC Exploration
Las Vegas, Nevada Drilling Method: Hollow Stem Auger
Sampling Method: Cuttings Inspection
Project No. 2698724.00005 Logged By: Randy S. Kyes
5 ) = E E B i T e
£ olglelE | & 5 2|3 SOIL el 2
= S Bl Ew = z Q | v MW-27 g g
= = E E . E o 6 g, DESCRIPTION Elev.: ] g
53 o |93 & 22 & [=R=]
] E P g E 5|6 SE
&= Py W
0 _ ] 1520 Asphalt WELL CONSTRUCTION
| v Date Compl.: 3/23/05
1] eae! Comp. Rep: R.S. Kyes
_ fezeay 0°-5" Gravely SAND, well sorted, (road
2 | [dadun base), dry SURFACE COMPLETION
] SW .--}S-:.: Type: Flush Mount
3 el Vault: Traffic
| 'é-u:-'-'. & Diameter: 127
4 | :5:3:.; Seal: Concrete
] " tan! Depth: 0°-1°
5 pr——
] WELL CASING
6 | Material: PVC
| 4 Diameter: 4"
7] Depth: 0°-10°
] Teints: flush
8 ——
] GM 5-12" GRAVEL, w/ silty sand, dry, WELL SCREEN
9 __| well sorted. Material: PYVC
| Diameter; 4*
10 _ | Depth: 10°-35
| Joints; flush
11 Opening: 0.02” slotted
| Cap: expanding
12 |
| SAND FILTER PACK
13 Type : Montgemery
] Size: 3
14 _ | Depih; 7°-40°
__ | 1545
15 | 0714 ANNULUS SEAL
] Bentonite
16 _ | Depth: 4*-7°
| Concrete
17 | Depth: 0°4°
] 12°-217 Silty CLAY, b, moist,
18 ] REMARKS
: No sampling performed.
19 | borehole was drilled and a
| monitor well was installed.
20 |
| Soil profile characterized
21 ] 21°-22° CALICHE, soft, whitish by inspection of drill
_ cuttings.
2 |
23 ] Restart @ 0714 on 03/23
24 _| 1
] 22°-26" Sily CLAY, brn, v. wet
25 .

1=
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BOREHOLE LOG
MW-27
Al Phillips The Cleaner Date Started: 3/22/06
Maryland Square Shopping Center Date Completed: 3/23/06
Subsurface Investigation Drilling Company: WDC Exploration
Las Vegas, Nevada Drilling Method: Hollow Stem Auger
Sampling Method: Cuttings Inspection
Project No, 2698724.00005 Logged By: Seott Ball
- ‘o — ’é‘ 5 —
2 = pat I [N . T =
g | S|e 5 | & B | 2|3 SOIL wel g &
E S |8 Ew = = o o MW.-25 52
s | S8 28 g § |52 DESCRIPTION lev. 5
2 2 = & % | S 1,960.74 E&
A e 3 T E = o [~
26 _ | -]
27 : 26°-40° Silty CLAY, b, v. wet
28
2 _
30 |
31 |
2 ]
3 |
] [ 34’-40" same as above
34|
35 | ]
36 | -]
37 | ]
% ] ]
39 | -
0727 ] 03/23/06.
40 |
] Bottom of borehole @ 40 fi. bgs
41 | Groundwater encountered at
1 Approximately 15" bgs.
42 |
43 |
44 __|
45 |
6
47 |
48 _ |
49 |
50 |
51 __|

-2
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BOREHOLE LOG
MW-31
Al Phillips The Cleaner Date Started: 3/5/2008
Maryland Square Shopping Center Date Completed: 3/6/2008
Groundwater Monitoring Well Drilling Company: WDC Exploration
Installation Drilling Method: Hollow Stem Auger
Las Vegas, Nevada Sampling Method: None
Project No. 2698724 Logged By: LisaLowe
w = o} —
= o] S o ) o) . T c
i S ol & g8 E | £ |3 SOIL well: =2
< S gl 89| 5 = O | o MW-31 2L
= S e[ 23| g | = § £ DESCRIPTION Elev.: % =
g o 3 a 215 1937.93 §E
e = 5| & =
26 | £££| 22-30° gravelly SAND: It. brown, wet,
] =fesks | poorly sorted with some silt and pea
27 | s gravel
28 |
29 |
30 | 30--35" sandy SILT: It. brown, wet, stiff
] with some pea gravel
31|
] ML
2 |
3 |
M |
35 | 35'-45' gravelly CLAY: It. brown, wet,
] stiff with some sand and silt
36 |
37 |
3B |
] cL
39 |
40 |
a
42 |
43 |
44 |
45 | Bottom of borehole @ 45 ft. bgs
] Groundwater encountered at
46 Approximately 17 ft bgs.
47 | *Borehole drilled to 45 ft bgs dueto
] gravelly SAND (22'-30") collapsing
48 | into borehole
4 ]
50 |
51 ]
-2-
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BOREHOLE LOG

Installation
Las Vegas, Nevada

Groundwater Monitoring Well

Drilling Company:
Drilling Method:
Sampling Method:

MW-32
Al Phillips The Cleaner Date Started: 3/4/2008
Maryland Square Shopping Center Date Completed: 3/4/2008

WDC Exploration
Hollow Stem Auger
None

Project No. 26698724 Logged By: Holly Woodward/Lisa Lowe
€ | glels_|&8| §E | &3 SOIL el 23S
c S o © o > o o MW-32 a3 <
< e |E| 23| 2 @ a5 DESCRIPTION Elev.: 5 E
=1 z 1% 3 = s |z |8 1952.82 SE
- = G 3 @
0 | - 0-4.5” ASPHALT WELL CONSTRUCTION
] .-:: ¥ @ 4.5” to 3 silty SAND: fine-grained, It. Date Compl.: 3/4/2008
1 %A% brown, sl. moist, med. dense, poorly Comp. Rep: L. Lowe
] Af _-:: £:| graded w. sl. plasticity, some pea gravel,
2 | HEL artificial fill # SURFACE COMPLETION
] i Type: Flush Mount
3| 3’-6” sandy SILT: It. brown, sl. moist Vault: Traffic
] Diameter: 127
4 ML Seal: Concrete
] Depth: 0’-2’
5 —
| WELL CASING
6 | 6’-15’ silty SAND: brown, sl. moist, Material: PVC
] poorly graded, some gravel Diameter: 4”
7| Depth: 0" to 13.5”
] Joints: 3.5%, 13.5
8 p—
| WELL SCREEN
9 | Material: PVC
] Diameter: 4”
10 | Depth: 13.5” to 33.5’
] Joints: 13.5%, 23.5’
11 Opening: 0.02” slotted
] Cap: expanding
2 ]
| SAND FILTER PACK
13 | Type : Colorado
] Size: 812
14 | Depth: 11°-35’
15 | 15°-25’ CLAY: brown, sl. moist, med. ANNULUS SEAL
] dense, poorly graded, some sand and Bentonite
16 | gravel Depth: 2°-11
17 |
] @17.5’ same as above but very moist
18 | REMARKS
] No sampling was performed
19 | Borehole was drilled and a
] Monitor well was installed.
20 |
] *0’ to 25" was logged during
21 | The drilling of B-T on
] 10/24/2007 by Holly
22 | Woodward
23 |
24 |
25 : 25°-31’ clayey SILT, It. brown, wet, stiff

-3-
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BOREHOLE LOG

Groundwater Monitoring Well
Installation

Las Vegas, Nevada

Project No. 2698724

MW-32
Al Phillips The Cleaner Date Started: 3/4/2008
Maryland Square Shopping Center Date Completed: 3/4/2008

Drilling Company:
Drilling Method:
Sampling Method:
Logged By:

WDC Exploration

Hollow Stem Auger

None

Holly Woodward/Lisa Lowe

Depth In Feet
Time (0100 hrs)

Sample
Well Material
Log
PID/FID (ppm)

Sample Number
USCS/Other
Graphic Log

SOIL
DESCRIPTION

Well:
MW-32
Elev.:
1952.82

Remarks/Well

Information

N
(o]

28

29

30

31

32

33

34

ML

25°-31" clayey SILT, It. brown, wet, stiff

31°-35” same with pea gravel

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

Bottom of borehole @ 35 ft. bgs
Groundwater encountered at
Approximately 17.5 feet bgs.
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BOREHOLE LOG

Groundwater Monitoring Well
Installation

MW-33
Al Phillips The Cleaner Date Started: 3/5/2008
Maryland Square Shopping Center Date Completed: 3/6/2008

Drilling Company:
Drilling Method:

WDC Exploration
Hollow Stem Auger

Las Vegas, Nevada Sampling Method: None
Project No. 26698724 Logged By: Lisa Lowe
£ | gles | &] E | &3 SOIL el 23S
c S o © o ~ > o o MW-33 a3 <
< e |E| 23| 2 @ a5 DESCRIPTION Elev.: 5 E
=1 z 1% 3 = s |z |8 1950.92 SE
- = G 3 @
0 | 0-4” ASPHALT WELL CONSTRUCTION
] ¥3Ety| 47-2° SAND, It. brown, st. moist, poorly Date Compl.: 3/6/2008
1 __ ix| sorted with up to 1” diameter angular Comp. Rep: L. Lowe
] Rocks, Artificial Fill
2 | 2’-5” silty SAND: It. brown, sl. moist, well SURFACE COMPLETION
] sorted with up to 1.5” long gypsum Type: Flush Mount
3| crystals Vault: Traffic
] Diameter: 127
4 Seal: Concrete
] Depth: 0’-2’
5 | 5’-9” sandy SILT: brown, sl moist, stiff
] with some pea gravel WELL CASING
6 | Material: PVC
] Diameter: 4”
7| Depth: 0’-13.5
] Joints: 3.5%, 13.5
8 p—
| WELL SCREEN
9 | 9°-16’ gravelly SILT: brown sl. moist, stiff Material: PVC
] with some fine grain sand Diameter: 4”

10 | Depth: 13.5” to 33.5’
] Joints: 13.5%, 23.5’
11 Opening: 0.02” slotted

] Cap: expanding
2 ]
| SAND FILTER PACK
13 | Type : Colorado
] Size: 812
14 | Depth: 11°-35’
] ML
15 | ANNULUS SEAL
] Bentonite
16 | 16°-25’ sandy SILT, brown, moist, stiff Depth: 2°-11"
] with some pea gravel
17 ]
18 | REMARKS
] No sampling was performed
19 | Borehole was drilled and a
] Monitor well was installed.
20 |
21 |
2 |
23 |
24 |
25 : 25°-34’ clayey SILT, It. brown, wet, stiff
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BOREHOLE LOG

Installation
Las Vegas, Nevada
Project No. 2698724

Groundwater Monitoring Well

MW-33
Al Phillips The Cleaner Date Started: 3/5/2008
Maryland Square Shopping Center Date Completed: 3/6/2008

Drilling Company:
Drilling Method:
Sampling Method:
Logged By:

WDC Exploration
Hollow Stem Auger
None

Lisa Lowe

Sample

Depth In Feet
Time (0100 hrs)

Well Material

Log

PID/FID (ppm)

Sample Number
USCS/Other
Graphic Log

SOIL
DESCRIPTION

Well:
MW-33
Elev.:
1950.92

Remarks/Well

Information

N
(o]

28

29

30

31

32

33

34

ML

25°-34" clayey SILT, It. brown, wet, stiff

34’-35" silty CLAY: white, moist, stiff

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

Bottom of borehole @ 35 ft. bgs
Groundwater encountered at
Approximately 16.5’ bgs.
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BOREHOLE LOG

Groundwater Monitoring Well
Installation
Las Vegas, Nevada

MW-T2
Al Phillips The Cleaner Date Started: 3/4/2008
Maryland Square Shopping Center Date Completed: 3/5/2008

Drilling Company:
Drilling Method:
Sampling Method:

WDC Explorations
Hollow-Stem Auger
Grab/Dedicated Bailer

Project No. 26698724 Logged By: Lisa Lowe
= 2 S B ] 5 | @ Ts
£ | glel 2 | E| §E | £33 SoIL Well: 2
= S |2 2 |5 Z | S| B-T2 2 E
S e |5 &) 0 @ 8 s DESCRIPTION Elev.: s 5
Q o | = = = D o IS =
2 = 5 a = 5|6 g =
= o o 9]
0 | 0-4” ASPHALT WELL CONSTRUCTION
4 to 1” silty SAND: It. brown, sl. moist, Date Compl.:
1 : poorly sorted with 1-2” diameter angular Comp. Rep:
and rounded rocks
2 ] 1’-7.5" silty SAND: tan, sl. moist, fine SURFACE COMPLETION
] grained, well sorted, no plasticity, with Type:
3| some pea gravel and gypsum Vault:
] Diameter:
4 Seal:
] Depth:
5 —_
] WELL CASING
6 | Material:
] Diameter:
7| Depth:
] 7.5’-13" sandy SILT: brown, moist, sl. Joints:
8 | plasticity
] WELL SCREEN
9 | Material:
] ML Diameter:
10 | Depth:
] Joints:
1 | Opening:
] Cap:
12|
| SAND FILTER PACK
13 | 13°-17° same except stiff Type :
] Size:
14 Depth:
15 | ANNULUS SEAL
] Sand Pack:
16 Depth:
: Borehole:
17 | 17°-20° same with some pea gravel Depth:
18 | REMARKS
] CL
19 |
1210 | W B-T2
20 | Bottom of borehole @ 20’bgs
] Encountered Groundwater at approx. 18’
21 |
22 |
23 |
24 |
25 |
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DRAFT CORRECTIVE ACTION PLAN FOR GROUNDWATER
MARYLAND SQUARE SHOPPING CENTER

APPENDIX C

Summary of Remedial Action Alternatives Costs for Groundwater




Table C-1
Maryland Square Shopping Center
Summary of Remedial Action Alternatives Costs for Groundwater

Alternative 1

No Action
Capital Costs
Cost ltem Quantity Unit Cost/Unit Item Cost Comment
None
Subtotal $0
Total capital Costs $0
Operation, Maintenance and Monitoring Costs = SSD
Cost ltem Quantity Unit Cost/Unit Item Cost Comment
Sub-slab and Residential Monitoring 1 annual $118,000 $118,000 Previous MD Sq
Annual Cost (Subtotal) $120,000
30-Year Present Worth Factor at 5.0% discount factor 15.37
Net Present Worth of 30 Years of Operation, Maintenance and Monitoring Costs $1,840,000
Operation, Maintenance and Monitoring Costs = GW Monitoring
Cost ltem Quantity Unit Cost/Unit Item Cost Comment
Quarterly GW Monitoring 4 quarters/year $31,250 $125,000 Previous MD Sq
Annual Cost (Subtotal) $130,000
30-Year Present Worth Factor at 5.0% discount factor 15.37
Net Present Worth of 30 Years of Operation, Maintenance and Monitoring Costs $2,000,000
Alternative 1 Total Cost $3,840,000 Rounded
Assumptions

All dollar amounts in Subtotals and Totals to nearest ten-thousand dollars

All values are in 2010 Dollars
Net present worth discount rate is 5.

0%

Abbreviation and Acronyms

AS/SVE

Air Sparge/ Soil Vapor Extraction

MNA

Monitored Natural Attenuation

BCY

Bulk Cubic yards

Mobe

Mobilization

bgs

Below ground surface

PCE

Tetrachloroethene

China Lake FS

2005 Cost estimate for similar site
(China Lake) using RACER

PRB

Permeable Reactive Barrier

cfm

Cubic feet per minute

CY

Cubic yard

Decon

Decontamination

Previous MD Sq

Previous cost estimates for Maryland Square Shopping
Center Remediation

Demobe

Demobilization

EQV

Emulsified vegetable oil

RACER

Remedial Action Cost Engineering and Requirements
System, designed for Remediation Projects

GW |Groundwater
gpm|Gallons per minute SF[Square Foot
IC|Institutional Controls Site Prep|Site Preparation
kwh|Kilowatt hour
LF|Linear foot SSD|Sub-slab depressurization
LS|Lump Sum ug/L[Micrograms per liter of PCE
MG |Million gallon




Table C-2
Maryland Square Shopping Center
Summary of Remedial Action Alternatives Costs for Groundwater

Alternative 2A

In Situ Chemical Treatment of Hotspots and Residential Area, Institutional Controls (IC), Sub-Slab Depressurization (SSD) Systems, and
Monitored Natural Attenuation (MNA)

Capital Costs

Cost Item Quantity Unit Cost/Unit Item Cost Comment/Source
Site Prep for Equipment Laydown 1 LS $10,000 $10,000 Engineer's Estimate
Injection Wells (76 at 40") 3040 LF $160 $486,400 China Lake FS
Bench Scale Test 1 LS $7,000 $7,000 Vendor Quote
Pilot Study 1 LS $25,000 $25,000 Vendor Quote
Additional SSD systems 10 Homes $5,000 $50,000 Previous MD Sq
Implementation of ICs| 1 LS $50,000 $50,000 China Lake FS
Subtotal $628,400
Mobe/ Demobe/ Well Abandonment (15% ) $94,260
Design (10% or $10,000 minimum) $62,840
Construction management (15% or $10,000 minimum) $94,260
Administrative/Legal (5% or $10,000 minimum) $31,420
Contingency (25%) $157,100
Total capital Costs $1,070,000
Operation, Maintenance and Monitoring Costs = Hotspot Reagent and SSD
Cost Item Quantity Unit Cost/Unit Item Cost Comment/Source
Reagent injection in Hotpot 24 tons $3,552 $85,240 Vendor Quote
Reagent Injection Labor| 240 hrs $50 $12,000 Vendor Quote
Reagent Injection Equipment] 5% Reagent $85,240 $4,262 Engineer's Estimate
Sub-slab and residential Monitoring 1 annual $118,000 $118,000 Previous MD Sq
Annual Cost (Subtotal) $220,000
Contingency (20%) $44,000
Annual Cost + Contingency $264,000
2-Year Present Worth Factor at 5.0% discount factor 1.86
Net Present Worth of 2 Years of Operation and Maintenance Costs $490,000
Operation, Maintenance and Monitoring Costs = Upgradient Reagent, GW Monitoring and IC
Cost Item Quantity Unit Cost/Unit Item Cost Comment/Source
Reagent Injection Ug%r;g::ée(g 16 tons $3,552 $56,827 Vendor Quote
Reagent Injection Labor| 240 hrs $50 $12,000 Vendor Quote
Reagent Injection Equipment| 5% Reagent $56,827 $2,841 Engineer's Estimate
Quarterly GW Monitoring 4 quarters/year $31,250 $125,000 Previous MD Sq
Annual reporting and IC Implementation 1 annual $67,000 $67,000 Engineer's Estimate
Annual Cost (Subtotal) $270,000
Contingency (20%) $54,000
Annual Cost + Contingency $324,000
10-Year Present Worth Factor at 5.0% discount factor 7.72
Net Present Worth of 10 Years of Operation, Maintenance and Monitoring Costs $2,500,000
Closeout Costs
Cost Item Quantity Unit Cost/Unit Item Cost Comment/Source
Closeout Report 1 LS $67,000 $67,000 China Lake FS
(Subtotal) $70,000
10-Year Present Worth Factor at 5.0% discount factor 0.61
Net Present Worth of Close-out Costs $50,000
Alternative 2A Total Cost $4,110,000 Rounded
Assumptions
All dollar amounts in Subtotals and Totals to nearest ten-thousand dollars
All values are in 2010 Dollars See Table C-1 for abbreviations and acronyms

Net present worth discount rate is 5.0%

76 new wells will need to be installed, making a total of 80 injection wells

Injection points or wells will be at about 17-40 bgs in Years 1 through 10 GW velocity will be between 0.5-4 foot per day
Initially treating a concentration of approximately 1,000 ug/L, decreasing to 500 after Year 5

SSD systems would operate for 2 years and GW monitoring would be for 10 years

Injection will be directly in roadways or right-of-ways

Oxidant demand based on high sulfates at site

Injection well abandonment part of demobilization costs
Implementation of ICs cost based on length of time required




Table C-3
Maryland Square Shopping Center

Summary of Remedial Action Alternatives Costs for Groundwater

Alternative 2B

In Situ Chemical Treatment, ICs, SSD Systems, and MNA

Capital Costs

Cost ltem Quantity Unit Cost/Unit Item Cost Comment/Source
Site Prep for Equipment Laydown 1 LS $10,000 $10,000 Engineer's Estimate
Site Prep for Injection Wells 121 Wells $3,000 $363,000 Engineer's Estimate.
New Injection Wells (349 at 40" 13960 LF $160 $2,233,600 China Lake FS
Bench Scale Test 1 LS $7,000 $7,000 Vendor Quote
Pilot Study 1 LS $25,000 $25,000 Vendor Quote
Additional SSD systems| 10 Homes $5,000 $50,000 Previous MD Sq
Implementation of ICs| 1 LS $50,000 $50,000 China Lake FS
Subtotal $2,738,600
Mobe/ Demobe/ Well Abandonment (15% ) $410,790
Design (10% or $10,000 minimum) $273,860
Construction management (15% or $10,000 minimum) $410,790
Aministrative/Legal (5% or $10,000 minimum) $136,930
Contingency (25%) $684,650
Total capital Costs $4,660,000
Operation, Maintenance and Monitoring Costs = Reagent and SSD
Cost Iltem Quantity Unit Cost/Unit Item Cost Comment/Source
Reagent 1291 tons $3,552 $4,585,642 Vendor Quote
Reagent Injection Labor, 1089 hrs $50 $54,450 Vendor quote
Reagent Injection Equipment] 5% Reagent $4,585,642 $229,282 Engineer's Estimate
Sub-slab and Residential Monitoring 1 annual $118,000 $118,000 Previous MD Sq
Annual Cost (Subtotal) $4,990,000
Contingency (20%) $998,000
Annual Cost + Contingency $5,988,000
2-Year Present Worth Factor at 5.0% discount factor 1.86
Net Present Worth of 2 Years of Operation and Maintenance Costs $11,130,000
Operation, Maintenance and Monitoring Costs = GW Monitoring and IC
Cost ltem Quantity Unit Cost/Unit Item Cost Comment/Source
Annual reporting and IC Implementation 1 annual $67,000 $67,000
Quarterly GW Monitoring 4 quarters/year $31,250 $125,000 Previous MD Sq
Annual Cost (Subtotal) $200,000
Contingency (20%) $40,000
Annual Cost + Contingency $240,000
4-Year Present Worth Factor at 5.0% discount factor 3.55
Net Present Worth of 4 Years of Operation, Maintenance and Monitoring Costs $850,000
Closeout Costs
Cost ltem Quantity Unit Cost/Unit Item Cost Comment/Source
Closeout Report 1 LS $67,000 $67,000 Previous MD Sq
(Subtotal) $70,000
4-Year Present Worth Factor at 5.0% discount factor 0.82
Net Present Worth of Close-out Costs $60,000
Alternative 2B Total Cost $16,700,000 Rounded

Assumptions

All dollar amounts in Subtotals and Totals to nearest ten-thousand dollars

All values are in 2010 Dollars See Table C-1 for abbreviations and acronyms
Net present worth discount rate is 5.0%

14 existing wells in the vicinity are available for injection

349 new wells will need to be installed, making a total of 363 injection wells

Will inject equal amounts of reagent over 2 years

Injection points or wells will be at about 17-37 bgs. GW velocity will be between 0.5-4 foot per day
Initially treating a concentration of approximately 1,000 ug/L, decreasing to 500 after year 1

SSD systems would operate for 2 years and GW monitoring would be for 4 years

One-third of the wells will require some site prep. Other sites will be directly in roadways or right-of-ways
Oxidant demand based on high sulfates at site

Implementation of ICs cost based on length of time required




Table C-4
Maryland Square Shopping Center
Summary of Remedial Action Alternatives Costs for Groundwater

Alternative 3

Permeable Reactive Barrier (PRB), ICs, SSD Systems, and MNA

Capital Costs

Cost ltem Quantity Unit Cost/Unit Item Cost Comment/Source
Site Prep 1 LS $10,000 $10,000 Engineer's Estimate
Decon Facilities 1 LS $71,820 $71,820 China Lake FS
Waste Management 1 LS $7,140 $7,140 China Lake FS
Stockpile 1 LS $14,760 $14,760 China Lake FS
Pilot Study 1 LS $25,000 $25,000 Vendor Quote
Excavation 700 BCY $50 $35,000 China Lake FS
Spoil Disposal 350 BCY $200 $70,000 China Lake FS
Zero-valent Iron for 18-38' BGS 1688 tons $800 $1,350,400 Vendor Quote
PRB Installation 1688 tons $148 $250,000 Vendor Quote
Barrow 163 CY $10 $1,630 Engineer's Estimate
Fill in Lifts 630 CY $10 $6,300 Engineer's Estimate
Street Repair 900 SY $120 $108,000 Engineer's Estimate
Wells (9 at 40 ft) 36 LF $450 $16,200 Engineer's Estimate
Additional SSD systems| 10 Homes $5,000 $50,000 Engineer's Estimate
Implementation of ICs 1 LS $50,000 $50,000 Engineer's Estimate
Subtotal $2,066,250
Mobe/ Demobe/ Well Abandonment (15% ) $309,938
Design (10% or $10,000 minimum) $206,625
Construction management (15% or $10,000 minimum) $309,938
Administrative/Legal (5% or $10,000 minimum) $103,313
Contingency (25%) $516,563
Total capital Costs $3,520,000
Operation, Maintenance and Monitoring Costs = SSD Monitoring
Cost ltem Quantity Unit Cost/Unit Item Cost Comment/Source
Sub-slab and Residential Monitoring 1 annual $118,000 $118,000 Previous MD Sq
Annual Cost (Subtotal) $120,000
Contingency (20%) $24,000
Annual Cost + Contingency $144,000
2-Year Present Worth Factor at 5.0% discount factor 1.86
Net Present Worth of 2 Years of SSD Monitoring Costs $270,000
Operation, Maintenance, and Monitoring Costs = GW Monitoring and ICs
Cost ltem Quantity Unit Cost/Unit Item Cost Comment/Source
Quarterly GW Monitoring 4 quartersf/year $31,250 $125,000 Previous MD Sq
Annual Reporting and IC Implementation 1 annual $67,000 $67,000 Engineer's Estimate
Annual Cost (Subtotal) $200,000
Contingency (20%) $40,000
Annual Cost + Contingency $240,000
20-Year Present Worth Factor at 5.0% discount factor 12.46
Net Present Worth of 20 Years of Operation, Maintenance and Monitoring Costs $2,990,000
Closeout Costs
Cost ltem Quantity Unit Cost/Unit Item Cost Comment/Source
Closeout Report 1 LS $67,000 $67,000 China Lake FS
(Subtotal) $70,000
20-Year Present Worth Factor at 5.0% discount factor 0.38
Net Present Worth of Close-out Costs $30,000
Alternative 3 Total Cost $6,810,000 Rounded
Assumptions
All dollar amounts in Subtotals and Totals to nearest ten-thousand dollars
All values are in 2010 Dollars See Table C-1 for abbreviations and acronyms

Net present worth discount rate is 5.0%

The wall will be 375' long, 3' wide and extend to the bottom of the treatment zone

7 new monitoring wells will need to be installed

New wells: 1 additional upgradient monitoring well, 2 downgradient, and 6 in the wall (3 upgradient edge and 3 downgradient edge)
The treatment zone would be at about 18-38 bgs. GW velocity will be between 0.5-4 feet per day

Initially treating a concentration of approximately 1,000 ug/L, decreasing to 500 after Year 10 . The treatment would last for 20 years.
SSD systems would operate for 3 years and GW monitoring would be for 20 years

Implementation of ICs cost based on length of time required




Table C-5
Maryland Square Shopping Center

Summary of Remedial Action Alternatives Costs for Groundwater

Alternative 4

Air Sparge/ Soil Vapor Extraction (AS/SVE),ICs, SSD Systems, and MNA

Capital Costs

Cost ltem Quantity Unit Cost/Unit Item Cost Comment/Source
Site Characterization 1 LS $30,000 $30,000 Previous MD Sq
Site Prep 1 LS $20,000 $20,000 Previous MD Sq
AS/SVE Installation and startup 1 LS $163,000 $163,000 Previous MD Sq
Air permitting 1 LS $11,000 $11,000 Previous MD Sq
AS Wells (11 at 40" 440 LF $160 $70,400 China Lake FS
SVE Wells (12 at 17) 204 LF $160 $32,640 China Lake FS
Pilot Study 1 LS $25,000 $25,000 Vendor Quote
Additional SSD systems| 10 Homes $5,000 $50,000 Engineer's Estimate
Implementation of ICs 1 LS $50,000 $50,000 China Lake FS
Subtotal $452,040
Mobe/ Demobe/ Well Abandonment (15% ) $67,806
Design (10% or $10,000 minimum) $45,204
Construction management (15% or $10,000 minimum) $67,806
Aministrative/Legal (5% or $10,000 minimum) $22,602
Contingency (25%) $113,010
Total capital Costs $770,000
Operation, Maintenance and Monitoring Costs = SSD
Cost ltem Quantity Unit Cost/Unit Item Cost Comment/Source
Sub-slab and Residential Monitoring 1 annual $118,000 $118,000 Previous MD Sq
Annual Cost (Subtotal) $120,000
Contingency (20%) $24,000
Annual Cost + Contingency $144,000
3-Year Present Worth Factor at 5.0% discount factor 2.72
Net Present Worth of 3 Years of SSD Monitoring Costs $390,000
Operation, Maintenance, and Monitoring Costs - SVE O&M, Air and GW Monitoring and ICs
Cost ltem Quantity Unit Cost/Unit Item Cost Comment/Source
SVE O&M 1 annual $82,000 $82,000 Previous MD Sq
Annual Air Monitoring 1 annual $43,000 $43,000 Previous MD Sq
Quarterly GW Monitoring 4 quarters/year $31,250 $125,000 Previous MD Sq
Annual Reporting and IC Implementation 1 annual $67,000 $67,000 China Lake FS
Annual Cost (Subtotal) $320,000
Contingency (20%) $64,000
Annual Cost + Contingency $384,000
20-Year Present Worth Factor at 5.0% discount factor 12.46
Net Present Worth of 20 Years of Operation, Maintenance and Monitoring Costs $4,790,000
Closeout Costs
Cost Iltem Quantity Unit Cost/Unit Item Cost Comment/Source
Closeout Report 1 LS $67,000 $67,000 China Lake FS
(Subtotal) $70,000
20-Year Present Worth Factor at 5.0% discount factor 0.38
Net Present Worth of Close-out Costs $30,000
Alternative 4 Total Cost $5,980,000 Rounded

Assumptions
All dollar amounts in Subtotals and Totals to nearest ten-thousand dollars
All values are in 2010 Dollars See Table C-1 for abbreviations and acronyms
Net present worth discount rate is 5.0%
23 new wells will need to be installed, 12 for the SVE and 11 for the AS
Each SVE well will have an air flow rate of 40 cubic feet per second

Injection points or wells will be at about 20-40 bgs with a radius of influence (ROI) of 10'. GW velocity will be between 0.5-4 feet per day

Initially treating a concentration of approximately 1,000 ug/L, decreasing to 500 ug/L after Year 10 .

SSD systems would operate for 3 years and GW monitoring would be for 20 years
Wells will be located in mall parking lot.
Implementation of ICs cost based on length of time required




Table C-6
Maryland Square Shopping Center

Summary of Remedial Action Alternatives Costs for Groundwater

Alternative 5

Groundwater Extraction and Treatment, ICs, SSD Systems, and MNA

Capital Costs

Cost ltem Quantity Unit Cost/Unit Item Cost Comment
Site Characterization 1 LS $30,000 $30,000 Previous MD Sq
Site Prep and Slab work 1 LS $100,000 $100,000 Engineer's Estimate
Air permitting 1 LS $11,000 $11,000 Previous MD Sq
New GW Wells (22 at 40") 880 LF $200 $176,000 China Lake FS
Submersible Pumps| 35 LS $5,000 $175,000 Engineer's Estimate
Well Electrical Connections 35 LS $7,500 $262,500 Engineer's Estimate
Pump Test 1 LS $25,000 $25,000 Vendor Quote
Additional SSD systems| 10 Homes $5,000 $50,000 Engineer's Estimate
Storm Sewer Permit 1 LS $15,000 $15,000 Engineer's Estimate
Equipment Installation 1 LS $50,000 $50,000 Vendor Quote
Site Electrical 1 LS $50,000 $50,000 Engineer's Estimate
Yard Piping 1 LS $250,000 $250,000 Engineer's Estimate
Implementation of ICs 1 LS $50,000 $50,000 China Lake FS
Subtotal $1,244,500
Mobe/ Demobe/ Well Abandonment (15% ) $186,675
Design (10% or $10,000 minimum) $124,450
Construction management (15% or $10,000 minimum) $186,675
Aministrative/Legal (5% or $10,000 minimum) $62,225
Contingency (25%) $311,125
Total capital Costs $2,120,000
Operation, Maintenance and Monitoring Costs = SSD Monitoring
Cost ltem Quantity Unit Cost/Unit Item Cost Comment/Source
Sub-slab and Residential Monitoring| 1 annual $118,000 $118,000 Previous MD Sq
Annual Cost (Subtotal) $120,000
Contingency (20%) $24,000
Annual Cost + Contingency $144,000
15-Year Present Worth Factor at 5.0% discount factor 10.38
Net Present Worth of 15 Years of SSD Monitoring Costs $1,490,000
Operation, Maintenance, and Monitoring Costs — System O&M, GW Monitoring and ICs
Cost Item Quantity Unit Cost/Unit Item Cost Comment/Source
Quarterly GW Monitoring 4 quarters/year $31,250 $125,000 Previous MD Sq
GW Treatment System Rental 13.0 28-day Cycles $4,264 $55,432 Vendor Quote
Electrical Power 16.0 Horsepower $1,005 $16,075 See Below
Activated Carbon Replacement| 4.0 per year $11,975 $47,900 Vendor Quote
Inspection of Operations 52 weeks 14 hrs per week $50 $36,400 Engineer's Estimate
Electrical, well and pump O&M 1% Capital Cost $2,120,000 $21,200 Engineer's Estimate
Annual reporting and IC Implementation 1 annual $67,000 $67,000 Previous MD Sq
Annual Cost (Subtotal) $370,000
Contingency (20%) $74,000
Annual Cost + Contingency $444,000
20-Year Present Worth Factor at 5.0% discount factor 12.46
Net Present Worth of 20 Years of Operation, Maintenance and Monitoring Costs $5,530,000
Closeout Costs
Cost ltem Quantity Unit Cost/Unit Item Cost Comment/Source
Closeout Report 1 LS $67,000 $67,000 China Lake FS
Equipment Removal 1 LS $5,204 $5,204 Vendor Quote
Site Restoration 1 LS $50,000 $50,000 Engineer's Estimate
(Subtotal) $130,000
20-Year Present Worth Factor at 5.0% discount factor 0.38
Net Present Worth of Close-out Costs $50,000
Alternative 5 Total Cost $9,190,000 Rounded

Assumptions

All dollar amounts in Subtotals and Totals to nearest ten-thousand dollars. See Table C-1 for abbreviations and acronyms

All values are in 2010 Dollars Net present worth discount rate is 5.0%

Peak flow is 120 gpm (10 gpm/well from 22 new extraction wells and 2 gpm/well from 13 existing wells — wells running at 50% of the time)

Discharge will be to storm sewer system after permitting. Clark County, NV does not allow discharge of GW to sanitary sewers
13 existing wells will be used. 22 new wells will need to be installed, making for a total of 35 wells

Assume $0.10 per KWH and 65% wire-to-water efficiency for motors

Injection points or wells will be at about 20-40 bgs with a radius of influence (ROI) of 10'. GW velocity will be between 0.5-4 feet per day

Initially treating a concentration of approximately 1,000 ug/L, decreasing to 500 ug/L after Year 7.

SSD systems would operate for 10 years and GW monitoring would be for 20 years

Sites will be directly in roadways or right-of-ways. No land acquisition or purchase costs are included

Electrical power and stormwater discharge point are near site and each extraction well. Carbon filters will be changed out every 6 months

No hardness control will be required in the treatment system, wells, and yard piping
Implementation of ICs cost based on length of time required




Table C-7
Maryland Square Shopping Center

Summary of Remedial Action Alternatives Costs for Groundwater

Alternative 6

In-situ Enhanced Bioremediation, ICs, SSD Systems, and MNA

Capital Costs

Cost Iltem Quantity Unit Cost/Unit Item Cost Comment
Site Prep for Equipment Laydown 1 LS $20,000 $20,000 Engineer's Estimate
New Injection Wells(48 at 40" 3040 LF $180 $547,200 China Lake FS
Bench Scale Test 1 LS $7,000 $7,000 Previous MD Sq
Pilot Study 1 LS $25,000 $25,000 Vendor Quote
Additional SSD systems 10 Homes $5,000 $50,000 Previous MD Sq
Implementation of ICs 1 LS $50,000 $50,000 China Lake FS
Subtotal $699,200
Mobe/ Demobe/ Well Abandonment (15% ) $104,880
Design (10% or $10,000 minimum) $69,920
Construction management (15% or $10,000 minimum $104,880
Administrative/Legal (5% or $10,000 minimum $34,960
Contingency (25%) $174,800
Total capital Costs $1,190,000
Operation, Maintenance, and Monitoring Costs — Hotspot Reagent and SSD
Cost Item Quantity Unit Cost/Unit Item Cost Comment/Source
Vegetable Oil Reagent 48 Wells Annually $18,945 $909,378 Vendor Quote
Reagent Injection 1 LS $182,000 $182,000 Vendor quote
Sub-slab and residential Monitoring 1 annual $118,000 $118,000 Previous MD S
Annual Cost (Subtotal) $1,210,000
Contingency (20%) $242,000
Annual Cost + Contingency $1,452,000
3-Year Present Worth Factor at 5.0% discount factor 2.72
Net Present Worth of 3 Years of Operation and Maintenance Costs $3,950,000
Operation, Maintenance, and Monitoring Costs — Upgradient Reagent, GW Monitoring and ICs
Cost Item Quantity Unit Cost/Unit Iltem Cost Comment/Source
Vegetable Oil Reagent 32 Wells Annually $12,630 $404,168 Vendor Quote
Quarterly GW Monitoring 4 quarters/year $31,250 $125,000 Previous MD Sq
Annual reporting and IC Implementation 1 annual $67,000 $67,000 China Lake FS
Annual Cost (Subtotal) $200,000
Contingency (20%) $40,000
Annual Cost + Contingency $240,000
10-Year Present Worth Factor at 5.0% discount factor 7.72
Net Present Worth of 10 Years of Operation, Maintenance and Monitoring Costs $1,850,000
Closeout Costs
Cost Item Quantity Unit Cost/Unit Item Cost] Comment/Source
Closeout Report] 1 LS $67,000 $67,000 | China Lake FS
(Subtotal) $70,000
10-Year Present Worth Factor at 5.0% discount factor 0.61
Net Present Worth of Close-out Costs $50,000
Alternative 6 Total Cost $7,040,000 Rounded

Assumptions

All dollar amounts in Subtotals and Totals to nearest ten-thousand dollars

All values are in 2010 Dollars See Table C-1 for abbreviations and acronyms

Net present worth discount rate is 5.0%

76 new wells will need to be installed, making a total of 80 injection wells

10 year lifespan, injection of EVO in hotspot over 3 years and upgradient of residences for 10 years.

Injection points or wells will be at about 17-37 bgs with a ROI of 10'. GW velocity will be between 2-4 feet per day

Initially treating a concentration of approximately 1,000 ug/L, decreasing to 500 ug/L after Year 5.
SSD systems would operate for 3 years and GW monitoring would be for 10 years

Sites will be directly in roadways or right-of-ways

Reagent costs based on high sulfates concentrations.

Implementation of ICs cost based on length of time required




Table C-8
Maryland Square Shopping Center
Summary of Remedial Action Alternatives Costs for Groundwater

Summary
Total Cost Rank
Alternative Capital Costs Future Costs Total Cost (O=Lowest)
$0 $3,840,000 $3,840,000 0
Alternative 2A: In Situ Chemical Treatment of Hotspots and
Residential Area, Institutional Controls (IC), Sub-Slab $1,070,000 $3,040,000 $4,110,000 1
Depressurization (SSD) Systems, and Monitored Natural
Alternative 2B: In Situ Chemical Treatment, ICs, SSD
Systems, and MNA $4,660,000 $12,040,000 $16,700,000 6
Alternative 3: Permeable Reactive Barrier (PRB), ICs, SSD
Systems, and MNA $3,520,000 $3,290,000 $6,810,000 3
Alternative 4: Air Sparge/ Soil Vapor Extraction (AS/SVE),ICs,
SSD Systems, and MNA $770,000 $5,210,000 $5,980,000 2
Alternative 5: Groundwater Extraction and Treatment, ICs,
SSD Systems, and MNA $2,120,000 $7,070,000 $9,190,000 5
Alternative 6: In-situ Enhanced Bioremediation, ICs, SSD
Systems, and MNA $1,190,000 $5,850,000 $7,040,000 4
Minimum (except for No Action) $770,000 $3,040,000 $4,110,000
Median (except for No Action) $1,655,000 $5,530,000 $6,925,000
Average (except for No Action) $2,221,667 $6,083,333 $8,310,000
Maximum $4,660,000 $12,040,000 $16,700,000

Assumptions

All dollar amounts in Subtotals and Totals to nearest ten-thousand dollars

All values are in present worth 2010 Dollars

See Table C-1 for abbreviations and acronyms
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