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1.0 INTRODUCTION

MWH, Americas, Inc. has prepared this Fifth Round Groundwater Monitoring Report (Fifth
Round Report) for Basic Remediation Company (BRC) to: (a) describe activities and data
collected during groundwater monitoring and sampling performed during April - July 2008 (the
Fifth Round event); and (b) summarize data collected in the fifth and four previous groundwater
monitoring events at the Basic Management Inc. (BMI) Common Areas (Eastside or ‘Site’) in
Clark County, Nevada as shown on Figure 1-1. This is the fifth of five rounds of groundwater
monitoring at the Site. The Fifth Round Groundwater Monitoring Report is being submitted to
the Nevada Division of Environmental Protection (NDEP) as specified in the Revised Periodic
Groundwater Monitoring Plan (GMP) for Groundwater Sampling and Analysis — BMI Common
Areas (Eastside), Henderson, Nevada (MWH, 2006) and BMI Common Areas (Eastside) Fifth
Round Groundwater Monitoring Work Plan, BMI Complex, Henderson, Nevada (Revision
0)(BRC, 2008) and associated NDEP response letter dated March 21, 2008. This Fifth Round
Groundwater Monitoring Report summarizes groundwater monitoring and sampling data
collected during the Fifth Round event at the Site, which was conducted from April 21 through
July 28, 2008, and a summary and evaluation of the findings from the previous four monitoring
events in 2006 and 2007. The groundwater monitoring program proposed the collection of
groundwater samples from 108 primary sample locations and proposed water level
measurements from 154 well locations as shown on Figure 1-2. Non-BRC well locations were

proposed locations pending field verification for well usability.

This report addresses comments provided by the NDEP in letters dated November 21, 2006,
January 5, 2007, March 31, 2007, May 31, 2007, August 14, 2007, and March 21, 2008, for the
four previous quarterly monitoring reports, changes to the program, work plans, and data
validation and summary report (DVSR) #42 and #51, in an effort to refine the report to meet
specific NDEP guidelines and standards. All associated NDEP comments and BRC response to
comments (RTC’s) have been provided separately to the NDEP.

As presented in the Monitoring Well Location Map (Figure 1-2), multiple property owners have
granted access for monitoring activities within and around the BMI Common Areas Site, and the

properties or areas are described in more detail within this report.

N\
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1.1 PROJECT HISTORY

Investigations to determine hydrogeologic conditions and the composition and extent of
groundwater contamination at the BMI Common Areas have been ongoing for several years. The
BMI Common Areas (Eastside) are located in Clark County, Nevada, approximately 13 miles
southeast of Las Vegas, Nevada. This Fifth Round Report is focused on a portion of the BMI
Common Areas known as the Eastside — consisting of approximately 2,320 acres. The Eastside is

shown in Figure 1-1.

The Eastside BMI Common Areas consists of former used and unused wastewater effluent ponds
(now dry) into which various wastewaters from the BMI Industrial Complex were discharged
from the early 1940s through 1976, and portions of the system of conveyance ditches that were
used to transport those wastewaters to the effluent ponds. The Eastside also includes municipal
rapid infiltration basins (RIBs) and recently-active, lined ponds in the southwestern portion of
the Upper Ponds that were constructed over the former ponds (also known as the TIMET active
ponds or the Pabco Road ponds). In addition to the active and former effluent ponds and
conveyance ditch segments, the Eastside also includes adjoining lands northeast of Boulder
Highway, northwest of Lake Mead Boulevard, and south of the Las Vegas Wash. With the
exception of a short segment that traverses Parcel 9 South, conveyance ditch segments to the

west of Boulder Highway are not part of the Eastside Site.

The transport and disposal of industrial and sewage effluent is understood to be the primary
source of chemicals in the former ponds and ditch areas. There were no industrial or
manufacturing activities on the Eastside Site. In addition to the on-site sources of chemicals,
potential off-site sources have also been identified. Elevated concentrations of perchlorate,
arsenic, and hexavalent chromium impacted groundwater has been reported and well
documented in groundwater samples collected from up-gradient and off-site wells located west
and southwest of the Eastside Site indicating that contaminants are currently flowing beneath a

portion of the Eastside Site.

Potential off-site sources of either water or chemicals in groundwater include nearby facilities
such as the City of Henderson Water Reclamation Facility/Bird Preserve, the facilities currently
operating within the BMI Industrial Complex (e.g., Tronox LLC [formerly Kerr-McGee
Chemical, LLC], Titanium Metals Corporation [TIMET], Olin Chlor Alkali [formerly known as

Pioneer Americas LLC, which includes former Stauffer and Montrose sites], two City of

N\
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Henderson Rapid Infiltration Basins [RIBs], and the non-active facility owned by American
Pacific Corporation [AMPAC] [former PEPCON plant] located west of the BMI Complex.

1.2 SITE HYDROGEOLOGY
The following four aquifers are present within the Las Vegas Valley:

® A shallow, sometimes seasonal, unconfined aquifer within the Quaternary alluvial (Qal) fan

and valley fill deposits overlying the Upper Muddy Creek Formation (UMCY);

¢ The shallow Muddy Creek artesian aquifer (between 200 and 450 feet below ground surface
[bgs]), separated from the underlying middle aquifer by a persistent blue clay layer;

¢ The middle Muddy Creek artesian aquifer (~500 feet bgs), a highly productive aquifer

historically considered the primary source of groundwater in the valley; and
¢ The lower Muddy Creek artesian aquifer (~700 feet bgs).

Site-specific hydrostratigraphy has been established based on the investigations discussed in
Section 4 of the BRC Closure Plan (BRC, 2006), which was revised by BRC and submitted to
the NDEP on May 10, 2007. In summary, site-specific hydrologic conditions are as follows:

¢ Consistent with the above, two distinct water-bearing zones were identified within the upper
400 feet of the site profile: an upper or shallow unconfined water-bearing zone hereafter
known as the Shallow Water-Bearing Zone (Shallow Zone) and a deep, confined water-
bearing zone which is in the Upper Muddy Creek formation (UMC) (for purposes of the
Site, this is referred to as the Deep Water-Bearing Zone (Deep Zone). Sporadic, thin,
unpredictable water-bearing lenses were also encountered in the silt and clay middle zone
between the two water bearing zones and are hereafter known as the Middle Water-Bearing
Zone (Middle Zone) within the UMCH.

¢ First ground water is generally encountered in the Quaternary Alluvium (Qal), and in places,
the topmost layers of the Upper Muddy Creek formation (UMC). The depth at which this
zone is encountered varies across the Site, with the shallowest depth occurring at the northern

boundary and the deepest at the southern boundary.

e Wells completed in the UMCf (both in the Deep, confined water-bearing zone and in the
overlying sporadic, silt and sandy water-bearing lenses of the Middle Zone) generally

demonstrate a low capacity to produce water.

N\
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1.3 PURPOSE AND SCOPE

The fifth round groundwater monitoring was performed to collect groundwater data to
characterize the Site geochemistry and hydrogeology, to provide data to improve the
understanding of the Site-wide CSM, and to evaluate groundwater conditions to ensure that
public health and the environment are protected, establish baseline conditions in areas where
these conditions have not been established, and, determine if contaminant plumes are present,
and if so, if they are migrating.

The following activities were performed during the fifth round groundwater monitoring event.

e Performed well head inspections, including surface completion and well security.

e Measured depth to groundwater in wells relative to top of casing (TOC).

e Measure total depth of well relative to TOC, in wells without dedicated pumps in place.
e (ollected photo-ionization detector (PID) readings at well heads.

e (ollected groundwater samples for laboratory chemical analysis using both micro-purge and

net-purge sampling techniques.
¢ [Evaluated hydrogeology and chemical analytical results for water quality.

e Evaluated data for trends based on previous data and project-specific screening levels.

1.4 REPORT ORGANIZATION

The following is the outline for the Fifth Round Sampling Report.

e Section 1.0 presents the introduction information pertaining to the project history and

hydrogeology, purpose and scope, and report organization.

e Section 2.0 presents the groundwater monitoring program information pertaining to
groundwater program activities including; well measurements, sample collection,
decontamination procedures, management of investigation-derived waste, and analytical

program.

e Section 3.0 presents the groundwater monitoring data including; groundwater conditions, and
analytical results.

e Section 4.0 lists the references.

\
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* Appendices:

Appendix A — presents the electronic database, and an electronic copy of the Fifth Round

Sampling Report

Appendix B — presents the well hydrographs
Appendix C — presents the concentration trend graphs
Appendix D — presents the concentration figures

Appendix E — presents cation-anion balance tables of all five groundwater sampling

events
2.0  GROUNDWATER MONITORING PROGRAM

Groundwater monitoring and sampling procedures were performed as specified in the Revised
Periodic Groundwater Monitoring Plan for Groundwater Sampling and Analysis — BMI
Common Areas (Eastside), Henderson, Nevada (MWH, 2006), BMI Common Areas (Eastside)
Fifth Round Groundwater Monitoring Work Plan, BMI Complex, Henderson, Nevada (Revision
0)(BRC, 2008) and associated NDEP letter dated March 21, 2008, and associated revised Site-
specific Field Sampling and Standard Operating Procedures (FSSOPs; BRC, MWH, and ERM
2007) and revised BRC Quality Assurance Project Plan (QAPP; BRC and ERM 2008).
Additionally, with the approval of the NDEP transmittal dated March 31, 2006, BRC modified
the groundwater sampling procedures to include the micro-purge and sampling methodology for

the program.

Chemicals known or suspected to be associated with historical area operations and potential
impacted groundwater — site-related chemicals (SRC) for the BMI Common Areas (Eastside) are
presented in Table 2-1. The current GMP Analytical Program implemented during the Fifth
Round Event is included as Table 2-2. Wells utilized for water level measurements only are
presented in Table 2-3. Analytical laboratories, analytical methods, sample containers,
preservation, and holding times associated with the groundwater program are presented in Table
2-4. Prior to implementing the Second Round event, at the request of BRC, NDEP approved a
reduction in the required analyses in Meeting Minutes dated July 25, 2006. These changes
include discontinuing analyses of groundwater samples for polynuclear aromatic hydrocarbons
(PAH) by EPA Method SW8310, polychlorinated biphenyls (PCB) by EPA Method SW8082,
herbicides by EPA Method SW8151A, dioxin and furans by EPA Method SW8290, cyanide by
EPA Method 9010, sulfite by EPA Method 377.1, sulfide by EPA Method 376.1/376.2, total

N\
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petroleum hydrocarbons (TPH) by EPA Method SW8015B, and methyl mercury by EPA
Method 1630. These analyses have been excluded from the current sampling program as listed in
Table 2-2. Tables 2-2 and 2-3 reflects the current approved monitoring and sampling program.
Prior to implementing the Fourth Round event, at the request of BRC, NDEP approved an
additional reduction in the required analyses in letter dated January 5, 2007. These changes
include discontinuing analyses of groundwater samples for glycols and alcohols by EPA Method
SW8015B, and flashpoint by EPA Method 1010. These analyses have been excluded from the
current sampling program. Prior to implementing the Fifth Round event, at the request of BRC,
NDEP approved additional reduction in required groundwater analyses for individual wells
which have been consistently non-detect for the following analyses; Aldehydes by EPA Method
8315A, organic acids by HPLC, OCPs by EPA Method 8081A, and SVOCs by 8270C. The
following analyses were removed completely from the program; Dichlorobenzil by EPA Method
8270C, OPPs by EPA Method 8141A, and dissolved gases by RSK 175. The changes to the

analytical program are presented in Table 2-2.

The Fifth Round event included utilizing 36 on-site BRC wells (previously installed during the
2004 Hydgrogeological Characterization Investigation), 4 BRC replacement wells (MCF-06A-R,
MCF-08B-R, AA-23R, and MCF-23A-R), 35 newly installed BRC wells (installed between June
and August 2007 and March and August 2008), and 33 non-BRC wells totaling 108 wells
utilized for chemical analyses. Four BRC wells (AA-11, AA-14, AA-15, AA-19) and 43 non-
BRC wells were used for groundwater level measurements only and are presented in Table 2-3.
Figure 1-2 shows the locations of all 155 proposed wells identified for the monitoring and/or
sampling for the GMP. One-hundred wells are completed in the Qal located across the Site, five

wells are completed across both the Qal and MCf, and 50 wells are screened within the MC{.

As mentioned above during 2007 and 2008 BRC installed 35 new wells and 4 replacement wells
across the Site to provide additional data for the CSM. BRC installed a total of 28 First Zone
wells (AA-UW1 through AA-UW6, DBMW-1 through DBMW-22, and AA-23R), one Middle
Zone well (MCF-08B-R), and 10 Deep Zone wells (MCF-17A through MCF-25A, and MCF-
06A-R). The well construction details including screened lithologic units are provided in Table
2-5.

Additionally, during the Fifth Round event the following tracer analyses were performed in order

to obtain additional data associated with possible data gaps in the CSM.

N\
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e Delta "0 (518 Oxygen )(Stable isotopes of oxygen ("*0/'°0))
e Delta’H (6D Hydrogen )(Stable isotopes of hydrogen (deutrium (2H ) to protium (IH )
e  Tritium (3H)

The analyses were performed on the following monitoring well triplets:

Northern Site Area (near Las Vegas Wash) wells AA-08 (Shallow Zone), MCF-08B-R (Middle
Zone), and MCF-17A (Deep Zone) were sampled and analyzed.

Northern Site Area (upgradient of northern RIBs) wells DM-5 (Shallow Zone) proposed but was
not sampled due to lack of water, MCF-05 (Middle Zone), and MCF-20A (Deep Zone) were
sampled and analyzed.

Middle Site Area (near high perchlorate and TDS detections) wells MCF-16C (Shallow Zone),
MCF-16B (Middle Zone), and MCF-16A (Deep Zone) were sampled and analyzed.

Southern Site Area (near plants sites) wells AA-O1 (Shallow Zone), MCF-02B (Middle Zone),
and MCF-01A (Deep Zone) were sampled and analyzed.

The results and summary of the analytical data are presented in Section 3.2.

The following sections briefly describe the procedures, and analytical program, implemented by
BRC contractors during field activities associated with the Fifth Round event conducted at the
Site.

2.1 WELL INSPECTION AND MEASUREMENTS

Every monitoring well scheduled for water level measurement or sampling was inspected for
deficiencies and problems. An inspection log was completed, noting all deficiencies and
problems and is presented as Table 2-6. The following general information was documented
during the inspections:

o Date, well identification number; and

e Description of condition for:

Security posts, well pad, security casing, and dedicated sampling components, if
applicable;

Gasket, lock, well casing, well head, flange bolt tightness; and

N\
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Straightness of the well head.

In addition to the routine well inspection, each well total depth was measured to determine if
formation material surrounding the well has migrated into and accumulated inside the well
casing for wells not utilizing dedicated pump systems. Wells that contain an accumulation of

material that exceeds 20% of the screened interval would be considered for redevelopment.

During the First Quarterly Monitoring Event well PC-62 was inaccessible due to a bee hive
inside the well box lid. This well was accessed during the Second, Third, Fourth, and Fifth
Round Events with no issues. During the First Quarterly Monitoring Event well MCF-03A was
inspected and it was determined that approximately 10 feet of silt was in the bottom of the well.
The field crew proceeded to re-develop the well and remove the silt. The dedicated pump system
was then installed into the well. Well MCF-03A was sampled during the Second, Third, and
Fourth Quarterly Monitoring Events with no identified problems. Due to the emplacement of the
dedicated pump system, the total depth of the well was made difficult to measure during the
subsequent events. At the direction of the NDEP, BRC removed the dedicated pump system on
June 11, 2007 and measured the total depth of well MCF-03A. The total depth was measured at
379.35 feet-below top of casing (ft.-btoc), indicating that there is approximately 8.4 feet of
sedimentation in the bottom of the well, which exceeds the maximum allowable limit of 20% of
screen interval. On January 23, 2008, prior to the Fifth Round event well MCF-03A was re-
developed and the amount of silt measured in the bottom of the well prior to sampling was

approximately 1.65 feet, less than 20% of the screened interval, so the well was sampled.

During the Fifth Round event one well (PC-24) utilized for chemical analyses was identified as
having excessive sedimentation measured at the bottom the well. PC-24 had a measured total
well depth variance of -3.71 feet or approximately 24.7% of the screen interval filled with
sediment. This well is owned by Tronox. BRC will notify Tronox of the status of the well
sedimentation, and discuss well development prior to future sampling events. This information is
presented in Table 2-6.

During the Fifth Round well inspection and measurement activities, four wells could not be
located (HMWWT-8, PC-84, PC-106, and PZ-13). One well was determined to have been
abandoned (PC-105). Well PC-40 could not be accessed due to the lock on the well not matching
the keys typically used for that well. Well MW-01 located in the COH Landfill was noted as
being filled with soil and plugged at a depth of 4.65 feet btoc during inspection and was not
cleared and sampled during the Fifth Round event. Eight wells were determined to be dry during
well inspection and measurement activities (AA-15, COH-1A, DM-4, DM-7B, DM-8, DM-9,
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PC-89, POD-7). Two wells were determined to have insufficient water column to collect
chemical samples (DBMW-18 and DM-5). Proposed water level measurements were not
collected on a total of 7 wells during this event, based on the circumstances discussed above.
Chemical analytical groundwater samples were not collected from a total of 2 wells (DBMW-18

and MW-01) during this event based on the discussion provided above.

During the Fifth Round well inspection activities, three BRC wells (AA-07, MCF-07, and MCF-
09A) were identified as not being secure. The wells did not have adequate locking lids, and/or
well caps. Wells AA-07 and MCF-07 are both located in the northeast corner of the Site within
the Tuscany Hills Community. Well MCF-09A is located north of Warm Springs Road and
Boulder Highway and east of Pabco Road in the Upper Pond Area. BRC has secured these wells
since the time of sampling. In addition, 20 non-BRC owned wells utilized during the Fifth Round
event were also identified as not being secure wells. Many of the wells were identified as having
no bolts in the lids or having broken lids. BRC will notify the well owners of the status of the

wells prior to future sampling events. The well inspection summary is presented in Table 2-6.

Water level measurements provide a measure of water potential (hydraulic head) at specific
geographic locations and depths beneath the Eastside Site. The primary purpose for measuring
water levels in monitoring wells is to determine horizontal and vertical groundwater flow
directions and gradients. These measurements, when converted to elevations relative to a
standard datum like mean sea level (msl) which is used for the Site, and posted on a map, can be
contoured to prepare potentiometric surface maps, and used to determine where and at what rate

groundwater is moving.

Water level measurements collected from wells located proximate to each other and screened in
different monitoring zones are used to determine vertical gradients and the potential for vertical
flow. In areas of the Site where wells are not within close proximity to each other, vertical
gradients may be determined from wells screened in the different monitoring zones located short
distances apart (i.e., within 300 feet or so of each other). The difference in groundwater level
elevations between two wells screened in different water-bearing zones, divided by the vertical
difference between the wells is used to determine if there is a potential for groundwater to flow
up or down from one zone to another. This information is important because it is used to

determine how and/or where groundwater contaminants may be migrating.

Water level data collected from pump tests performed in wells across the site as well as water

level measurements generally support a downward vertical gradient in the unconfined Shallow
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Zone wells. Additionally, an upward vertical groundwater gradient is generally observed in wells
screened in the Middle and Deep water-bearing zones of the UMCT across the Site. In the
northwest portion of the Site, artesian groundwater conditions were observed in wells MCF-08B-
R (Middle Zone), MCF-08A (Deep Zone), and MCF-17A (Deep Zone), further supporting the

upward vertical gradient in the Middle and Deep Zones.

Horizontal gradients are calculated as the difference in groundwater elevations between wells
screened in the same monitoring zone divided by the horizontal distance between the wells. The

horizontal gradients indicate the direction of groundwater flow, from higher to lower elevations.

Water levels were measured in all available wells across the Eastside Site and adjacent areas as
shown in Figure 1-2 during the Fifth Round event (June 3, 4, 5,and 6, 2008) to provide data for a
“snapshot” of water levels, gradients, and flow directions. All of the water level measurements
were conducted over a 