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ACRONYMS AND ABBREVIATIONS

AOC area of concern

AOP administrative operating procedure
ARCH air-rotary casing hammer

bgs below ground surface

BH borehole

BSG Burn Site Groundwater

°C (degrees) Celsius

CME Corrective Measures Evaluation

CSS Colorado Silica Sand

CYN Canyons (Burn Site Groundwater)
DAF dilution attenuation factor

DOE U.S. Department of Energy

DRO diesel range organics

EFO Environmental Field Office

EPA U.S. Environmental Protection Agency
ER Environmental Restoration

FOP field operating procedure

ft/min feet per minute

GEL GEL Laboratories LLC

GRO gasoline range organics

HE high explosives

HSA hollow-stem auger

HSWA Hazardous and Solid Waste Amendments
IMWP Interim Measures Work Plan

KAFB Kirtland Air Force Base

MCL maximum contaminant level

MDA minimum detectable activity

MDL method detection limit

Hg/kg microgram(s) per kilogram

Mo/l microgram(s) per liter

mg/kg milligram(s) per kilogram

mg/L milligram(s) per liter

NAD North American Datum

NMED New Mexico Environment Department
NMOSE New Mexico Office of the State Engineer
NMSPC New Mexico State Plane Coordinates
NPN nitrate plus nitrite

oD outside diameter

PPE personal protective equipment

PQL practical quantitation limit

PVvC polyvinyl chloride

RCRA Resource Conservation and Recovery Act
RPD relative percent difference

Sandia Sandia Corporation

SC specific conductivity

SNL/NM Sandia National Laboratories, New Mexico
SSL soil screening level
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SWMU
svoC
TAL
TPH
voC
WDC

ACRONYMS AND ABBREVIATIONS (Concluded)

Solid Waste Management Unit
semivolatile organic compound
Target Analyte List

total petroleum hydrocarbons
volatile organic compound

WDC Exploration and Wells, Inc.
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1.0 INTRODUCTION

This report documents the activities for soil sampling and installation of groundwater monitoring
wells at the Burn Site Groundwater (BSG) area of concern (AOC) (hereafter referred to as the
Study Area) at Sandia National Laboratories, New Mexico (SNL/NM). SNL/NM is managed and
operated by Sandia Corporation (Sandia), a wholly-owned subsidiary of Lockheed Martin
Corporation, for the U.S. Department of Energy’s (DOE) National Nuclear Security
Administration under contract DE-AC04-94AL85000.

The project activities were performed from July through August 2010 by SNL/NM Environmental
Restoration (ER) Operations (formerly ER Project) personnel and the SNL/NM drilling
contractor, WDC Exploration and Wells Inc. (WDC). Drilling activities began with borehole
drilling and sampling during the week of July 5, 2010. Well construction and development
fieldwork was completed at the end of July 2010. Land surveys of the four new wells to establish
the location coordinates and elevations were completed on August 16, 2010, and transmitted to
SNL/NM personnel on August 26, 2010. This report also discusses the results for hydrologic
slug tests and two quarters of groundwater monitoring data obtained from the newly installed
wells.

1.1 Regulatory Action

The New Mexico Environment Department (NMED) Hazardous Waste Bureau provides
regulatory oversight of SNL/NM ER Operations and implements and enforces federal
regulations mandated by the Resource Conservation and Recovery Act (RCRA). All ER
Operations Solid Waste Management Units (SWMUSs) and AOCs are listed in Module 1V of the
SNL/NM RCRA Part B Operating Permit, “Special Conditions Pursuant to the 1984 Hazardous
and Solid Waste Amendments (HSWA) to RCRA for Sandia National Laboratories” (NMED
1993).

In April 2004, the Compliance Order on Consent (the Order) (NMED April 2004) between the
NMED, DOE, and Sandia became effective, which specifically identified the Study Area as
requiring a corrective measure. The groundwater monitoring activities for the Study Area are not
associated with a single SWMU, but are more regional in nature. Before the finalization of the
Order in April 2004, groundwater investigations at the Study Area had been conducted
voluntarily by SNL/NM ER Operations.

Initially, groundwater monitoring in the Study Area was initiated to satisfy the requirements of
the SNL/NM HSWA Permit. The Order transferred regulatory authority for this corrective action
from the HSWA module of the Permit to the Order. The corrective action of the Study Area must
comply with requirements set forth in the Order for site characterization and the development of
a Corrective Measures Evaluation (CME).

In response to the Order, the DOE and Sandia initially submitted the following two documents to
the NMED: (1) “Current Conceptual Model of Groundwater Flow and Contaminant Transport at
Sandia National Laboratories/New Mexico Burn Site” (current conceptual model [SNL/NM

June 2004a)), and (2) “Corrective Measures Evaluation Work Plan for Sandia National
Laboratories/New Mexico Burn Site” (SNL/NM June 2004b). The current conceptual model
provides site-specific characteristics by which remedial alternatives were evaluated. The

AL/1-12/WP/SNL11:R6141.docx 1-1 140692.01012000 01/10/12 3:00 PM



CME Work Plan provides a description and justification of which remedial alternatives were
considered and the methods and criteria to be used in the evaluation. The CME Work Plan was
completed to comply with both the requirements set forth in the Order and guidance provided by
the U.S. Environmental Protection Agency’s (EPA) RCRA Corrective Action Plan (EPA 1994).

On March 1, 2005, the DOE and Sandia received a letter from the NMED (February 2005) that
rejected the CME Work Plan and stipulated the following requirements for DOE and Sandia
completion:

e Prepare and submit an Interim Measures Work Plan (IMWP) within 90 days from
the receipt of the letter (by May 30, 2005).

e Perform additional characterization of the nitrate-contaminated groundwater near
the Burn Site. Specifically, the downgradient extent of groundwater with nitrate
concentrations greater than 10 milligrams per liter (mg/L) shall be determined.

¢ Install one additional monitoring well “adjacent to SWMU-94F in order to establish
groundwater conditions in this petroleum-contamination source area.”

The DOE and Sandia submitted the IMWP to the NMED in May 2005 that proposed the
installation of additional groundwater monitoring wells to characterize the extent of nitrate
contamination in the aquifer downgradient of CYN-MW1D and fuel-related compounds
downgradient of SWMU 94F (SNL/NM May 2005). (The Study Area was formerly referred to as
the “Canyons Area Groundwater”; therefore, “CYN” is the prefix used to identify the groundwater
monitoring wells.) The selected interim measures described in the IMWP included installation of
three additional groundwater monitoring wells, groundwater monitoring, and institutional
controls.

Data collected as part of additional characterization required by the IMWP were incorporated
into an updated version of the current conceptual model (SNL/NM April 2008a). The revised
conceptual model provides the basis for a technically defensible remediation program that was
developed and documented in the CME Work Plan (SNL/NM April 2008b), the results of which
will eventually be documented in the CME Report. The April 2008 CME Work Plan was
developed to address the concerns outlined in the letter from the NMED (February 2005) and
comply with requirements of the Order. The CME Work Plan presents information and data
gathered during interim measures, performance and compliance goals, as well as objectives for
the remediation of the BSG.

A letter to the DOE and Sandia was received from the NMED on April 30, 2009 (NMED April
2009) entitled, “Perchlorate Contamination in Groundwater, Sandia National Laboratories,
EPA ID# NM5890110518.” The NMED'’s letter discussed the occurrence of perchlorate in
groundwater at concentrations at or greater than 1 microgram per liter (ug/L) at various
locations at SNL/NM. The letter states:

Perchlorate contamination occurs in groundwater at or near the Lawrence [sic] Canyon Burn Site

(CYN-MWS6) at about 6-9 ug/L [micrograms per liter]. Pursuant to Section VI.K.1.b of the Consent
Order, the Permittees must characterize the nature and extent of the perchlorate contamination at
or near the Lawrence [sic] Canyon Burn Site. The Permittees must submit to the NMED a plan for
such characterization within 90 days of receipt of this letter. The plan shall include a schedule for

implementation of the characterization work that is planned.
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The “Burn Site Groundwater Characterization Work Plan, Installation of Groundwater Monitoring
Wells CYN-MW9, CYN-MW10, and CYN-MW11; Collection of Subsurface Soil Samples”
(hereafter referred to as “the Characterization Work Plan”) (SNL/NM November 2009) was
prepared in response to the NMED’s April 2009 letter. The April 2009 NMED letter required that
the DOE and Sandia prepare the Characterization Work Plan for NMED approval by July 30,
2009. The DOE and Sandia requested an extension of the due date for a response to the April
2009 NMED letter in order to meet with the NMED to review existing data and outline further
characterization strategies. DOE and Sandia personnel met with NMED representatives in June
and July 2009 (SNL/NM June 2009a and SNL/NM July 2009) and submitted a letter requesting
an extension to November 30, 2009 (DOE July 2009). The results of the discussions at the June
and July meetings (SNL/NM June 2009a and July 2009) were incorporated in the
Characterization Work Plan.

In February 2010, the DOE and Sandia received the “Notice of Conditional Approval, Burn Site
Groundwater Characterization Work Plan” from the NMED (February 2010). The conditions of
approval included the following requirements:

e Install the new groundwater monitoring well CYN-MW11 within 10 feet of the
existing Burn Site Production Well

o Install polyvinyl chloride (PVC) well screens that are no longer than 20 feet in
length

¢ Provide clarification on the information to be submitted with the Field Report and
subsequent reports

1.2 Site Description and History

SNL/NM personnel manage the Coyote Canyon Test Area in the eastern portion of Kirtland Air
Force Base (KAFB) (Figure 1.2-1). The Study Area is located in Lurance Canyon, one of

three canyons that are located on the eastern edge of the Coyote Canyon Test Area within the
Manzanita Mountains. Two other canyons, Madera Canyon and Sol se Mete Canyon, intersect
Lurance Canyon to the west of the Study Area. These three canyons are the headwaters of
Arroyo del Coyote.

The Study Area is located along the eastern margin of the Albuquerque Basin, and the terrain is
characterized by large topographic relief, exceeding 500 feet. Lurance Canyon provides local
westward drainage of ephemeral surface-water flows to Arroyo del Coyote and deeply cuts
through Paleozoic and Precambrian rocks.

The Lurance Canyon Burn Site (SWMU 94) and the collocated Lurance Canyon Explosive

Test Site (SWMU 65) have been used since 1967. Most research has involved testing the fire
survivability of transportation containers, weapon components, simulated weapons, and satellite
components. Historical operations also include open detonation of high explosives (HE) and the
open burning of HE materials, liquid propellants, and solid propellants. Most HE testing occurred
between 1967 and 1975 and was completely phased out by the 1980s. Burn testing began in
the early 1970s and has continued to the present.
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Early burn testing was conducted in unlined pits excavated in native soil. By 1975, portable
steel burn pans were used for open burning operations primarily conducted with JP-4 (jet fuel
composition 4). The Light Air Transport Accident Resistant Container Unit was constructed in
1980, and other engineered burn units were constructed by 1983. These burn units used jet
fuel, gasoline, and diesel for the burn tests.

Groundwater samples collected during 1996 from the Burn Site Well (a honpotable production
well used for fire suppression) contained elevated concentrations of nitrate (24.3 mg/L in
November 1996). In 1997, the NMED, DOE, and Sandia agreed to investigate the source of this
contamination. Later in 1997, monitoring well CYN-MW1D and piezometer CYN-MW2S were
installed downgradient of the Burn Site well. Samples from well CYN-MW1D contained nitrate
concentrations above the maximum contaminant level (MCL) of 10 mg/L. Two more wells,
CYN-MW3 and CYN-MW4 were installed between 1999 and 2001 to further characterize the
Study Area. Based on further regulatory requirements, monitoring wells CYN-MW6, CYN-MW?7,
and CYN-MWS8 were installed in 2006.

Since the initial discovery of nitrate at the Study Area, numerous characterization activities have
been conducted. The results of these characterization activities are summarized in two versions
of the “Current Conceptual Model of Groundwater Flow and Contaminant Transport at Sandia
National Laboratories/New Mexico Burn Site” (SNL/NM June 2004a and April 2008a). These
two versions of the Burn Site conceptual model provide a comprehensive list of groundwater
monitoring data sources used to support the summary of investigations.

Routine sampling of the six wells in the Study Area revealed that CYN-MW®6 had reported
perchlorate detections above the screening level specified in the Order (NMED April 2004).
Based on these perchlorate detections, SNL/NM personnel were required to sample site soil
and install the groundwater monitoring wells described in this report (NMED April 2009).

1.3 Geologic Setting

The Manzanita Mountains are composed of a complex sequence of uplifted Precambrian
metamorphic and granitic units that were subjected to significant deformation. These units

are capped by Paleozoic sandstones, shales, and limestones of the Sandia Formation and
Madera Group. The geologic history of the Manzanita Mountains is thoroughly described in the
Groundwater Investigation, Canyons Test Area, Operable Unit 1333 Burn Site, Lurance Canyon
(SNL/NM November 2001) and utilizes the model presented by Brown et al. (1999). The local
geology is also summarized in two versions of the current conceptual model of the Study Area
(SNL/NM June 2004a and April 2008a).

Groundwater in the Manzanita Mountains predominantly occurs in fractured metamorphic and
intrusive units that consist of metavolcanics, quartzite, metasediments (schists and phyllites),
and the Manzanita Granite. Groundwater migrates through bedrock fractures in a generally
westward direction. The Burn Site Spring is the only perennial spring in the area and is located
upgradient of the testing facilities at a limestone outcrop. The permeability of the fractured
bedrock units is low and well yields are small. Groundwater discharges to small ephemeral
springs located at the base of the Manzanita Mountains approximately 3 miles west of the Burn
Site. Additionally, some groundwater may discharge as underflow to unconsolidated
sedimentary deposits of the Albuquerque Basin.
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The Precambrian metamorphic rocks are typically fractured as a result of the long and complex
history of regional deformation. Drill core samples and surface exposures indicate that the
fractures in shallow bedrock are filled with chemical precipitates such as calcium carbonate.
The carbonate precipitation likely occurred when the water table was elevated prior to the
development of the Rio Grande. As chemical precipitates filled the fractures, permeability was
effectively reduced, creating a semiconfined unit above underlying bedrock with open fractures.

The Study Area is bisected by a north-south—trending system of faults, consisting locally of
several high-angle normal faults that are downfaulted to the east. Faults (where exposed) are
characterized by zones of crushing and brecciation. The Burn Site fault exhibits a north to south
trend in the vicinity of the Burn Site Well and monitoring well CYN-MW4. Nearby outcrops
indicate that the fault displacement is approximately 160 feet.

The canyon floor at the Study Area consists of unconsolidated alluvial fill deposits over bedrock.
Typically, these deposits are composed of sand and gravel derived from the erosion of upslope
colluvium and bedrock. Based on borehole data, alluvial thickness in the Study Area ranges
from 21 to 55 feet.

When the Burn Site Well was drilled in 1986, the depth to groundwater-bearing strata was
approximately 222 feet below ground surface (bgs). Following completion of the well in fractured
bedrock, the water level rose approximately 150 feet due to positive head. The fractured rocks
of the Manzanita Mountains are recharged by infiltration of precipitation, largely occurring during
summer thundershowers and, to a lesser degree, winter snowfall on the higher elevations.
Groundwater recharge is restricted by high evapotranspiration rates (losses to the atmosphere
by evaporation and plant transpiration) and low permeability of the fractured bedrock.

Regionally, groundwater in the western Manzanita Mountains flows generally towards the west
from a groundwater flow divide located east of the Study Area (SNL/NM November 2001).
Westward groundwater flow across Lurance Canyon discharges primarily as direct underflow to
the unconsolidated basin-fill deposits of the Albuguerque Basin. Based on field observations,
some discharge also occurs at springs along the mountain front. Much of the flow that
discharges from these springs undergoes evapotranspiration. Some flow from the springs
infiltrates nearby alluvial deposits.

Annual precipitation in the Manzanita Mountains is in the form of rainfall and minimal snowfall.
July and August are typically the wettest months; 45 to 62% of annual precipitation accumulates
during summer thunderstorms from July to October (WRCC 2002). The average annual
precipitation in this drainage basin is estimated to range between 12 and 16 inches (SNL/NM
April 2008a). Annual potential evapotranspiration in the Albuquerque area greatly exceeds
annual precipitation. Because much of the rainfall in the Lurance Canyon drainage occurs
during the summer, losses to evapotranspiration are high. A small percentage may infiltrate into
the exposed bedrock or into alluvial deposits along the canyon floor.

Ephemeral surface-water flows occur in response to precipitation in the drainage basin. Two
piezometers (12AUP-01 and CYN-MW2D) were constructed in the Study Area to monitor
moisture within the channel deposits at the contact with underlying Precambrian bedrock. No
appreciable water has been detected in either piezometer.
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Figure 1.3-1 provides the locations of the new groundwater monitoring wells and shows the
potentiometric surface for the Study Area monitoring well network based on October 2010 water
level measurements. The general direction of groundwater flow beneath the Study Area is to the
west as indicated by the potentiometric surface. No water supply wells are located near the
Study Area, except for the Burn Site Well that had been used only occasionally before 2003 for
nonpotable applications such as fire suppression. Groundwater levels in the Paleozoic rocks
near the Study Area are not influenced by regional water supply well pumping from the basin-fill
alluvial deposits of the Albuquerque Basin.

The apparent horizontal groundwater gradient based on Study Area wells varies from
approximately 0.004 to 0.14 feet per foot (SNL/NM April 2008a). The hydraulic gradient west of
the Study Area flattens substantially. The wide-ranging hydraulic gradients in the Study Area
indicate that localized groundwater systems associated with brecciated fault zones in the low-
permeability fractured bedrock are poorly connected and are effectively compartmentalized.

1.4 Project Objectives

The objectives of this field program were to perform soil sampling at 10 borehole (BH)

locations (BHOO01 through BH010) and to install and develop four groundwater monitoring wells
(CYN-MW9, CYN-MW10, CYN-MW11, and CYN-MW?212). This report is organized by activity, as
follows:

e Chapter 2.0 describes the drilling and sampling of the 10 deep boreholes
(BHOO1 through BH010).

e Chapter 3.0 presents the well installation and development activities for wells
CYN-MW9, CYN-MW10, CYN-MW11, and CYN-MW12.

e Chapter 4.0 discusses the land surveying performed for wells CYN-MW9,
CYN-MW10, CYN-MW11, and CYN-MW12.

¢ Chapter 5.0 discusses waste management activities.
e Chapter 6.0 discusses hydrologic slug tests performed on the four new wells.

¢ Chapter 7.0 addresses variances from the Characterization Work Plan (SNL/NM
November 2009).

e Chapter 8.0 discusses groundwater analytical results for two quarters of
monitoring.

¢ Chapter 9.0 lists the references cited in this report.

This report meets the reporting requirements of both the NMED and New Mexico Office of

the State Engineer (NMOSE) as described in the Characterization Work Plan (SNL/NM
November 2009). The Order specifies the required elements for reporting installation of
monitoring wells (NMED April 2004). The NMOSE requirements are provided in “Rules and
Regulations Governing Well Driller Licensing; Construction, Repair and Plugging of Wells”
(NMOSE August 2005) and in 19.27.4 New Mexico Administrative Code. Appendix A presents
the well data required by the NMED for the newly installed BSG monitoring wells.
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Figure 1.3-1
Burn Site Groundwater Monitoring Well Network and Potentiometric Surface Map (October 2010)
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2.0 DRILLING AND SAMPLING OF DEEP BOREHOLES

2.1 Drilling and Sampling

SNL/NM personnel conducted soil sampling in the vicinity of CYN-MW6 to determine whether a
continuing source of perchlorate or other constituents of concern is present in unconsolidated
deposits. All drilling and soil sampling operations were performed by WDC and supervised by
ER Operations personnel. The boreholes at the soil sampling locations were drilled using a
hollow-stem auger (HSA) drilling rig and associated equipment. The soil sampling field activities
consisted of mobilization, sample collection, and sample shipping. The activities followed the
SNL/NM administrative operating procedures (AOPs) and field operating procedures (FOPs) as
described in the NMED-approved Characterization Work Plan (SNL/NM November 2009).

Deep borehole drilling and soil sampling were completed in July 2010 and consisted of
sampling at 10 locations along two north-south lines that straddle monitoring well CYN-MW6
(Figure 2.1-1). The north-south—trending lines contained five locations each. The western line of
sampling locations was established so that location BHO03 was within 20 feet of CYN-MWS6.
The eastern line of sampling locations was placed 200 feet east of the western line to avoid the
clean backfill associated with SWMU 94F between the two lines of borehole locations.

Samples were collected from unconsolidated deposits (alluvium and colluvium) at 2 and

5 feet bgs and at approximate 5-foot intervals downward to the top of bedrock (Table 2.1-1).
These sampling intervals were target depths only; the unconsolidated deposits contained a
considerable percentage of cobbles, and sufficient amounts of soil could not be collected for
analysis. Competent bedrock was not sampled. The unconsolidated deposits were found to
have a maximum thickness of 35 feet on the southern end of the two sampling lines. The
unconsolidated deposits thin rapidly to the north into exposures of bedrock near the
northernmost sampling locations.

In accordance with FOP 94-05 (SNL/NM February 1994), a geologist described the lithology of
the soil types encountered during drilling. The samples were collected by personnel from the
Environmental Field Office (EFO) and quickly transferred from the split spoon into the sample
containers. Samples were immediately labeled and placed into a cooler, stored at 4°Celsius
(°C), and delivered to the Sample Management Office for processing and shipment to the
appropriate analytical laboratory. A completed Analysis Request and Chain-of-Custody form
accompanied each shipment.

All soil samples were shipped to GEL Laboratories LLC (GEL) in Charleston, South Carolina, for
analyses. Soil samples from all locations and depths were analyzed for nitrate plus nitrite
(NPN), perchlorate, semivolatile organic compounds (SVOCSs), and volatile organic compounds
(VOCs) following EPA analytical methods (Table 2.1-2). GEL was responsible for implementing
the requirements of the method, including analytical methodology, target analytes for
guantification, and internal quality assurance/quality control procedures.

As previously discussed, the unconsolidated deposits contained a considerable percentage of
cobbles. Even with multiple sampling runs at a specified depth, sufficient amounts of soil were
not collected in the sample spoon to perform all analyses on all samples. As a result, some
sampling depths produced no soil for analyses, and several other sampling depths produced a
limited sample volume that required analyte prioritization (Table 2.1-1).
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Figure 2.1-1
Burn Site Groundwater Characterization Soil Sampling Locations, July 2010
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Table 2.1-1
Summary of Burn Site Groundwater Characterization Soil Samples, July 2010

Sample
Sample Interval Sample Sample
Location (ft bgs) ER Sample ID Date AR/COC | Number | Sample Type Comments
BH001 0-2 BSG-BH001-0002 | 7-Jul-10 | 613136 | 089274 | Environmental
4.5-5.5 BSG-BH001-0005 | 7-Jul-10 | 613136 | 089275 | Environmental
9.5-10.5 | BSG-BH001-0010 | 7-Jul-10 | 613136 | 089276 | Environmental
14.5-15.5 | BSG-BH001-0015 | 7-Jul-10 | 613136 | 089277 | Environmental
19.5-20.5 | BSG-BH001-0020 | 7-Jul-10 | 613136 | 089278 | Environmental
BH002 0-2 BSG-BH002-0002 | 8-Jul-10 | 613137 | 089282 | Environmental
0-2 BSG-BH002-0002 | 8-Jul-10 | 613137 | 089283 | Duplicate
4.5-5.5 BSG-BH002-0005 | 8-Jul-10 | 613137 | 089284 | Environmental
BHO003 0-2 BSG-BH003-0002 | 8-Jul-10 | 613137 | 089285 | Environmental
0-2 BSG-BH003-0002 | 8-Jul-10 | 613137 | 089286 | Duplicate
4.5-5.5 BSG-BH003-0005 | 8-Jul-10 | 613137 089287 | Environmental
BH004 0-2 BSG-BH004-0002 | 8-Jul-10 | 613137 | 089288 | Environmental
4.5-5.5 BSG-BH004-0005 | 8-Jul-10 | 613137 | 089289 | Environmental
9.5-10.5 | BSG-BH004-0010 | 8-Jul-10 | 613137 089290 | Environmental
14.5-15.5 | BSG-BH004-0015 | 8-Jul-10 | 613137 089291 | Environmental
BHO005 0-2 BSG-BH005-0002 | 8-Jul-10 | 613137 | 089292 | Environmental
9.5-10.5 | BSG-BH005-0010 | 8-Jul-10 | 613137 089293 | Environmental
14.5-15.5 | BSG-BH005-0015 | 8-Jul-10 | 613137 089294 Environmental | Limited recovery,
no VOC sample
19.5-20.5 | BSG-BH005-0020 | 8-Jul-10 | 613137 | 089295 | Environmental | Limited recovery,
no VOC sample
24.5-25.5 — — — — — Very coarse gravel,
no sample recovery
29.5-30.5 — — — — — Very coarse gravel,
no sample recovery
34.5-35.5 | BSG-BH005-0035 | 8-Jul-10 | 613137 | 089296 | Environmental | Limited recovery,
no VOC sample
BHO006 0-2 BSG-BH006-0002 | 8-Jul-10 | 613138 | 089298 | Environmental
45-55 BSG-BH006-0005 | 8-Jul-10 | 613138 089299 Environmental | Limited recovery,
no VOC sample
BHO007 0-2 BSG-BH007-0002 | 8-Jul-10 | 613138 | 089300 | Environmental
4.5-5.5 BSG-BH007-0005 | 8-Jul-10 | 613138 | 089301 | Environmental
9.5-10.5 | BSG-BH007-0010 | 8-Jul-10 | 613138 | 089302 | Environmental | Limited recovery,
no VOC sample
BHO008 0-2 BSG-BH008-0002 | 8-Jul-10 | 613138 | 089304 | Environmental
0-2 BSG-BH008-0002 | 8-Jul-10 | 613138 | 089305 | Duplicate
4.5-5.5 BSG-BH008-0005 | 8-Jul-10 | 613138 | 089306 | Environmental
9.5-10.5 | BSG-BH008-0010 | 8-Jul-10 | 613138 | 089307 | Environmental
14.5-15.5 | BSG-BH008-0015 | 8-Jul-10 | 613138 089308 | Environmental
19.5-20.5 | BSG-BH008-0020 | 8-Jul-10 | 613138 | 089309 | Environmental
BHO009 0-2 BSG-BH009-0002 | 8-Jul-10 | 613139 | 089311 | Environmental
4.5-5.5 BSG-BH009-0005 | 8-Jul-10 | 613139 | 089312 | Environmental
9.5-10.5 | BSG-BH009-0010 | 8-Jul-10 | 613139 | 089313 | Environmental
14.5-15.5 | BSG-BH009-0015 | 8-Jul-10 | 613139 089314 | Environmental
19.5-20.5 | BSG-BH009-0020 | 8-Jul-10 | 613139 089315 Environmental | Limited recovery,
no VOC sample
24.5-25.5 | BSG-BH009-0025 | 8-Jul-10 | 613139 | 089316 | Environmental

Refer to footnotes at end of table.
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Table 2.1-1 (Concluded)
Summary of Burn Site Groundwater Characterization Soil Samples, July 2010

Sample
Sample Interval Sample Sample
Location (ft bgs) ER Sample ID Date AR/COC | Number | Sample Type Comments
BHO10 0-2 BSG-BH010-0002 | 8-Jul-10 | 613139 | 089318 | Environmental
0-2 BSG-BH010-0002 | 8-Jul-10 | 613139 | 089319 | Duplicate
4.5-55 | BSG-BH010-0005 | 8-Jul-10 | 613139 | 089320 | Environmental
9.5-10.5 | BSG-BH010-0010 | 8-Jul-10 | 613139 | 089321 | Environmental
14.5-15.5 | BSG-BH010-0015 | 8-Jul-10 | 613139 | 089322 | Environmental
19.5-20.5 — — — — — Very coarse gravel,
no sample recovery
24.5-25.5 — — — — — Very coarse gravel,
no sample recovery
29.5-30.5 — — — — — Very coarse gravel,
no sample recovery
34.5-35.5 — — — — — Very coarse gravel,
no sample
recovery.
Weathered bedrock
in drive shoe.
— = Insufficient soil volume recovered for analysis.
AR/COC = Analysis request/chain-of-custody record.
BH = Borehole.
BSG = Burn Site Groundwater (Study Area).
ER = Environmental Restoration.
ft bgs = Foot (feet) below ground surface.
ID = |dentification number.
VOC = Volatile organic compound.

Table 2.1-2
Analytical Parameters for Burn Site Groundwater Characterization Soil Samples
Analyte Analytical Method Reference
Nitrate plus Nitrite EPA 353.2 EPA 1983
Semivolatile Organic Compounds | SW846-8270 EPA 1986 (and updates)
Volatile Organic Compounds SW846-8260 EPA 1986 (and updates)
Perchlorate EPA 314.0 EPA 1999

EPA

SW = Solid Waste.
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Several of the borehole locations had to be modified from the locations proposed in the original
Characterization Work Plan figure due to geologic or logistical reasons (Table 2.1-3). Bedrock
exposed at the land surface did not permit geologic sampling of unconsolidated deposits.
Logistical reasons for slight adjustments of the borehole locations include buried utilities and
topography that precluded the safe operation of the drill rig. After sampling was complete, the
boreholes were located by SNL/NM GIS [Geographic Information Systems] staff using a hand-
held Trimble Global Positioning System unit. The New Mexico State Plane Coordinate System
(NMSPC) coordinates for the boreholes are provided in Table 2.1-3.

Table 2.1-3
Location Data for July 2010 Boreholes in the Burn Site Groundwater Study Area
Borehole NMSPC Coordinates®
Location ID Northing Easting Comments

BHO001 1,457,361 1,592,625 Moved ~80 ft east from the proposed location
due to geologic conditions

BH002 1,457,291 1,592,586 Moved ~40 ft east from the proposed location
due to underground utilities

BHO003 1,457,182 1,592,549

BHO004 1,457,076 1,592,549

BHO005 1,456,968 1,592,576 Moved ~25 ft east from the proposed location
due to drill rig access issues

BH006 1,457,334 1,592,763 Moved ~40 ft south from the proposed location
due to geologic conditions

BHO07 1,457,284 1,592,763

BHO08 1,457,180 1,592,761

BHO009 1,457,087 1,592,738 Moved ~25 ft west from the proposed location
due to drill rig access issues

BHO10 1,456,976 1,592,763

4Coordinates based on the NMSPC, Central Zone, NAD of 1983 converted mathematically from NAD of
1927 using ARC/Info Workstation Automated Machine Language.

BH = Borehole.

ft = Foot (feet).

ID = |dentification number.
NAD = North American Datum.

NMSPC = New Mexico State Plane Coordinate System.

2.2 Soil Sampling Analytical Results

The analytical results for detected analytes in the soil samples are presented in Tables 2.2-1
through 2.2-3. As required by Section VI.K.2 of the Order (NMED April 2004), the
concentrations reported in site soil samples were compared with the soil screening levels
(SSLs) presented in “New Mexico Environment Department Technical Background Document
for Development of Soil Screening Levels, Revision 5.0 (NMED August 2009). For comparison
purposes, the tables provide the following three values (if available) for each analyte: (1) the
SSL for residential soil; (2) the SSL for the groundwater pathway with a dilution attenuation
factor (DAF) of 20; and (3) the SSL for the groundwater pathway with a DAF of 1. This section
summarizes the analytical results for each analyte or group of analytes, and Section 2.3
discusses the extent of these analytes in the Study Area soil.
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Table 2.2-1

Summary of 2010 Soil Sample Nitrate plus Nitrite
Analytical Results for the Burn Site Groundwater Study Area

Sample Attributes NPNP
Record Sample Depth (EPA Method 353.2)
Number? ER Sample ID (ft) (mg/kg)
613136 BSG-BH001-0002 0-2 1.09J
613136 BSG-BH001-0005 4.5-55 5.02J
613136 BSG-BH001-0010 9.5-10.5 3.32J
613136 BSG-BH001-0015 14.5-15.5 0.794 J
613136 BSG-BH001-0020 19.5-20.5 4.83J
613137 BSG-BH002-0002 0-2 2.48J
613137 BSG-BH002-0002—DUP 0-2 3.39J
613137 BSG-BH002-0005 4.5-5.5 2.737J
613137 BSG-BH003-0002 0-2 15.7J
613137 BSG-BH003-0002—DUP 0-2 18.6 J
613137 BSG-BH003-0005 4.5-55 25.1J
613137 BSG-BH004-0002 0-2 19.7J
613137 BSG-BH004-0005 4.5-55 5.34J
613137 BSG-BH004-0010 9.5-10.5 0.484 J
613137 BSG-BH004-0015 14.5-15.5 0.377J
613137 BSG-BH005-0002 0-2 0.715J
613137 BSG-BH005-0010 9.5-10.5 0.424 ]
613137 BSG-BH005-0015 14.5-15.5 0.413J
613137 BSG-BH005-0020 19.5-20.5 0.412 ]
613137 BSG-BH005-0035 34.5-35.5 0.651 J+
613138 BSG-BH006-0002 0-2 1.59 J+
613138 BSG-BH006-0005 45-55 5.38 J+
613138 BSG-BH007-0002 0-2 2.29 J+
613138 BSG-BH007-0005 4.5-55 1.13 J+
613138 BSG-BH007-0010 9.5-10.5 5.17 J+
613138 BSG-BH008-0002 0-2 4,74 J+
613138 BSG-BH008-0002—DUP 0-2 7.15 J+
613138 BSG-BH008-0005 4.5-55 9.49 J+
613138 BSG-BH008-0010 9.5-10.5 13.8 J+
613138 BSG-BH008-0015 14.5-15.5 2.94 J+
613138 BSG-BH008-0020 19.5-20.5 8.14 J+
613139 BSG-BH009-0002 0-2 2.14 J+
613139 BSG-BH009-0005 4.5-55 3.33 J+
613139 BSG-BH009-0010 9.5-10.5 2.41 J+
613139 BSG-BH009-0015 14.5-15.5 1.59 J+
613139 BSG-BH009-0020 19.5-20.5 4,53 J+
613139 BSG-BH009-0025 24.5-25.5 4.38 J+
613139 BSG-BH010-0002 0-2 1.60 J+
613139 BSG-BH010-0002—DUP 0-2 1.28 J+

Refer to footnotes at end of table.
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Table 2.2-1 (Concluded)
Summary of 2010 Soil Sample Nitrate plus Nitrite
Analytical Results for the Burn Site Groundwater Study Area

Sample Attributes NPNP
Record Sample Depth (EPA Method 353.2)
Number? ER Sample ID (ft) (mg/kg)
613139 BSG-BH010-0005 4.5-5.5 0.338 J+
613139 BSG-BH010-0010 9.5-10.5 0.496 J+
613139 BSG-BH010-0015 14.5-15.5 1.32 J+

®Analysis request/chain-of-custody record.

®For data comparison purposes:
NMED Soil Screening Level for Nitrate, Residential is 125,000 mg/kg.
NMED Soil Screening Level for Nitrate, Groundwater Pathway, DAF of 20 is 335 mg/kg.
NMED Soil Screening Level for Nitrate, Groundwater Pathway, DAF of 1 is 16.7 mg/kg.
Reference: NMED August 2009, “New Mexico Environment Department Technical Background

Document for Development of Soil Screening Levels, Revision 5.0.”

BH = Borehole.

BSG Burn Site Groundwater (Study Area).

DAF Dilution Attenuation Factor.

DUP = Duplicate.

EPA  =U.S. Environmental Protection Agency

ER = Environmental Restoration.

ft = Foot (feet).

ID = ldentification number.

J = Estimated value as determined during data validation.

J+ Estimated value with a suspected positive bias as determined during data validation.
mg/kg = Milligram(s) per kilogram.

NMED = New Mexico Environment Department.

NPN = Nitrate plus nitrite.
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Table 2.2-2

Summary of 2010 Soil Sample Semivolatile Organic Compound
Analytical Results for the Burn Site Groundwater Study Area

Sample Attributes

SVOCs”
(EPA Method 8270)

(g/kg)

Record Sample Depth

Number? ER Sample ID (ft) bis(2-Ethylhexyl)phthalate
613136 BSG-BH001-0002 0-2 ND (<66.7)
613136 BSG-BH001-0005 4.5-5.5 ND (<66.6)
613136 BSG-BH001-0010 9.5-10.5 ND (<66.7)
613136 BSG-BH001-0015 14.5-15.5 ND (<66.7)
613136 BSG-BH001-0020 19.5-20.5 131
613137 BSG-BH002-0002 0-2 87.9
613137 BSG-BH002-0002—DUP 0-2 131
613137 BSG-BH002-0005 4.5-5.5 110
613137 BSG-BH003-0002 0-2 ND (<66.6)
613137 BSG-BH003-0002—DUP 0-2 ND (<66.6)
613137 BSG-BH003-0005 4.5-5.5 96.2
613137 BSG-BH004-0002 0-2 ND (<66.7)
613137 BSG-BH004-0005 4.5-5.5 ND (<66.5)
613137 BSG-BH004-0010 9.5-10.5 ND (<66.7)
613137 BSG-BH004-0015 14.5-15.5 ND (<66.5)
613137 BSG-BH005-0002 0-2 ND (<66.7)
613137 BSG-BH005-0010 9.5-10.5 ND (<66.6)
613137 BSG-BH005-0015 14.5-15.5 ND (<66.6)
613137 BSG-BH005-0020 19.5-20.5 ND (<66.5)
613137 BSG-BH005-0035 34.5-35.5 ND (<66.6)
613138 BSG-BH006-0002 0-2 ND (<66.7)
613138 BSG-BH006-0005 45-5.5 ND (<66.7)
613138 BSG-BH007-0002 0-2 ND (<66.6)
613138 BSG-BH007-0005 4.5-5.5 ND (<66.6)
613138 BSG-BH007-0010 9.5-10.5 ND (<66.6)
613138 BSG-BH008-0002 0-2 ND (<66.6)
613138 BSG-BH008-0002—DUP 0-2 ND (<66.7)
613138 BSG-BH008-0005 4.5-5.5 ND (<66.6)
613138 BSG-BH008-0010 9.5-10.5 ND (<66.7)
613138 BSG-BH008-0015 14.5-15.5 ND (<66.5)
613138 BSG-BH008-0020 19.5-20.5 ND (<66.6)
613139 BSG-BH009-0002 0-2 ND (<66.5)
613139 BSG-BH009-0005 4.5-5.5 ND (<333) U
613139 BSG-BH009-0010 9.5-10.5 ND (<66.6)
613139 BSG-BH009-0015 14.5-15.5 ND (<66.7)
613139 BSG-BH009-0020 19.5-20.5 ND (<66.5)
613139 BSG-BH009-0025 24.5-25.5 ND (<66.6)
613139 BSG-BH010-0002 0-2 ND (<66.6)
613139 BSG-BH010-0002—DUP 0-2 ND (<66.5)

Refer to footnotes at end of table.
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Table 2.2-2 (Concluded)
Summary of 2010 Soil Sample Semivolatile Organic Compound
Analytical Results for the Burn Site Groundwater Study Area

svocs”
(EPA Method 8270)

Sample Attributes (ug/kg)
Record Sample Depth
Number? ER Sample ID (ft) bis(2-Ethylhexyl)phthalate
613139 BSG-BH010-0005 4.5-5.5 ND (<66.4)
613139 BSG-BH010-0010 9.5-10.5 ND (<66.3)
613139 BSG-BH010-0015 14.5-15.5 ND (<66.2)

4Analysis request/chain-of-custody record.
®For data comparison purposes:
NMED Soil Screening Level for bis(2-Ethylhexyl)phthalate, Residential is 347,000 ug/kg.
NMED Soil Screening Level for bis(2-Ethylhexyl)phthalate, Groundwater Pathway, DAF of 20 is
238,000 pg/kg.
NMED Soil Screening Level for bis(2-Ethylhexyl)phthalate, Groundwater Pathway, DAF of 1 is
11,900 pg/kg.
Reference: NMED August 2009, “New Mexico Environment Department Technical Background
Document for Development of Soil Screening Levels, Revision 5.0.”
BH = Borehole.
BSG = Burn Site Groundwater (Study Area).
DAF = Dilution Attenuation Factor.
DUP = Duplicate.
EPA  =U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet).
ID Identification number.

pa/kg Microgram(s) per kilogram.

ND = Final concentration in the sample was found to be below the effective detection limit
(in parentheses).

NMED = New Mexico Environment Department.

SVOC = Semivolatile organic compound.

U = Not detected below effective practical quantitation limit as determined during data validation
(in parentheses).
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Table 2.2-3
Summary of 2010 Soil Sample Volatile Organic Compound
Analytical Results for the Burn Site Groundwater Study Area

vOCs®
(EPA Method 8260)
Sample Attributes (ug/kg)

Record Sample Depth

Number? ER Sample ID (ft) Toluene Xylene
613136 BSG-BH001-0002 0-2 ND (<0.300) ND (<0.300)
613136 BSG-BH001-0005 4.5-5.5 1.03 ND (<0.300)
613136 BSG-BH001-0010 9.5-10.5 0.750 ND (<0.300)
613136 BSG-BH001-0015 14.5-15.5 5.99 ND (<0.300)
613136 BSG-BH001-0020 19.5-20.5 ND (<0.300) ND (<0.300)
613137 BSG-BH002-0002 0-2 ND (<0.300) 0.350
613137 BSG-BH002-0002—DUP 0-2 ND (<0.300) ND (<0.300)
613137 BSG-BH002-0005 4,5-5.5 4.10 ND (<0.300)
613137 BSG-BH003-0002 0-2 ND (<0.300) 0.320
613137 BSG-BH003-0002—DUP 0-2 ND (<0.300) ND (<0.300)
613137 BSG-BH003-0005 4,5-5.5 20.4 ND (<0.300)
613137 BSG-BH004-0002 0-2 ND (<0.300) 0.550
613137 BSG-BH004-0005 4,5-5.5 9.84 ND (<0.300)
613137 BSG-BH004-0010 9.5-10.5 ND (<0.300) ND (<0.300)
613137 BSG-BH004-0015 14.5-15.5 31.9 ND (<0.300)
613137 BSG-BH005-0002 0-2 ND (<0.300) ND (<0.300)
613137 BSG-BH005-0010 9.5-10.5 3.75 ND (<0.300)
613138 BSG-BH006-0002 0-2 ND (<0.300) 0.430
613138 BSG-BH007-0002 0-2 ND (<0.300) 0.380
613138 BSG-BH007-0005 4,5-5.5 11.9 ND (<0.300)
613138 BSG-BH008-0002 0-2 ND (<0.300) ND (<0.300)
613138 BSG-BH008-0002—DUP 0- ND (<0.300) 0.340
613138 BSG-BH008-0005 4,5-5.5 19.6 ND (<0.300)
613138 BSG-BH008-0010 9.5-10.5 26.4 0.640
613138 BSG-BH008-0015 14.5-15.5 154 ND (<0.300)
613138 BSG-BH008-0020 19.5-20.5 2.21 ND (<0.300)
613139 BSG-BH009-0002 0-2 ND (<0.300) ND (<0.300)
613139 BSG-BH009-0005 4,5-5.5 5.05 ND (<0.300)
613139 BSG-BH009-0010 9.5-10.5 11.4 ND (<0.300)
613139 BSG-BH009-0015 14.5-15.5 9.44 ND (<0.300)
613139 BSG-BH009-0025 24.5-25.5 2.01 ND (<0.300)
613139 BSG-BH010-0002 0-2 ND (<0.300) 0.410
613139 BSG-BH010-0002—DUP 0-2 ND (<0.300) ND (<0.300)

Refer to footnotes at end of table.

AL/1-12/WP/SNL11:R6141.docx

2-10

140692.01012000 01/10/12 3:00 PM




Table 2.2-3 (Concluded)
Summary of 2010 Soil Sample Volatile Organic Compound
Analytical Results at the Burn Site Groundwater Study Area

vOCs®
(EPA Method 8260)

Sample Attributes (ug/kg)
Record Sample Depth
Number? ER Sample ID (ft) Toluene Xylene
613139 BSG-BH010-0005 4.5-5.5 4.44 ND (<0.300)
613139 BSG-BH010-0010 9.5-10.5 8.9 ND (<0.300)
613139 BSG-BH010-0015 14.5-15.5 10.8 0.340

®Analysis request/chain-of-custody record.
®For data comparison purposes:
NMED Soil Screening Levels for Toluene and Xylene, Residential are 5,570,000 and 1,090,000 pg/kg,
respectively.
NMED Soil Screening Levels for Toluene and Xylene, Groundwater Pathway, DAF of 20 are 27,700 and
3,520 pg/kg, respectively.
NMED Soil Screening Levels for Toluene and Xylene, Groundwater Pathway, DAF of 1 are 1,380 and
176 ug/kg, respectively.
Reference: NMED August 2009, “New Mexico Environment Department Technical Background
Document for Development of Soil Screening Levels, Revision 5.0.”
BH = Borehole.
BSG = Burn Site Groundwater (Study Area).
DAF = Dilution Attenuation Factor.

DUP = Duplicate.

EPA  =U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

ID = Identification number.

png/kg = Microgram(s) per kilogram.

ND = Final concentration in the sample was found to be below the effective detection limit

(in parentheses).
NMED = New Mexico Environment Department.
VOC = Volatile organic compound.
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Perchlorate. Of 42 samples analyzed, all results were nondetected at a method detection limit
(MDL) of 0.040 milligrams per kilogram (mg/kg).

NPN. Of 42 samples analyzed, all results indicated detectable concentrations, ranging from
0.338J (where “J” represents an estimated concentration) to 25.1J mg/kg (Table 2.2-1). All the
concentration results were assigned “J” or “J+” estimated values based on data validation
findings. The NPN concentrations are four orders of magnitude below the NMED SSL for
residential soil, and less than one order of magnitude below the NMED SSL for the groundwater
pathway with a DAF of 20 (335 mg/kg). Four of the results are within the range (slightly below to
slightly above) of the NMED SSL for the groundwater pathway with a DAF of 1 (16.7 mg/kg).

SVOCs. Of 42 samples analyzed, only bis(2-ethylhexyl)phthalate was detected in 5 samples at
concentrations ranging from 87.9 to 131 micrograms per kilogram (ng/kg) (Table 2.2-2). All
detected values are reported at concentrations above the effective MDL and below the effective
practical quantitation limit (PQL). One sample result was qualified during data validation as not
detected as the compound was reported at a concentration less than 10 times the method blank
contamination and less than the effective PQL. The concentrations of bis(2-ethylhexyl)phthalate
are extremely low, several orders of magnitude below the NMED SSLs. This SVOC is a
common laboratory contaminant.

VOCs. Of 36 samples analyzed, only toluene and xylene (total xylenes) were detected

(Table 2.2-3). Toluene was detected in 20 samples at concentrations ranging from 0.750 to
31.9 pg/kg, and xylene (total xylenes) was detected in 9 samples at concentrations ranging from
0.320 to 0.640 ug/kg. One toluene result and all xylene results were detected at concentrations
above the MDL and below the PQL. The concentrations of toluene and xylene (total xylenes)
are very low, several orders of magnitude below the NMED SSLs. These two VOCs are
common laboratory contaminants.

2.3 Extent of Constituents of Concern in Burn Site Groundwater Study
Area Soil

Figure 2.3-1 shows the distribution of NPN concentrations in the Study Area soil samples. NPN
was detected at all depths within each of the 10 boreholes. The maximum concentration

(25.13 mg/kg) was detected at the 5-foot depth in BHOO3 adjacent to groundwater monitoring
well CYN-MWS6. Other locations with the higher concentrations include the 2-foot depth in
BHO004 and the 10-foot depth in BHOO08; these locations are adjacent to BHO03. No systematic
vertical distribution of the NPN concentrations is apparent.

Figure 2.3-2 shows the distribution of bis(2-ethylhexyl)phthalate concentrations in the Study
Area soil samples. Extremely low concentrations of bis(2-ethylhexyl)phthalate were detected in
samples from BH001, BH002, and BHOO03, located in the northwestern corner of the Study Area
with a maximum concentration of 131 pg/kg. No systematic vertical distribution of the bis(2-
ethylhexyl)phthalate concentrations is apparent.

Figure 2.3-3 shows the distribution of toluene, and Figure 2.3-4 shows the distribution of xylenes
(total) concentrations in the Study Area soil samples. As seen with bis(2-ethylhexyl)phthalate,
concentrations of toluene and xylenes (total) are extremely low with no apparent systematic
distribution of the concentrations.
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In summary, perchlorate was not detected in any sample, and the VOC and SVOC
concentrations reported are negligible. Although NPN was detected in every soil sample, the
concentrations do not present a risk to human health or represent a significant source of nitrate
that could further impact groundwater. The groundwater pathway at the Study Area is best
represented by the DAF of 20 (deep groundwater, confined conditions due to filled fractures in
the upper portion of the bedrock), and all NPN concentrations detected are significantly less
than the NMED SSL 335 mg/kg.

Based on the best professional judgment of SNL/NM personnel, the concentrations of these
detected compounds did not justify a second phase of deep soil sampling, and it was proposed
to the NMED that Phase 2 sampling was not necessary. On August 4, 2010, DOE, Sandia, and
NMED personnel met to discuss the Phase 1 soil sampling results. During this meeting, the
DOE, Sandia, and NMED reached mutual agreement that based on the perchlorate, NPN, VOC,
and SVOC results, a second phase of soil sampling was not required (Tso August 2010).
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3.0 MONITORING WELL DRILLING, INSTALLATION, AND DEVELOPMENT

All drilling and monitoring well installation operations were performed by WDC and supervised
by SNL/NM ER Operations personnel. The boreholes for groundwater monitoring wells
CYN-MW9, CYN-MW10, CYN-MW11, and CYN-MW12 (Figure 1.3-1) were drilled using the
air-rotary casing hammer (ARCH) method with a Speedstar 50K drilling rig and associated
equipment.

The following sections describe the borehole drilling and well construction for each of the four
new BSG groundwater monitoring wells. Lithologic logs based on the cuttings returned from the
boreholes were generated by the ER Operations geologists and are provided in Appendix B.
Appendix C contains the well construction diagrams. Complete field documentation, field forms,
daily driller reports, lithologic and geophysical logs, and other documentation for this project are
on file at the SNL/NM Customer Funded Records Center.

3.1 General Procedures

The drilling equipment was decontaminated with a high-pressure water sprayer (steam cleaner)
at a temporary on-site decontamination pad prior to the start of drilling operations. The first 16 to
36 feet of each borehole were advanced with a tricone bit and 9-5/8—inch outside diameter (OD)
drive casing to accommodate drilling through the unconsolidated deposits above competent
bedrock. After a sufficient socket was drilled into competent bedrock, the drive casing was left in
place and the remainder of the borehole was drilled with straight air rotary.

The lithology of the borehole (based on cuttings returned to the surface during drilling) consisted
of unconsolidated to semiconsolidated deposits of silt, sand, and gravel. The bedrock at all
locations consisted of Precambrian greenish-gray to reddish-pink phyllite. In addition to
describing the cuttings returned to the surface, each borehole was video-logged before well
materials were installed (Appendix D).

All well materials were installed through the temporary steel drive casing, and the well annulus
was grouted to the surface. The well was constructed of nominal 5-inch-diameter (inside
diameter of 4.767 inches and OD of 5.563 inches), Schedule 80 PVC, flush-threaded, blank
casing and a 20-foot length of 0.020-inch slot, Schedule 80 PVC screen. The sump consisted of
a 5-foot length of nominal 5-inch-diameter, Schedule 80 PVC, flush-threaded, blank casing with
a threaded end cap placed at the bottom. A 5-inch-long PVC plug was placed in the bottom of
the sump to reduce the possibility of dislodging the end cap during future well development and
sampling activities. PVC centralizers were placed above and below the screen section and
subsequently at every 100 feet along the blank casing.

Colorado Silica Sand (CSS) (No. 10-20) was used as the primary sand pack in the annulus
around the screen and extended approximately 5 feet above the top of the screen. A secondary
sand pack using No. 60 CSS was placed above the primary sand pack. A bentonite chip plug
consisting of 3/8-inch Holeplug™ bentonite chips was placed above the secondary filter pack.
The chips were hydrated with approximately 50 gallons of water, and the plug was allowed to
set (hydrate) before the first lift of bentonite grout was pumped into the well annulus with a
tremie pipe.
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Bentonite grout (consisting of Quik Grout™ granulated bentonite and water) was used to fill the
remainder of the well annulus to the surface. The first lift of approximately 100 feet of grout
(consisting of eight 50-pound bags of Quik Grout™ plus 300 gallons of water) was pumped into
the well annulus with a tremie pipe and allowed to set for 24 hours. The subsequent lifts of grout
(each batch consisting of eight 50-pound bags of Quik Grout™ plus 300 gallons of water) were
then pumped into the annulus with the tremie pipe in approximate 100-foot lifts until the annulus
was filled to the surface.

3.2 Wellhead Construction

The wellhead construction for all four groundwater monitoring wells was similar and followed
procedures described in the approved Characterization Work Plan (SNL/NM November 2009).
For each well, the inner well PVC casing was cut to approximately 30 inches above the ground
surface, and a 10-foot length of nominal 12-inch-diameter steel casing was used as the
protective casing at the surface. The steel casing, equipped with a hinged locking cap, was
placed approximately 7 feet bgs and 3 feet above the ground surface. A fitted locking well cap
was also placed on the PVC casing. Concrete was poured into the annulus from the final top of
the grout (approximately 5 to 10 feet bgs in each borehole) to the surface. A 3- by 3-foot
concrete pad was built around the casing, and a brass marker cap stamped with the well name
was placed in the pad. Four steel guard posts were placed around the pad, and the posts and
protective casing were painted yellow.

3.3 Well Development

Well development of newly installed wells was performed in accordance with the Well
Development FOP 94-41 (SNL/NM November 1994) and the approved Characterization Work
Plan (SNL/NM November 2009). The wells were developed with the WDC well development rig.

The following water quality parameters were measured and recorded during well development
to determine whether representative water was being produced from the wells at the conclusion
of the development process:

e Temperature (°C)

¢ Specific Conductivity (SC) (micromhos/centimeter)
. pH

e Turbidity (measured in nephelometric turbidity units)

The well development field forms that were completed during development of each of the four
wells are provided in Appendix E.

The predevelopment water level readings and the calculated saturated wellbore volumes
(defined as the volume of water in the saturated portion of the well screen plus the volume of
water in the pore spaces of the annular sand pack [estimated at 30% porosity] adjacent to the
saturated portion of the screen) were calculated for the four wells. Because the wells had
completely submerged screens, they all have the same wellbore volume of approximately

43 gallons. Therefore, the target volume of 5 saturated wellbores was approximately

215 gallons. The FOP (SNL/NM November 1994) defines the completion of well development at
the point where the minimum wellbore volumes have been removed and representative water is
obtained. Representative water is obtained when pH, temperature, turbidity, and SC
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measurements are within 10% for three consecutive readings. The final water quality
parameters measured during well development are presented in Table 3.3-1.

Table 3.3-1
Final Water Quality Parameters Measured During Well Development
Total
Gallons Specific
Bailed and | Temperature | Conductivity Turbidity
Well Date Pumped (°C) (uS/cm) pH (NTU)
CYN-MW9 27-Jul-2010 296 21.90 1162 6.72 8.33
CYN-MW10 28-Jul-2010 200 19.82 958 7.06 2.17
CYN-MW11 29-Jul-2010 406 18.99 1002 7.01 4.03
CYN-MW12 29-Jul-2010 435 22.60 1073 6.74 2.47
°C = Degree(s) Celsius.

uS/cm = Microsiemen(s)/centimeter (equivalent to micromhos/centimeter).

CYN = Canyons (Burn Site Groundwater).
MW = Monitoring well.
NTU = Nephelometric turbidity unit.
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4.0 MONITORING WELL LAND SURVEYING

Land surveying for the four new wells was completed in the field on August 18, 2010. The
survey determined the New Mexico State Plane northing and easting coordinates and high
precision elevations (reported to 0.01 feet above mean sea level) of the ground surface,
concrete well pad, top of the north side of the PVC well casing, and top of the north side of the
protective steel casing. This work was completed by registered professional surveying
personnel from Survey Control, Inc., and the survey results were transmitted to SNL/NM
personnel on August 26, 2010.

Well coordinate and elevation data is presented in Table 4-1 and on the well construction
diagrams in Appendix C of this report. Until recently, ER Operations provided survey
coordinates that were based on the NMSPC, Central Zone, North American Datum (NAD) of
1927 and Northern Geographic Vertical Datum of 1929 for elevations. To be consistent with
current SNL/NM Facilities and KAFB survey practices, ER Operations survey data now are
based on NMSPC Central Zone, NAD of 1983 and North American Vertical Datum of 1988.
Location information for older wells has been mathematically converted to the new datum using
National Geodetic Survey-approved software. All previously submitted survey data for the

preexisting wells are superseded by the converted data.

Table 4-1

Survey Data for All Wells Currently in the Burn Site Groundwater Monitoring Network

NMSPC Coordinates® Elevations (ft amsl)°
Measuring Point
Ground (top of PVC

Well Northing Easting Surface Casing)
CYN-MW1D 1,456,166.83 1,590,234.04 6236.7 6239.59
CYN-MW3 1,456,774.34 1,592,168.20 6311.9 6313.26
CYN-MW4 1,458,765.86 1,593,795.99 6454.7 6455.48
CYN-MW6 1,457,170.60 1,592,563.70 6340.5 6343.37
CYN-MW?7 1,456,589.07 1,589,340.22 6213.7 6216.35
CYN-MW8 1,456,386.76 1,589,756.06 6227.8 6230.11
CYN-MW9 1,457,261.48 1,593,006.71 6358.5 6360.67
CYN-MW10 1,456,813.04 1,593,043.38 6342.8 6345.45
CYN-MW11 1,457,079.74 1,593,549.25 6371.9 6374.41
CYN-MW12 1,457,335.12 1,592,251.79 6342.9 6345.16

#Coordinates based on the NMSPC, Central Zone, NAD of 1983; coordinates for wells CYN-MW1D,
CYN-MW4, CYN-MW7, and CYN-MW8 converted mathematically from NAD of 1927 using ARC/Info

Workstation Automated Machine Language.

PElevations based on North American Vertical Datum of 1988; elevations for wells CYN-MW1D,
CYN-MW4, CYN-MW7, and CYN-MW8 converted mathematically from Northern Geographic Vertical
Datum of 1929 using Blue Marble Geographics software.

amsl| = Above mean sea level.

CYN = Canyons (Burn Site Groundwater).

ft = Foot/feet.

MW = Monitoring well.

NAD = North American Datum.

NMSPC = New Mexico State Plane Coordinate System.
PVvC = Polyvinyl chloride.
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5.0 WASTE MANAGEMENT

Six nonregulated waste streams were generated during the soil sampling and monitoring well
drilling and development as follows:

1. Decontamination water—placed into 55-gallon drums

N

. Development groundwater—placed into 55-gallon drums
3. Soil/rock chips—cuttings from ARCH drilling of the well boreholes
4. Soil—cuttings from HSA drilling for borehole sampling

5. Personal protective equipment (PPE)—gloves required during soil sampling to
prevent cross contamination

6. Wipes—from decontamination of the borehole video camera survey

All waste was managed in accordance with applicable SNL/NM waste disposal requirements
contained in the Sandia Corporate Policy System, Environmental Safety and Health Policy Area
and documented within an approved waste management plan. The various types of wastes
generated during this project were managed, sampled for waste characterization, and disposed
of in accordance with requirements specified in the waste management plan that was prepared
for this project. Management and disposition of the waste streams consisted of the following
activities:

o Solid waste (PPE, plastic, paper, and wipes) generated during drilling,
decontamination, and sampling activities was managed as nonregulated waste
and disposed of in the regular trash after waste characterization data for
associated decontamination water were received.

e Soil cuttings from the HSA were used to backfill the borehole after all borehole
samples were collected. In addition to the soil cuttings, the contractor placed
a 1-foot-thick layer of bentonite chips at the very bottom and a 1-foot-thick layer at
5-foot intervals thereafter. The bentonite was added and hydrated to prevent the
borehole from becoming a preferential pathway from the land surface to the top of
bedrock or to the aquifer.

e Soil/rock chip cuttings from ARCH drilling were spread around the land surface
near the wellhead.

e Decontamination water was placed into eight 55-gallon drums, and water samples
were collected to determine suitability of disposition into the sanitary sewer
system. Based on analytical results, approval was granted to dispose
approximately 400 gallons of wastewater to the sanitary sewer system.
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Development groundwater was placed into forty-eight 55-gallon drums, and water
samples were collected to determine suitability of disposition into the sanitary
sewer system. Based on analytical results, approval was granted to dispose
approximately 1,400 gallons of wastewater to the sanitary sewer system.
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6.0 HYDRAULIC CONDUCTIVITY ANALYSIS

This section describes the activities associated with conducting slug tests at the four new
groundwater monitoring wells in the Study Area (CYN-MW9, CYN-MW10, CYN-MW11, and
CYN-MW12). The slug tests were performed to determine the hydraulic conductivity of the
aquifer materials. Hydraulic conductivity is expressed as a velocity and is often presented in
units of centimeters per second or feet per minute (ft/min). The hydraulic conductivity data
determined in this study will be used to refine the BSG hydrogeologic conceptual model.

The slug tests were completed between December 15, 2010, and January 28, 2011. Equipment
used to conduct the slug tests included support vehicles and the water-sampling truck, which
was used for hauling the required equipment and also as the platform for injecting and
withdrawing the slug. The slug was raised and lowered by means of a large diameter
(approximately 4-foot) motorized spool with a graduated 1/4-inch cable. The slug is a solid
aluminum rod with a diameter of 3.25 inches and a length of 48 inches, providing a total
displacement of approximately 397 cubic inches. Another reel with the transducer cable was
mounted on a support truck, and a third hand-held reel was used to lower the downhole
barometer. The slug and any submerged cable were decontaminated at the EFO or at the
wellhead before injecting the slug into the well.

FOP 09-05 (SNL/NM June 2009b) was followed for all investigation activities at this site. After
completion of the field portion of the slug test, the data sets were prepared and analyzed. The
data gathered during the slug tests were analyzed using AquiferTest™ 3.0 Software developed
by Waterloo Hydrogeologic, Inc. (2001). This software employs analytical methods developed
by Hvorslev (1951) and Bouwer and Rice (1976) to produce graphical solutions of hydraulic
conductivity. The use of the software followed the manufacturer’s operating manual. The
analysis determined the hydraulic conductivity for each of the tests (Appendix F). The hydraulic
conductivity values were then compiled into Table 6-1 with averages calculated for each well.

Table 6-1
Average Hydraulic Conductivity Values for
Burn Site Groundwater Monitoring Wells Tested
December 2010 and January 2011

Hydraulic Conductivity (K)

Well ID (ft/min) (ft/day) (ft/year) (cm/sec)
CYN-MW9 1.21E-03 1.75E+00 638 6.17E-04
CYN-MW10 7.76E-04 1.12E+00 408 3.94E-04
CYN-MW11 1.21E-03 1.74E+00 636 6.15E-04
CYN-MW12 3.85E-04 5.54E-01 202 1.96E-04

cm/sec = Centimeters per second.

CYN = Canyons (Burn Site Groundwater).
ft = Foot (feet).

ft/min = Foot (feet) per minute.

ID = ldentification number.

K = Hydraulic conductivity.

MW = Monitoring well.
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The ranges of hydraulic conductivity for the four BSG wells tested in December 2010 and
January 2011 vary over an order of magnitude (Table 6-1). It should be noted that slug test
analyses were developed for use in unconsolidated deposits, and analyses of bedrock aquifer
slug tests are of limited value. The hydraulic conductivity measured in bedrock aquifers is
overwhelmingly dominated by fracture flow (water flowing through the matrix of crystalline
bedrock is negligible); therefore, the conductivity values determined are highly dependent on the
nature of the fractures intercepted in specific wells.

All the conductivity values for these four wells are within the range of conductivity (10 to
107 ft/min) determined for the regional aquifer within the unconsolidated Santa Fe Group
sediments west of the Study Area (SNL/NM March 1999). This suggests that qualitatively
fracture flow in BSG wells is capable of moving significant amounts of groundwater.

AL/1-12/WP/SNL11:R6141.docx 6-2 140692.01012000 01/10/12 3:00 PM



7.0 VARIANCES

All SNL/NM FOPs and AOPs cited in the Characterization Work Plan (SNL/NM November 2009)
were followed. Several variances that occurred during the field program are discussed as
follows.

Variance 1 occurred during the drilling of the boreholes for soil sampling. As discussed in
Section 2.1, several of the borehole locations had to be modified due to geologic (surface
exposure of bedrock) or logistical reasons (buried utilities). Suitable replacement locations were
determined in the field and provided data that met the intent of the sampling.

Variance 2 occurred during the collection of soil samples. As discussed in Section 2.1, the
unconsolidated deposits contained a considerable percentage of cobbles. Sufficient soil volume
was not collected in some sample runs to perform analyses for any or all analytes. Some
sampling depths produced no soil for analyses, and several other sampling depths produced a
limited sample volume that required analyte prioritization.

Variance 3 occurred during the drilling of the boreholes for soil sampling. A HSA drill rig was
used in lieu of the ARCH or Dual Tube methods discussed in the Characterization Work Plan
(SNL/NM November 2009). The drilling contractor determined that the HSA was better suited to
complete the deep borehole sampling.

Variance 4 occurred during decontamination of the drill rigs. An on-site, temporary,
decontamination pad was used instead of the decontamination pad located in Technical Area lll.

Variance 5 occurred when SNL/NM personnel elected to install a fourth monitoring well
(CYN-MW12) west of CYN-MW6. This decision was based on the potentiometric surface map
prepared with groundwater elevations obtained from CYN-MW9, CYN-MW10, CYN-MW11, and
the previously existing wells. The location of CYN-MW12 was selected with the concurrence of
the NMED.

Variance 6 occurred during the installation of the well screens in all four monitoring wells. The
intent was to install the 20-foot screens capturing the air-water interface (15 feet below the
water table and 5 feet above water). However, due to the semiconfined conditions encountered
in each borehole, all 20-foot screens are completely submerged. These completions are
consistent with the groundwater monitoring wells previously installed in the Study Area.
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8.0 GROUNDWATER MONITORING

Multiple quarterly groundwater monitoring events have been completed in the Study Area since
the installation of the four new wells. This section briefly describes the results of the first two
sampling events with tables of the analytical results provided in Appendices G and H. Of note,
perchlorate was not detected in samples from any of the four new wells, and nitrate was
detected at or above the MCL (10 mg/L) in samples from each of the four new wells.

8.1 Burn Site Groundwater Monitoring, Fourth Quarter, Fiscal Year 2010

SNL/NM personnel performed groundwater sampling in the Study Area from September 14 to
September 29, 2010. Groundwater samples were collected from the following monitoring wells:

CYN-MW1D
CYN-MW3
CYN-MW4
CYN-MW6
CYN-MW7
CYN-MW8
CYN-MW9
CYN-MW10
CYN-MW11
CYN-MW12

This represented the initial groundwater sampling event for newly installed monitoring wells
CYN-MW9, CYN-MW10, CYN-MW11, and CYN-MW12.

Samples collected from all wells were analyzed for VOCs, target analyte list (TAL) metals plus
uranium, major anions, alkalinity, NPN, total petroleum hydrocarbons (TPH)-diesel range
organics (DRO) and TPH-gasoline range organics (GRO), gamma spectroscopy, gross
alpha/gross beta activity, isotopic uranium, and tritium. Additional samples were collected from
the newly installed monitoring wells and analyzed for SVOCs, HE compounds, and major
cations. Groundwater samples were collected and analyzed for perchlorate from monitoring
wells CYN-MW6, CYN-MW9, CYN-MW10, CYN-MW11, and CYN-MW12. Also, duplicate
samples were collected from CYN-MW4 and CYN-MW9 for all analytical parameters.

Groundwater samples were submitted to GEL for chemical and radiological analyses. Samples
were analyzed in accordance with applicable EPA analytical methods. Groundwater sampling
results are compared with EPA MCLs for drinking water supplies. All chemical and radiological
data were reviewed and qualified in accordance with AOP 00-03, “Data Validation Procedure for
Chemical and Radiochemical Data” (SNL/NM July 2007).

The results of the chemical analyses are presented in Appendix G, Tables G-1 through G-11.
The analytical results are summarized as follows.
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VOCs, SVOCs, and HE Compounds—Carbon disulfide was the only analyte detected
(1.58 pg/L) above the laboratory MDL (Table G-1). The associated MDLs for all VOCs, SVOCs,
and HE compounds are presented in Tables G-2 and G-3.

NPN—NPN was detected above the MCL (10 mg/L) in samples from six wells (CYN-MW1D,
CYN-MW3, CYN-MW6, CYN-MW9, CYN-MW10, and CYN-MW12 [Table G-4]). The NPN
concentrations ranged up to 30.1 mg/L.

TPH-GRO and TPH-DRO—Neither of these analytes was detected above the laboratory MDLs
(Table G-5).

Major Anions, Major Cations, and Alkalinity—Anions include bromide, chloride, fluoride, and
sulfate; cations include calcium, magnesium, potassium, and sodium; and alkalinity results are
reported as bicarbonate and carbonate. No parameters were detected above established MCLs
(Table G-6).

Perchlorate—Perchlorate was detected in the sample from CYN-MW6 at a concentration of
6.14 ug/L. No perchlorate detections above the MDL of 4 ug/L were reported in samples from
the newly installed monitoring wells CYN-MW9, CYN-MW10, CYN-MW11, and CYN-MW12
(Table G-7).

TAL Metals plus Uranium—No metal parameters were detected above established regulatory
limits in any groundwater sample (Table G-8).

Gamma Spectroscopy, Gross Alpha/Gross Beta Activity, Isotopic Uranium, and Tritium—
Gamma spectroscopy activity levels for short-list radionuclides were less than the associated
minimal detectable activity (MDA), except for potassium-40 in the sample from CYN-MWS8.
Corrected gross alpha activity results, gross beta results, and isotopic uranium activity results
are all below the MCLs. The reported tritium activity levels are below the MDAs (Table G-9).

Field Parameters—Field water quality measurements collected prior to sampling are presented
in Table G-10.

Duplicate Environmental Samples—Duplicate environmental samples were collected from
CYN-MW4 and CYN-MW9. Duplicate sample analytical results were used to calculate the
relative percent difference (RPD) (Table G-11); duplicate sample results show good correlation
with RPD values considerably lower than 20.

8.2 Burn Site Groundwater Monitoring, First Quarter, Fiscal Year 2011

SNL/NM personnel performed groundwater sampling in the Study Area from October 27 to
November 2, 2010. Groundwater samples were collected from monitoring wells CYN-MW9,
CYN-MW10, CYN-MW11, and CYN-MW12. This represented the second groundwater sampling
event for these four newly installed monitoring wells.

Samples collected from all wells were analyzed for VOCs, NPN, TPH-DRO, TPH-GRO, SVOCs,

HE compounds, and perchlorate. Also, a duplicate sample was collected from CYN-MW10 for
all analytical parameters.
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Groundwater samples were submitted to GEL for chemical analyses. Samples were analyzed in
accordance with applicable EPA analytical methods. Groundwater sampling results are
compared with EPA MCLs for drinking water supplies. All chemical data were reviewed and
gualified in accordance with AOP 00-03, “Data Validation Procedure for Chemical and
Radiochemical Data” (SNL/NM July 2007).

The results of the chemical analyses are presented in Appendix H, Tables H-1 through H-7. The
analytical results are summarized as follows.

VOCs, SVOCs, and HE Compounds—No analytes were detected above the laboratory MDLs.
The associated MDLs for all VOCs, SVOCs, and HE compounds are presented in Tables H-1
and H-2.

NPN—NPN was detected above the MCL (10 mg/L) in samples from all four wells with
concentrations ranging up to 36.6 mg/L (Table H-3).

TPH-GRO and TPH-DRO—Neither of these analytes was detected above the laboratory MDLs
(Table H-4).

Perchlorate—No perchlorate detections above the MDL of 4 ug/L were reported in samples
from the four newly installed monitoring wells (Table H-5).

Field Parameters—Field water quality measurements collected prior to sampling are presented
in Table H-6.

Duplicate Environmental Samples—Duplicate environmental samples were collected from
CYN-MW10. Duplicate sample analytical results were used to calculate the RPD (Table H-7);
duplicate sample results show good correlation with RPD values considerably lower than 20.

8.3 Burn Site Groundwater Monitoring Summary

Based on two rounds of groundwater sampling in the Study Area the following points can be
made:

e Perchlorate was not detected in any sample from the newly installed monitoring
wells. Concentrations in the samples from CYN-MW6 are comparable to historical
values.

¢ NPN was detected in samples from each of the new wells at or above the MCL,
confirming earlier conceptual models of nonpoint source low to moderate NPN
contamination in the Study Area.

e Groundwater sample analytical results for VOCs, TAL metals, uranium, major
anions, alkalinity, TPH-DRO, TPH-GRO, gamma spectroscopy, gross alpha/gross
beta activity, isotopic uranium, tritium, SVOCs, HE compounds, and major cations
were nondetect to below MCLs and comparable to historical results in the Study
Area.

¢ A full eight quarters of data will be collected before the Study Area Current
Conceptual Model is updated.
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APPENDIX A
Well Data for CYN-MW9, CYN-MW10, CYN-MW11, and CYN-MW12






Well Data for CYN-MW9
Burn Site Groundwater Study Area, Sandia National Laboratories/New Mexico

Items Required by the Order? Section VIII.D

Comments

Well name/number

CYN-MW9

Date of well construction

July 27, 2010 (construction and development done)

Drilling method

Air-rotary casing hammer, air-rotary

Drilling contractor and name of driller

WDC Exploration and Wells Inc., Del Leavitt

SR N

Borehole diameter and well casing diameter

Borehole: 9-5/8 inches

Well casing: 5.563 inches OD, 4.767 inches ID

Well depth

200.8 ft bgs

Approximately 203 ft (2.2 ft above ground surface)

6.
7. Casing length
8. Casing materials

Schedule 80 PVC

9. Casing and screen joint type

Flush thread

10. Screened interval(s)

175.8 to 195.8 ft bgs

11. Screen materials

Schedule 80 PVC

12. Screen slot size and design

0.020-inch slotted screen

13. Filter pack material and gradation

Primary: #10-20 CSS

Secondary: #60 CSS

14. Filter pack volume (calculated and actual)®

Calculated: 17.5 ft3

Actual: 19.0 ft3

15. Filter pack placement method

Gravity feed through drive casing

16. Filter pack interval(s)

Primary: 171 to 200.8 ft bgs

Secondary: 166 to 171 ft bgs

17. Annular sealant composition

Volclay (bentonite) chip plug, bentonite grout

18. Annular sealant placement method

Chips: gravity feed through drive casing, bentonite
grout installed with tremie pipe

19. Annular sealant volume (calculated and actual)

Calculated:
Plug 14.1 ft3
Grout: 50.7 ft3 (379 gallons)

Actual:
Plug: 12.6 ft3
Grout: 80.2 ft3 (600 gallons)

20. Annular sealant interval(s)

Grout: 10 to 132 ft bgs

Plug: 132 to 166 ft bgs

21. Surface sealant composition

Concrete

22. Surface seal placement method

Gravity fed into annulus

23. Surface sealant volume (calculated and actual)

Calculated: 4.2 ft3

Actual: not recorded, placed concrete 0 to 10 ft bgs

24. Surface sealant interval

0 to 10 ft bgs

25. Surface seal and well apron design and

3- by 3-ft by ~4-inch-deep concrete pad

construction
26. Well development procedure and turbidity Bail, surge, submersible pump (see Appendix E for
measurements turbidity measurements)

27. Well development purge volume(s) and
stabilization parameter measurements

Total of 296 gallons (see Appendix E for field
parameter measurements)

Refer to footnotes at end of table.
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Well Data for CYN-MW9
Burn Site Groundwater Study Area, Sandia National Laboratories/New Mexico

Items Required by the Order? Section VIII.D

Comments

28. Type and design and construction of protective
casing

10-ft length of 12-inch-diameter steel casing with
hinged cap (7 ft bgs and 3 ft above ground surface)

29. Well cap and lock

Hinged cap on protective casing with padlock and
locking well cap with padlock on well casing

30. Ground surface elevation

6358.5 ft amsl

31. Survey reference point elevation on well casing

6360.67 ft amsl

32. Top of monitoring well casing elevation

6360.67 ft amsl

33. Top of protective steel casing elevation

6361.18 ft amsl (locking cover removed)

34. Name of geologist

Michael Skelly and Clinton Lum

35. Initial water level

161.55 ft bgs; 6196.93 ft amsl (pre-development
water level, July 23, 2010)

36. Final water level

161.44 ft bgs; 6197.04 ft amsl (post-development
water level, August 30, 2010)

37. Date of well development

July 27, 2010

aNew Mexico Environment Department, April 2004. “Compliance Order on Consent Pursuant to the New
Mexico Hazardous Waste Act,” § 74-4-10, New Mexico Environment Department, Santa Fe, New Mexico.
bFilter pack volume defined as the total volume of filter pack sand placed in well, both adjacent to the well
casing, screen, and sump and below the sump (if applicable).

amsl = Above mean sea level.

bgs = Below ground surface.

CSS = Colorado Silica Sand.

CYN = Canyons (Burn Site Groundwater).
ft = Foot (feet).

ft3 = Cubic foot (feet).

ID = Inside diameter.

MW = Monitoring well.

oD = Outside diameter.

PVC = Polyvinyl chloride.
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Well Data for CYN-MW10
Burn Site Groundwater Study Area, Sandia National Laboratories/New Mexico

Items Required by the Order? Section VIII.D

Comments

1. Well name/number CWL-MW10

2. Date of well construction July 28, 2010 (construction and development done)

3. Drilling method Air-rotary casing hammer, air-rotary

4. Dirilling contractor and name of driller WDC Exploration and Wells Inc., Del Leavitt

5. Borehole diameter and well casing diameter Borehole: 9-5/8 inches
Well casing: 5.563 inches OD, 4.767 inches ID

6. Well depth 175.4 ft bgs

7. Casing length Approximately 178.1 ft total (2.7 ft above ground
surface)

8. Casing materials

Schedule 80 PVC

9. Casing and screen joint type

Flush thread

10. Screened interval(s)

150.4 to 170.4 ft bgs

11. Screen materials

Schedule 80 PVC

12. Screen slot size and design

0.020-inch slotted screen

13. Filter pack material and gradation

Primary: #10-20 CSS

Secondary: #60 CSS

14. Filter pack volume (calculated and actual)®

Calculated: 17.5 ft3

Actual: 17.0 ft3

15. Filter pack placement method

Gravity feed through drive casing

16. Filter pack interval(s)

Primary: 145 to 175.4 ft bgs

Secondary: 140.1 to 145 ft bgs

17. Annular sealant composition

Volclay (bentonite) chip plug, bentonite grout

18. Annular sealant placement method

Chips: gravity feed through drive casing,
bentonite grout installed with tremie pipe

19. Annular sealant volume (calculated and actual)

Calculated:
Plug 14.2 ft3
Grout: 41.5 ft2 (310 gallons)

Actual:
Plug: 12.6 ft3
Grout: 80.2 ft3 (600 gallons)

20. Annular sealant interval(s)

Grout: 6 to 106 ft bgs

Plug: 106 to 140.1 ft bgs

21. Surface sealant composition

Concrete

22. Surface seal placement method

Gravity fed into annulus

23. Surface sealant volume (calculated and actual)

Calculated: 2.5 ft3

Actual: not recorded, placed concrete 0 to 6 ft bgs

24. Surface sealant interval

0 to 6 ft bgs

25. Surface seal and well apron design and

3- by 3-ft by ~4-inch-deep concrete pad

construction
26. Well development procedure and turbidity Bail, surge, submersible pump (see Appendix E for
measurements turbidity measurements)

27. Well development purge volume(s) and
stabilization parameter measurements

Total of 200 gallons (see Appendix E for field
parameter measurements)

Refer to footnotes at end of table.
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Well Data for CYN-MW10
Burn Site Groundwater Study Area, Sandia National Laboratories/New Mexico

Items Required by the Order? Section VIII.D

Comments

28. Type and design and construction of protective
casing

10-ft length of 12-inch-diameter steel casing with
hinged cap (7 ft bgs and 3 ft above ground surface)

29. Well cap and lock

Hinged cap on protective casing with padlock and
locking well cap with padlock on well casing

30. Ground surface elevation

6342.8 ft amsl

31. Survey reference point elevation on well casing

6345.45 ft amsl|

32. Top of monitoring well casing elevation

6345.45 ft amsl

33. Top of protective steel casing elevation

6346.00 ft amsl (locking cover removed)

34. Name of geologist

Michael Skelly and Clinton Lum

35. Initial water level

117.84 ft bgs; 6224.96 ft amsl| (predevelopment
water level, July 23, 2010)

36. Final water level

118.43 ft bgs; 6224.37 ft amsl (post-development
water level, August 30, 2010)

37. Date of well development

July 27 to July 28, 2010

aNew Mexico Environment Department, April 2004. “Compliance Order on Consent Pursuant to the New
Mexico Hazardous Waste Act,” § 74-4-10, New Mexico Environment Department, Santa Fe, New Mexico.
bFilter pack volume defined as the total volume of filter pack sand placed in well, both adjacent to the well
casing, screen, and sump and below the sump (if applicable).

amsl = Above mean sea level.

bgs = Below ground surface.

CSS = Colorado Silica Sand.

CYN = Canyons (Burn Site Groundwater).
ft = Foot (feet).

ft3 = Cubic foot (feet).

ID = Inside diameter.

MW = Monitoring well.

oD = Outside diameter.

PVC = Polyvinyl chloride.
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Well Data for CYN-MW11
Burn Site Groundwater Study Area, Sandia National Laboratories/New Mexico

Iltems Required by the Order2 Section VIII.D

Comments

1. Well name/number CYN-MW11
2. Date of well construction July 29, 2010 (construction and development done)
3. Drilling method Air-rotary casing hammer, air rotary
4. Dirilling contractor and name of driller WDC Exploration and Wells Inc., Del Leavitt
5. Borehole diameter and well casing diameter Borehole: 9-5/8 inches
Well casing: 5.563 inches OD, 4.767 inches ID
6. Well depth 254.8 ft bgs

7. Casing length

Approximately 257.3 ft total (2.5 ft above ground
surface)

8. Casing materials

Schedule 80 PVC

9. Casing and screen joint type

Flush thread

10. Screened interval(s)

229.8 to 249.8 ft bgs

11. Screen materials

Schedule 80 PVC

12. Screen slot size and design

0.020-inch slotted screen

13. Filter pack material and gradation

Primary: #10-20 CSS

Secondary: #60 CSS

14. Filter pack volume (calculated and actual)®

Calculated: 17.5 ft3

Actual: 18 ft3

15. Filter pack placement method

Chips: gravity feed through drive casing,
Bentonite grout installed with tremie pipe

16. Filter pack interval(s)

Primary: 225 to 254.8 ft bgs

Secondary: 220 to 225 ft bgs

17. Annular sealant composition

Volclay (bentonite) chip plug, bentonite grout

18. Annular sealant placement method

Chips: gravity feed through drive casing,
Bentonite grout installed with tremie pipe

19. Annular sealant volume (calculated and actual)

Calculated:
Plug: 14.1 ft3
Grout: 73.1 ft3 (547 gallons)

Actual:
Plug: 12.6 ft3
Grout: 120 ft3 (900 gallons)

20. Annular sealant interval(s)

Grout: 5 to 186 ft bgs

Plug: 186 to 220 ft bgs

21. Surface sealant composition

Concrete

22. Surface seal placement method

Gravity fed into annulus

23. Surface sealant volume (calculated and actual)

Calculated: 4.2 ft3

Actual: not recorded, placed concrete O to
5 ft bgs

24. Surface sealant interval

0to 5 ft bgs

25. Surface seal and well apron design and

3- by 3-ft by ~4-inch-deep concrete pad

construction
26. Well development procedure and turbidity Bail, surge, submersible pump (see Appendix E for
measurements turbidity measurements)

Refer to footnotes at end of table.
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Well Data for CYN-MW11
Burn Site Groundwater Study Area, Sandia National Laboratories/New Mexico

Iltems Required by the Order2 Section VIII.D

Comments

27. Well development purge volume(s) and
stabilization parameter measurements

Total of 406 gallons (see Appendix E for field
parameter measurements)

28. Type and design and construction of protective
casing

10-ft length of 12-inch-diameter steel casing with
hinged cap (7 ft bgs and 3 ft above ground surface)

29. Well cap and lock

Hinged cap on protective casing with padlock and
locking well cap with padlock on well casing

30. Ground surface elevation

6371.9 ft amsl

31. Survey reference point elevation on well 6374.41 ft amsl
casing
32. Top of monitoring well casing elevation 6374.41 ft amsl

33. Top of protective steel casing elevation

6374.87 ft amsl (locking cover removed)

34. Name of geologist

Franz Lauffer and Clinton Lum

35. Initial water level

93.67 ft bgs; 6278.27 (predevelopment water level,
July 23, 2010)

36. Final water level

94.19 ft bgs (post-development water level,
August 30, 2010)

37. Date of well development

July 28 to July 29, 2010

aNew Mexico Environment Department, April 2004. “Compliance Order on Consent Pursuant to the New
Mexico Hazardous Waste Act,” § 74-4-10, New Mexico Environment Department, Santa Fe, New Mexico.
bFilter pack volume defined as the total volume of filter pack sand placed in well, both adjacent to the well
casing, screen, and sump and below the sump (if applicable).

amsl = Above mean sea level.

bgs = Below ground surface.

CSS = Colorado Silica Sand.

CYN = Canyons (Burn Site Groundwater).
ft = Foot (feet).

ft3 = Cubic foot (feet).

ID = Inside diameter.

MW = Monitoring well.

oD = QOutside diameter.

PVC = Polyvinyl chloride.
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Well Data for CYN-MW12
Burn Site Groundwater Study Area, Sandia National Laboratories/New Mexico

Items Required by the Order? Section VIII.D

Comments

1. Well name/number CYN-MW12

2. Date of well construction July 29, 2010 (construction and development done)

3. Drilling method Air-rotary casing hammer, air-rotary

4. Dirilling contractor and name of driller WDC Exploration and Wells Inc., Del Leavitt

5. Borehole diameter and well casing diameter Borehole: 9-5/8 inches
Well casing: 5.563 inches OD, 4.767 inches ID

6. Well depth 277.5 ft bgs

7. Casing length Approximately 279.7 ft (2.2 ft above ground
surface)

8. Casing materials

Schedule 80 PVC

9. Casing and screen joint type

Flush thread

10. Screened interval(s)

252.5 10 272.5 ft bgs

11. Screen materials

Schedule 80 PVC

12. Screen slot size and design

0.020-inch slotted screen

13. Filter pack material and gradation

Primary: #10-20 CSS

Secondary: #60 CSS

14. Filter pack volume (calculated and actual)®

Calculated: 18.0 ft3

Actual: 21.0 ft3

15. Filter pack placement method

Gravity feed through drive casing

16. Filter pack interval(s)

Primary: 247.5 to 277.5 ft bgs

Secondary: 242.8 to 247.5 ft bgs

17. Annular sealant composition

Volclay (bentonite) chip plug, bentonite grout

18. Annular sealant placement method

Chips: gravity feed through drive casing,
bentonite grout installed with tremie pipe

19. Annular sealant volume (calculated and actual)

Calculated:
Plug 13.6 ft3
Grout: 84.3 ft3 (630 gallons)

Actual:
Plug: 12.6 ft3
Grout: 120 ft3 (900 gallons)

20. Annular sealant interval(s)

Grout: 5 to 210 ft bgs

Plug: 210 o0 242.8 ft bgs

21. Surface sealant composition

Concrete

22. Surface seal placement method

Gravity fed into annulus

23. Surface sealant volume (calculated and actual)

Calculated: 2.9 ft3

Actual: not recorded, placed concrete 0 to 7 ft bgs

24. Surface sealant interval

0to 7 ft bgs

25. Surface seal and well apron design and

3- by 3-ft by ~4-inch-deep concrete pad

construction
26. Well development procedure and turbidity Bail, surge, submersible pump (see Appendix E for
measurements turbidity measurements)

27. Well development purge volume(s) and
stabilization parameter measurements

Total of 435 gallons (see Appendix E for field
parameter measurements)

Refer to footnotes at end of table.
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Well Data for CYN-MW12
Burn Site Groundwater Study Area, Sandia National Laboratories/New Mexico

Items Required by the Order? Section VIII.D

Comments

28. Type and design and construction of protective
casing

10-ft length of 12-inch-diameter steel casing with
hinged cap (7 ft bgs and 3 ft above ground surface)

29. Well cap and lock

Hinged cap on protective casing with padlock and
locking well cap with padlock on well casing

30. Ground surface elevation

6342.9 ft amsl

31. Survey reference point elevation on well casing

6345.16 ft amsl

32. Top of monitoring well casing elevation

6345.16 ft amsl

33. Top of protective steel casing elevation

6345.67 ft amsl (locking cover removed)

34. Name of geologist

Michael Skelly, Clinton Lum, and Franz Lauffer

35. Initial water level

203.59 ft bgs; 6136.33 ft amsl (pre-development
water level, July 23, 2010)

36. Final water level

203.54 ft bgs; 6139.38 ft amsl (post-development
water level, August 30, 2010)

37. Date of well development

July 29, 2010

aNew Mexico Environment Department, April 2004. “Compliance Order on Consent Pursuant to the New
Mexico Hazardous Waste Act,” § 74-4-10, New Mexico Environment Department, Santa Fe, New Mexico.
bFilter pack volume defined as the total volume of filter pack sand placed in well, both adjacent to the well
casing, screen, and sump and below the sump (if applicable).

amsl = Above mean sea level.

bgs = Below ground surface.

CSS = Colorado Silica Sand.

CYN = Canyons (Burn Site Groundwater).
ft = Foot (feet).

ft3 = Cubic foot (feet).

ID = Inside diameter.

MW = Monitoring well.

oD = Outside diameter.

PVC = Polyvinyl chloride.
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APPENDIX B
Lithologic Logs for CYN-MW9, CYN-MW10, CYN-MW11, and CYN-MW12






VISUAL CLASSIFICATION OF SOILS

TA/OU: SITE NUMBER:
BORING NUMBER: BAH0D/( COORDINATES: DATE: 07T e/t ¥ (0
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: Depth Date/Time DATE COMPLETED:
DRILLING METHODS: PAGE: ! OF |
g g: £ 2 | %
‘E& QE %E % DESCRIPTION UE, % REMARKS
St adg g g | E
]
. _| &y o-z’ 5aMd *W ’
- ? (0612 fo wiodesats
- - ¥ /Z ool 1012 5/
g7 (55 Lu%
| 5¢0M¢M a4 st
I /
1055 gﬂﬁ’ﬁ( o m
- W Jo Z"’ Mdﬂ'("/)zc\
3% 15, S0l sy seue Dills,
L (‘.}' ] L‘/\% C "G‘Q
- - Lot oo, (500, 6/4 j dosp W W“@
EX Shox hag weottuny hediock' - 174<
:?Oj 55 (qpen+ parpl , Gl M
- — ZOIMIMW@/SI Mdaﬁ@
._a _ ‘é !
5155 ﬁa«&- ved (s z.; #wvtoMr
- - (5%, s/4 p /Schoud
_w_

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/OU: SITE NUMBER: o
BORING NUMBER: Bfean - COORDINATES: DATE: "@T°J0LY 2010
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: Depth Date/Time DATE COMPLETED:
DRILLING METHODS: PAGE: | OF \
g3, | &

NEAAES £ 8

o s 2u DESCRIPTION % a3 REMARKS

B~ ‘%E B §v @ | E

aﬂ% i 815
=
| e 0-27 Sand | Fawve (ovifoxl |GW
n?) lage hoegeve 1727 rock

- Pavt yellposh browin (o4 42} B
_ —] HQ?\ L{d[w rn Down ( [0 XE 5/4)
[ s s SIgrAY dan ) Gavels 837
— ~3' rsal WS?
- ' weddreved bedvock,
| sl light Drown (S1R 64-S1E Sk
—_—IO: bevock. pryllde semst.
L — S —
_20__

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/QU: SITE NUMBER:
BORING NUMBER: Bl oo COORDINATES: DATE: 08 JoLY doio.
3
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: Depth Date/Time DATE COMPLETED:
DRILLING METHODS: PAGE | OF |
T § >
o)
z_ |42 |85 | &~ s |3
a %3 gg § DESCRIPTION 5 | a REMARKS
(=i ~
£ lds | & 8|5
15
| 9eb 0-8/ sand 3 grawel Carhfiaal 417
gAY dzamp, gevels bz -1”
- Modaak Dyvyun (ST2 44 ) o
T Pale braon (SpR sA) . '
—S— s 4’ wezdrerd bedwck. , shopiy damP |
— — Pale ved (SK 6/2) Mododdt e (s€ 4
— 5! ensolidaad wezdhend  bediect,
— Poid penerachon. Paw red (S€42)
— 10— do Mmade@ac red (S€ SA)
Iy
| —
A —

NOTES:




VISUAL CLASSIFICATION OF SOILS

DEPTH
BLOWS ON
HE?OVEHY

SAMPLER/(

USCS SYMBOL

TAJOU: SITE NUMBER:
BORING NUMBER: BH o004 COORDINATES: DATE: 08 JuLY doles.
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: Depth Date/Time DATE COMPLETED:
DRILLING METHODS: PAGE: #loF £ !

- B DESCRIPTION REMARKS

LITHOLOGY

(
°§ SAMPLE
TYPE &NO.

’_— — |
5 — s
b |O — §S
| _
-
)5 —|ss
I
|

0-2! sard and goad (Arhfcad RiN)
slighty damp; gravels X au

Pale browqy 3y 32) tign? bawn
(sve 4/44)

S Sawe zs Abwe .

o' sacd And gevel , Sghlly
mores, PAle brasn (S¥E F2) 12
Modaase brow (SYR M)

(3" wezdres\ bedrock. Pale ved CS&A/“’)
Mol red (SR SA). <oosenatiryy
15 phlide shist pedrock. pale ved

(SR 6/2) P rmodevak red (SE SH).

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/OU: SITE NUMBER:
BORING NUMBER: BH oos COORDINATES: DATE: 08 JuLr 3010
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEQOLOGIST: Depth Date/Time DATE COMPLETED:
DRILLING METHODS: PAGE: | OF o
z | ug | Bz |- g | %
& %:ﬁ gg 8 DESCRIPTION & é REMARKS
DV S m
AL g
_|get. 0-3" Swd amd gawe . Rrvhaal AT Gw
S PR e (B42 5/2) gt e
L (SYR &A1) Veny Sigitly A2mp.
-
N 5' coarse qra~nd (lirveskae > P
—3S—~ 2 no sample  Avalziok-
— ¢ soed avd Gane)
— /] Ss 10° oarse Grewel wy sand
- wvesre goareh Ve SighHy dame.
C — Moy n annge pnL(3ve 7p) -
- P2le bran (sve g/2).
[-15— ss 15" parse Awestec . W sove
— SAnd. ss onWy o filled samale.
] 20" coarse growel Uiy mac fuwes-
—Jo—| 85 S0l incieztse B o~ SO7. Uen Slgviy
— = SuMp-  Framish aange pink (SR 72)
— — Wgtrt brown (S4R o/4).
T 23" ahargd o padominant Sand
T Gomsh agange. (1OTE /4).
"—‘.25—‘ ss aa
— A5’ AR Grwel UNveshe and
- Sove @EuSe SAandSEC. no Sanpl

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/QU: SITE NUMBER:

BORING NUMBER: BH ©0S COORDINATES: DATE: 08 JuLy gpio,
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: Depth Date/Time DATE COMPLETED:
DRILLING METHODS: PAGE: .x OF &
z yS 5§ Eﬁ s | 8

o gz | 2 ; DESCRIPTION & o] REMARKS
(= % gv 0

£ | d3 815
>
| % 30" Sand and qrane). veny Ygntly
u _ danp. gayish crarge (1063R /).
- 3i-34 paroanly qonel Hom Cearse
— 1-2” 4o smalter Y2-1”
35— 35 gand 2nd gramel JroMish aangl
— ! (loge 7/4) - pzle Yellowish baan
] (1052 6/4) ver{ STy dare
40’ 37" weadwvxd bedvock, G 2mile
— - veny v orarge. (OV€ 8z) o
l: — Fray 1sh exange, (105 € TN,
] al- 38 Phwilde sehish hedek,
- lvteed  dayish bue green (SBRE 5/2)
_ o AWSky bW green (586 g/z) W/

[ whimsh sihngers.
- —
L

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/QU: SITE NUMBER:
BORING NUMBER: Bx s COORDINATES: DATE: 08 JuLy oo,
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: Depth Date/Time DATE COMPLETED:
DRILLING METHODS: PAGE: OF
T = § >
o
NS 2| ¢
LR DESCRIPTION 5 | & REMARKS
o~ % 9 ~ o
£ | dz | 8 8|5
| |3 G-a’ Sand and gewel. gravd A1
T hgy bawn (8Y€ &/d) PR brawn
— - (5ve 52) Syl dame
- —s 3' wezie md Pryllise.  mochrat
— 35— 55 pnt (IoR 9/ — pale red (DR 6/2)
- g ‘F.*\\fl‘,u:t Schisr bediext .
r._._"o
]
1S
- P

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/QOU: SITE NUMBER:
BORING NUMBER: BH co+ COORDINATES: DATE: 08 Jut doio
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: Depth Date/Time DATE COMPLETED:
DRILLING METHODS: PAGE: OF
. RS = S
= |ug ) 8= | - g | 2
o %3 %g 8 DESCRIPTION & | & REMARKS
(] E 3 b 8 E
Bk g | 3
A 0-3 sard 3 grawdd Carhfcal 6117 )| &w
D JltcAHH damp. m braon
_ (SR 4 — Sv2 34) grawel 1-9"
;_ S ——— 55 S sarve A> Zbor
T M-8 @rzaeX Amestrey 2yer
- I [- a7 > SYte.
; _ qlio! weadrered bedrock.  hgiry bau | 6P
° (5R 64) qrasisp e Pink (SR 72)
- - ore sple steen Samce Lsfed vcr.
— Mot secona S/ Sample faken £o
T SVoe. /nviede/ freniazue . wopox 3-27
~ 7 O of fivst sample loczaan.
L

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/OU: SITE NUMBER:
BORING NUMBER: FH Oof COORDINATES: DATE: 08 JuLy 0L
ELEVATION: GWL: Depth DatefTime DATE STARTED:
ENGINEER/GEOLOGIST: Depth Date/Time DATE COMPLETED:
DRILLING METHODS: PAGE: OF
— -l
T _ '-_'-Ig 5§- E,.\ % g
ETlgs | of | & DESCRIPTION 5 | & REMARKS
W~ %m gg §~..
£l dz | & AN
L b o-3’ sand and gravel. Arrificial A1l | W
]l aavel 137 Tavic yalaosh cang: (orrc%,b
- — metfaetc \fdl_c.‘:l.u.)ts..h W\‘pkﬁz 5,{‘)
- S-3.%2 sols! signriy :
- — 3y~ 5 DRCE i SANS At growsel.
—§—| %3 S' sarwe as e
=~ 9’ Graves Inger Chrreste 7 1~2%
:—"O _: $s lo’! sand and , davk Yetlounsh &w
N arange (07R &) modarak yetlowish
- brown (16YER sAY), Sightly damp
— -] W/s J-an
5 —| s /s /alz.yc.f sand and W Gw
_ Same a5 Zboue MoISTwe contst
| Any.
- - wi8-1a” basad gredd.
0 — 5S o’ weanuwed phylie Schist aP
- - grayish wavge pink (SR 7fg) ~ light
W hown (5Y2 614)
L borbrn of splt Shoe feid wedire
phuitek  sest. [Aered gavjish  Pive Goerp
T (S 8G &) — dusty bive geer) (SBG 3/2)
T tw/ T‘aﬁsb smafe
mad —_ wh

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/OU:; SITE NUMBER:
BORING NUMBER: B4 ©oq COORDINATES: DATE: ©0& JuiY 8oL0-
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: Depth Date/Time DATE COMPLETED:
DRILLING METHODS: PAGE: | OF .
. >_ >.
= |28y | £ 3 g
o o %ﬁ 2 DESCRIPTION & REMARKS
a- % 8- )
cla s 0
K 2
=
_ _jg*b 0-3' sana and gravl (achcall B |60
dark yveflowish vange o€ %) -
-7 medezise Jellowich brocn (OYR SH4)
- very skghly damp  grevels 1-2
5 55 S’ same A4S Zocve- Gw
- T d Aepse us disnbvhan of |
| _ ;}fﬂk /Mm!, W f‘ o-lo’ 7‘7/1!42,/
- — 7wt
— — /0 came As Wr but fives .S;M &
—lo — $s coarser And Mmore hetr?
| —]
_5 _ /5 samre 2 po! S 22?2 5/4) ~
—0 — $s pedeze. yellowish brown
|— —)
S RE 20' sarxd znd grawel Carhficizd fil)
T ' dart yellowish otzm g(/m‘e &)
. medorak Jellowish n Cvrf 54)
- vers s damp, codrs fres.
%M/:.ﬂl‘i?f' pnly ont s Sarple.
—o5— as’ save As Aowe.

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/OU: SITE NUMBER:

BORING NUMBER: B4t A COORDINATES: DATE: 08 Joy a0
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: Depth Date/Time DATE COMPLETED:
DRILLING METHODS: PAGE: 2 OF 7

o oy g;ﬂ 8 DESCRIPTION & | & REMARKS
o~ gg @] Q- @ £

3z | & 3 | &
r__@_ o5 sanve Aas Akrve . No sample
- g gresed
__3,5C. 5’ hansmen Ao v 31 fu
frezmré hedrack Pruilye Schisi

- T Ny browe (YR 64
|— —
-

NOTES:




VISUAL CLASSIFICATION OF SOILS

TAOU: | SITE NUMBER:
BORING NUMBER: P+ oo COORDINATES: DATE. ©8 QLY S0,
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: Depth Date/Time DATE COMPLETED:
DRILLING METHODS: PAGE: OF
—_— |
: >
z_ |y |8s & g g
a | & %g § DESCRIPTION & a REMARKS
o~ % ~ @
¢ |az | B 8|5
>
grevo O -3/ gilfy sard of scve Gamel.
T Grawel 2 (7 gf gamp-
— — Mmadayzde. ‘{dm bown COTR 5&3
- - ~3 Pawe) ([ Ayer ’
[ s s< 5/ sz As Apve-
- IOWer~ proporricn ranels & §-10/
— - ~ 87 el 1Aqel
—Jo — 5SS lo! Sanme A5 akrue.
— - N - 127 grawvel MQ{&MS?‘Z)'B)
:-/5: ss /S/ same As zbowe | ekcepd 1NereUic
L in gl envend Lhoverfoe) P 80707
I Gravel y2-7"
] 20! :
| o rd sampid Szme__ as abwe. Me sample
T »;b#md hyer gravel! eavelf
™ - AS h‘}fh a5 To-Pol
B ;T
B P no| &mplg as! SAYe A Zhxwe. Wo Sample.
T 36 back < ol ffsand Afer.
| —
L 20— D' tegreck Bnd in As. Zogen atdkr
SS Was reewerwd.

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/OU: SITE NUMBER:  "Brn sge.
BORING NUMBER: ¢y - M9 COORDINATES: DATE: V2 JULY 2050 |
ELEVATION: GWL: Depth Date/Time DATE STARTED: N
ENGINEER/GEOLOGIST: ¢ i Depth Date/Time DATE COMPLETED:
DRILLING METHODS: Tr ceone PAGE: / OF ¢
— |
o Z 7n
= |82 %= | E- g |z
E @ | Q0 | 2 DESCRIPTION % = REMARKS
W— | 24 | 5z | 3 o | 2
O E‘ as w 8 E
Qg c 93] =
& 5
_ g O-16’ COy wikl sove Sardd, modoah, of
. brown (SYR 4k~ Sve 34 )
A — stightty damp.
-5
7 mAf x ﬁw—/uh orang< Find (Sfe€ 7/&)
- = lgh? brawn (SY€ 4), might be
- Weaterd phyink and avbhezy| K1)
i IS-18" back ik clay mamy aw
ik moclerat < prwn (Sye i - 372 34)
T wf Liresfore
) — j (91 —Uifollf (,{_g(} S‘zl"d . d &
- /ight brwn (5¢C 6M4) Acolan s27
S 25 ' fire gamd aeolisn sand w/ oy
—IS— gt dirve store. grared. 00loc rAnges frum
L — 54){) Wt,ﬂsh WZ!’?}E/ [lO‘?JC 7/‘/) %
— —_ Mlj}} afznft /vmk /57e 7/2)
__80__

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/OU: SITE NUMBER: B
BORING NUMBER: CYa) - Mw 9 COORDINATES: DATE: 12 JulY g0
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: ¢ Lum Depth Date/Time DATE COMPLETED:

DRILLING METHODS: Th cure. eharge —+> hammer & 38/

PAGE: & OF &

)

=
e} ol > >
I~ g3 of & ¢ | ¢
o 2124 |3 DESCRIPTION & = REMARKS
4- | 3¢ 3L | 9~ @ | £
£33 | B 8 | 5
' 0 >

— - Net: no wreadrerzd phiyhides schisY

. Sos-

35— 8@/0 as’ ?hqﬂvie schist  bedve ek

- _ Unwezdyered dusky grean (56 32)

| — =W Mmixed wf sand zmg Hweskve.

| Gosell. € depHh Danguoned to

— — mosﬂ-uﬂ vediom davk G 6\1"4)

l'_%"" 4 W\Sh blue, (SPR S/z%l,

B - ADDrex ~ 3D Charnced Az I core

- T o harwver B3, CoBing Chavdoes

A Ohavsed. sawe ExmZdhon. Prygliue

_7 ; t Schwsth.

O g S0’ Pyl schigd brdvock . ’

B - LN UWeZivered MRk green & Iaﬂe_rwa

T (56 ¥2), prtrardy Y2- )4 grains

- and dost w‘rhné&. no  hint of morshe

::;g: Powdered ynzonx cotng  @nges from

- hgr) gayg (NFD) 3o med highn Fry

| (Ne) wim = bWe bat.

-—-eo—gﬂfvb G’  Same RS sa’_tt:hﬂolo-’a‘q,

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/QU: SITE NUMBER:
BORING NUMBER: Crn) - wq COORDINATES: DATE: 12 Jury  dan
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: ¢. Luam Depth Date/Time DATE COMPLETED:
DRILLING METHODS:  4oiramves ot PAGE: 3 OF &
Tl s g >
G|z
r_ |42 1 O% | &~ S | 3
o % o2y § DESCRIPTION & a REMARKS
o w% oL | g+ B E
o< o @ 3
w 3
— -
—Jo — gravk Joo szt s Sl lgholo gy
S -

~ g6’ Sawve as o 1L-\1fub3vl

—S0—| Greto

—5S—

—'% B Go’ Szwe 2% SO - JL%O’[OB,\,I
_— P W

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/OU: SITE NUMBER:
BORING NUMBER: (P - MW 4§ COORDINATES: DATE: 15 Uiy seic
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: 4. Lo Depth Date/Time DATE COMPLETED:
DRILLING METHODS: 4+ mner fok PAGE: 4 OF ¢
_ g
5 pd > Pt
T_ W2 S5 | G~ s | &
o %g = § DESCRIPTION & 3 REMARKS
o mg 9% W 3 E
DT i 97} o
o) >
I
I -
q.MKL_.zﬂyb oo ! Sarve 23 Sol - L%htiegﬂ
- IO5
— — ho' Save as s [W“’Z\/]
—Ho—| g
}_. J—
105
,,_;20__51@]9 fze>" sz2me as so - ItW\o}D@u{_

NOTES:




VISUAL CLASSIFICATION OF SOILS

QA/OU: SITE NUMBER: _
BORING NUMBER: (ru- Mwq COORDINATES: DATE. 13 JUY aucy
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: ¢ | n, Depth Date/Time DATE COMPLETED:
DRILLING METHODS:  Haimwer  bii PAGE: S OF 4

0| = &
T_ 4z | Ox | Hi~ s | 3
R | T Qu | 2 DESCRIPTION 5 | & REMARKS
5|38 | 32 | §- 2 | &
O o« 8 3
(93] =

— 35—

_'Lfi)"'_

e o' same as 507~ NGy

r —_

| _—

s

L so—]

“—/éo—-g«ﬂ*b o’ Sar-e 5 B - IM%«,

NOTES:




VISUAL CLASSIFICATION OF SOILS

TAou. SITE NUMBER:
BORING NUMBER: (yn) - 4 Wq COORDINATES: OATE 1 cois I
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOCLOGIST: €. Lumn Depth Dete/Time OATE COMPLETED:
DRILLING METHODS:  Hzivmey kot - PRGEL OF £
- —
5| Z > .
& g2 (20 |3 DESCRIPTION = g REMARKS
& %g o év 2|
Z | & 8| E
2 3
B - Mok wiclco recu rd/hj e torchoic
— = Shewss Phyltike 5eA1st wy seAd Taichs
- = borehole 15 pve woth PO S’gm%c.?nr
[ — tev |2 hiins e bltow ol i lsm&wz//-
sft aolov G ZAeS 10
6> c;:;:@‘w%/d ops. Could hot Mike
o anef obs el Wit Wajee lede]
- — obs (60-16] 7
—/F—
. 170" ot casiry actded
R B /75 /qﬂomx Moisfire 085 w hole
/75— p _
| _ (% driller stids ntentwe 11 hell .
- 1807 waikew in hoke 5A7PUS wek
— 15— D/tyf/rk seh s, TO.

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/OU: SITE NUMBER: Bun suk
BORING NUMBER: (9N - w10 COORDINATES: 7 DATE: i 0w 3oy
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: . Lo Depth Date/Time DATE COMPLETED:
DRILLING METHODS: T cere PAGE: 4 OF ¢
| > o
z_ |42 | 0% | B~ z 8
E'u % tEI = H § DESCRIPTION é 61 REMARKS
=y mg % | B~ & E
0 < an w I
w hos
. 0- 10 Fine_graured vvkbrm sand |60
- —_— ’PX[Q yeticowigh  brown (JC}_r'E— 6/7—:)
u _ e s edcded) W/ gmwg vaw.S'fz/\X—
= — s2umple cbb
5 __
Y, 8’m\b
B - 20/624\/‘(; Zs adoove. ; S2ra 8 hau | GW)
—Zo—| freb
L Very Fale aZnge (IR 2/2) o
| G eh dzmy_(lo‘f@ Y4
:25; e past 39’-7 Frael cemn e
_ T _ ef  Ziupumn 13 trmfﬁsl\a|
5% — S 30T A 28 larbere W &N
ez Pse 1N Ureshat ol erwgiis.

NOTES:

S uTin  fldfe Al

~.
v




VISUAL CLASSIFICATION OF SOILS

TAOU: SITE NUMBER:
T —
BORING NUMBER: £ - M (0> COORDINATES: DATE: 14 oLt 3tvo
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: L Lo Depth Date/Time DATE COMPLETED:
DRILLING METHODS:  tleemrver Hok PAGE: & OF .
. = o
r_ |42 | 0x | B~ s | &
w = | 2w | 3 DESCRIPTION 5 = REMARKS
w. | Z4 da o n g
LA 5| <
B =10
B - AN T e RSk L
— - ”;C‘f?_.,‘?‘ A -:’Z"J‘f;i‘ﬂi' 3 e ’I";’h
L e
|25 . N
_ _% 35’ Phyle ScNvsy  Bedwck:
B B 2fered P2le D Pl &P &fz) tov
N _ 81%1\5'\& purple (8P 4z )
_.,,40_
L _<f
—519—3»\2‘& S szvce a8 zloge. - \\"}holow
|54
--._éo_




VISUAL CLASSIFICATION OF SOILS

TA/OU: SITE NUMBER:
BORING NUMBER: 5. .o -~ COORDINATES: DATE: »+ it oo |
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: ¢ Loon Depth Date/Time DATE COMPLETED:
DRILLING METHODS:  #zummer bt PAGE: 3 OF £
— =
3 pid - -~
T (42 |05 | B~ 2| %
o %3 2u § DESCRIPTION % a REMARKS
haad o —
o7 &% |25 | & 81 E
< (10 w -
w )
. . YRS e N 4
0| e o’ szarve zs 387~ dnolegy

G — b’ e & 35 - Lithology |

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/OU: SITE NUMBER:
BORING NUMBER: “177 .. ¢1. v COORDINATES: DATE: [ ‘mi v vies
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEQLOGIST: €. turn Depth Date/Time DATE COMPLETED:
DRILLING METHODS:  +ewnme.  louk - PAGE: ¥ OF £
_ 3
] = > >
T_ 142 |0 | B~ s | 3
o % | zy § DESCRIPTION & a REMARKS
~ O& - o
= [0} e ]
s a8z | & ? .E.:
(48] =
L -g5—
oo
r—. —_
/05—
S e as 3§ - litholegy
A — (i;'z,-,f"//jwc'f poiiAa frged Fre e
- = GEEIEY e ek T BT B
— — K e = LB
| . 1'{‘- /f' T Pogy 1 ;,'f;}( = - ‘—,’—:1"&}_ -
— 20— il

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/QU: SITE NUMBER:
BORING NUMBER: /y: " . 1’ COORDINATES: DATE: ;o it oai
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: € (oo Depth Date/Time DATE COMPLETED:
DRILLING METHODS: Hzamives bl PAGE: .S OF <
o~ >- -J
. Z >_
T |82 | %% | &~ : g
© %3 2y § DESCRIPTION o | & REMARKS
o~ m% 9 | @~ A E
0 < o 73] 3
w s
L L
/3.
(35—
| o
- Js—
| 7 samples zve damy? molshwe  dis.

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/QOU:

SITE NUMBER:

BORING NUMBER: /. -

(BTN

e COORDINATES:

DATE: TR e

i

ELEVATION:

GWL: Depth Date/Time

DATE STARTED:

ENGINEER/GEOLOGIST: £ Lo~

Depth Date/Time

DATE COMPLETED:

DRILLING METHODS:

PAGE: 6 OF ..

A -
ol Z2_ | & 8 N
i % o =Y § DESCRIPTION s S REMARKS
T 5 _
"% |43 | g |
@ < o O E
2 2
S /S/- 17/ Screer] p/anct so
e
_._65__
_'—_/ ; d e
» - SIS P eI -l}";l'!':,"!'*fff‘: : (r{f:’“ J,j
= — IR A A
— ¢ 75— P e v e ST i im
et !f»”,."f-g"f.:‘?»; :’_*f:e-'f.h’, ot ECE ,'}',’,;(,?- Fiwat,
i _ ?j%l’[ﬁ"t lfi,‘ .'/)f/'f/'f? rf RSt K o
- VT 2o B RV A

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/OU: SITE NUMBER: BN Sk .
BORING NUMBER: {y- Mw COORDINATES: DATE: 15 Juy ao0
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: C Ly Depth Date/Time DATE COMPLETED:
DRILLING METHODS: "W (ere.. PAGE: | OF +
_ 3
O Z.._, > >
42| 9% | &~ s 8
o & o su | 3 DESCRIPTION & 3 REMARKS
o7 |3E | 22 |k 8|5
w 3 -~
L - O~16" 51ty sard wy grawve] [2asiGi
= 7 golory 12nges Artm @ay/sh cra g
- ove ) pale yelavsh bruon
. (1o ve /2 ) hmesTne S
S MidFrx Sty A10IST
i — g@b
:20:%'124)3 Ao’ SA 28 Al G
L guavets Now V= A% ot
e — Greny iNegeased sl W'q
| _ Coler Aot med. qalaosin Preaon
| _ e Y e to Mmagdue,
| o< |
I AT A9 149 W“:’/ - e
— 30— g b ?@m 30" pecl/pnk Auvst ne phyiiie & s
ﬁr Ane] _sdmplss . (Ban g A Fammes P~ 2'% :
, L TEp o Dediock 429,
P Ad i 4 [(E,f?‘f" ,""ﬂ )‘u/f{{*"’(:}( _’itf / @ /U{{ h / }{ < .
NOTES: A 7 g el A sy ho Phyllipks Samdes
£ 4 or MM@ZMJ breke

Lepty 41 et

possibly o by Trere




VISUAL CLASSIFICATION OF SOILS

TA/OU: SITE NUMBER:
BORING NUMBER: (K - MW 14 COORDINATES: DATE: 1S JULY aoi0
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: C Lo Depth Date/Time DATE COMPLETED:
DRILLING METHODS:  tfuvwear b PAGE: L OF 7
- o)
S| 2_ | & @ &
T |42 S5 | G~ = o
53w (238 DESCRIPTION 5 | & REMARKS
e~ w& 9% o &3 =
@ <€ o (3] 3
/2] )
B _ng/‘zé: A savele. gt bioanneh pay
L (sve &) - PR wd Lo ) - (\or|6f2)
- — Tyl sehisy hediocke :
K ‘o
| ip. ]
S
| &y —
B _ﬁ S0” PhylWas schvy)  hzedock
- e ved  CIOR Sf2)
L <S—]
L Lo |
I

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/QU: SITE NUMBER:
BORING NUMBER: YN - Wil COORDINATES: DATE: ;5 July Sero
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: € Lo Depth Date/Time DATE COMPLETED:
DRILLING METHODS: Heoareey  out PAGE: & OF 7
- 0
5 | 2 > >
T 42| 0% | E- |8
o Lo | Qi | 2 DESCRIPTION & = REMARKS
W— %m gi §v 0 E
£l dz |8 3 | 5
& oo
— —| &5
— — 7o | geb Fo' sawe 2.5 So’- lviholcg-j ‘
|5
S0
. _ ’\h&ﬂ) t% og ’ﬁfm ~ &S-CFO’
- _ S hae 4 R
- T \\M il
' Sz &5 So 7 osl casche
S " 90 s2v7 v
9o4 o QOLY Q010 Sevzl Ahosyy
of weekr prodwadt SAvpLs et
NOTES: Hen oy quliiy, ?UN we
w&d/ﬁﬁ ctv e zded




VISUAL CLASSIFICATION OF SOILS

TA/QU: SITE NUMBER:

BORING NUMBER: (C\pJ - LAOL COORDINATES: DATE: l&e JuLy ooie
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEQLOGIST: (. i Depth Date/Time DATE COMPLETED:
DRILLING METHODS: Hemive« loud PAGE: 4 OF g

- Q
5 |z > >

T_ w2 Os | &~ 21 8

o S 1 2w | 3 DESCRIPTION & = REMARKS

a~ %m QELJ ?;J._, 9 g

a3 |8 2|5
o =)
. _ T 2
e - X Vekeo Lz, waser leved a5’
— — l6 Jui J00 A lopPu.
| _ Dl cormvwend wBEder leuel ™
S Nae el 8 days <weokend > Atcher
| _ 45 o', [0 was wore mashve. LWas
— 00— fived encerrdesed
— j05>—
L j0—] gmb ] .
[ / _ g T RN A el T ““‘}"“‘f‘%
o U—r‘j\mﬂ‘ I/\{) CT‘,\")T;',‘; “N(' Sl

| . [/_9 - 3/4 ‘s
—ls —
— jpo—]

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/QU: SITE NUMBER:
BORING NUMBER: (%1 —paw 1} COORDINATES: DATE: Ib Juy ot
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: ¢ Ly Depth Date/Time DATE COMPLETED:
_ 2
g | 2 x >
T 142 | O | i~ s | 3
o %5 = § DESCRIPTION 5 | & REMARKS
o7 Bk | 2 g7 Q£
Q< o 73] 3
n 5
| i Nek : scaln eh&ng,u irgux S-ve!
— e G0 130! Same 28 &' or NC - l%eioafv)
- Phylude schuyy  hedvock o/
- Pravet |y CANSS
—/—
:—I'.SU-:: W{O (80" Samvale Save zZis ho - ll‘h"dﬂa“)
- — cﬂb"dhargzd ‘TD Sleih-}uj M Lok
| _ W%ﬂmﬂ.ﬁ—& Faole -
- - L brownsh Gref (S7e &) o
— - Pode vedd QOR &/2)
-—-/tg(ji_.
- - ihole
Jheler
—f #0— ﬁmb (767 Saive s Mo SRl hesevegiees s
— — W InURZesR G cendad ~ &o/
B - +o pade redd Ao Craugh z,P,ow>_
——,tl:'{(.\-—--

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/QU: SITE NUMBER:
BORING NUMBER: (%) - Uw A COORDINATES: DATE: |6 ALY soio
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GECLOGIST: (. Lom Depth Date/Time DATE COMPLETED:
DRILLING METHODS:  #ammee iUk | PAGE: £ OF ]
— -l
clz_ |z 2| %
L5295 | G~ s | 3
o %ﬁ 2q § DESCRIPTION 5 | & REMARKS
o~ wg 9%‘ g 3 =
0 < (oel 0 3
2] =
140 Geido ac’ qumsmﬁ h(‘dmd’
- lgn: qrwg (NF) T med 107 G727y
. (e):
- 19Y- 2067 claller repock Jot of
200} bactwes . o #oot? KJ”//’@‘
— - Zie! prWe schgh bedvers~
o (ght Bt gy (SB Vi)
20—
: : 228’ molst Szl — SAME 43 I
[ . Y Y% w\-ﬁrrrz:a;l weote | ll‘f’hﬂ[%
—220~ )
S P! 23/~ sl planred o sed screry
rd
-
] 7
= — %
7
.y 4

NOTES:




VISUAL CLASSIFICATION OF SOILS

TA/QU: SITE NUMBER:
BORING NUMBER: () - thidt COORDINATES:! DATE: l& dulY 2o
ELEVATION: GWL: Depth Date/Time DATE STARTED:
ENGINEER/GEOLOGIST: . Lum Depth Date/Time DATE COMPLETED:
DRILLING METHODS:  +Buimniow ook PAGE:" OF 4
_ 2
G| Z > >
I8z | o5 | &~ s | 3
e T | S | 2 DESCRIPTION & = REMARKS
wo | 2 | B | 8- N
o m%‘ 4s | © 3 E
M ¢ (i i) |
w -]

23 - 2517 planned 4o sex Stywen

Noke: while drillivg  hugh podicrzon
of water .

i
!
| IS NS

.
“n

. T S&E sarve as 2l0- Ln,ﬁ»owé«?.

NOTES:




VISUAL CLASSIFICATION OF SOILS

TAOU: By S (rorchueds| SITE NUMBER:

BORING NUMBER: (* V{)- WL I{/{ Z| COORDINATES:

DATE: ZOJ’L(/_‘ /é

ELEVATION: TBID

GWL: DepthZo3, 4 Date/Time Z3%¢. 16

DATE STARTED: = 51/L/0)

ENGINEER/GEOLOGIST: Ji{. S L, Depth Date/Time DATE COMPLETED;>/ T2/ /()
DRILLING METHODS: AR H ' PAGE: / OF 4
|3 | & 2 | 3
E'JY z 5 2 R DESCRIPTION 5 % REMARKS
W3 g‘" gz | 8-
Fldg BT, 8|5

GRA el Wiodest el 7 rosill 4oz,
- {fuB Mbmlmaf;{m 5/4) % Mﬁ% ' Gw W &t/(m/
-] brown (0IRYZ, Aoy #2 3 7 :
- Saad fnt o co - g :Z:'-r Socla
— — oL 5 MSJU" b /34‘75'/
— 45— o 4 M Towy
—_ - a.Mad,P LG
- 5;:3- fs cg%a-(c " cwmﬁ’”’”" =
L ; kA proam | 5
- g ;{é %5@3& Mmu\ﬁ«q’}
—/ 0 s Fragel| PraqeshCiad ST subl, eolead
- T /0{,0 57/4—_ yv;:“;{ mf.ja,m{‘ ‘Ui’? P /?éjwfz‘
_ L e o e
L — PCCA- b A, 3
- Ltlalgsed ’5%“5% e
—/5— %"ﬁ% %‘7
T 16 4€ - weathed bedroe.
| JF(MA - Puple éﬁ
- 14-z07¢ Puy i, nto e,
—20- 42:173 G T o e
C red 4ol prowr)oveil
- - 2, red %ﬁ(s’ﬁf’j é? o
L AW (ser4(zy.
=5 26-30,/C° Pﬁﬁw 0 abor(,
o

NOTES:




VISUAL CLASSIFICATION OF SOILS

TAIOU: B, SAF (rommoliader | SITE NUMBER:

BORING NUMBER:CY{/- M d/ 12— COORDINATES:

DATE: 20T et /O

ELEVATION: +BD

GWL: Depthz5 3, 4 Date/Time Z3Jy, i

DATE STARTED: »OTw¢. /O

ENGINEER/GEOLOGIST: Jif. 4 (e, Depth Date/Time DATE COMPLETED: 7 /T3 4
DRILLING METHODS: AP0 ¢ ' PAGE: 2_OF
. - > >
£ |82 | 0% | B~ | 3
n.&\ o §§ DESCRIPTION & | & REMARKS
B BE| S |- 8|
5| = 2

| |’<l_—l§

% !

)
||I|?II|I?IIIIQ

T

\Lifii\Llifii\tlth&iill

£

=z P/-,yM a4 M

e

70'90/[1 ) b,

?0-//0/"/3/’7%/ b4 Mm!

JMI,

/(0-/36" p MMW@{,

WM%‘%LZ’//Z; oo
M

c,oCC»L
571

ffz'ﬂp

3050 PRqlell, 4 Ay,

=
=]
m
o




VISUAL CLASSIFICATION OF SOILS

TAIOU: Bzam S A7 LovusausTin, | SITE NUMBER:

BORING NUMBER: ()~ AW/ 'C. | COORDINATES:

DATE: 20 +2{ Tul /0

ELEVATION:

e b

GWL: Depth7(3 & Date/TimeZ37u, /0

DATE STARTED: 70Tz /O

ENGINEER/GEOLOGIST: fif, Sfke [Q Depth Date/Time

DATE COMPLETED: 72 { T4/

PAGE: % OF 4

DRILLING METHODS: Apr H |

. lus|8s | B 3 |z

Eg\ §§ QE ;>3J DESCRIPTION % § REMARKS

s 3E | g | §- 6| 2

STz /5O-F170: -

| T A géen o lﬁ?

] ¢ %“é’z“,}m rm/v'-ww' 2

70— (Zj— 190 ; ?2/%,7%;3 hgtely

:/90: o0-2/0. > 3

- - /9 Z/; 5%“7 ; 7 aA

- veLuy (red, ponk, white

:ZJO: untjd/uz’,

210~ ZZZ%O’%‘V“%P”‘JW

i R et s M=
Era z%%%%g{:\gkv% ai,a/f')L»r

- Fuze peite prodt/af ~z6Y’ Praaly

- - WL g e pl e
20—

NOTES:




VISUAL CLASSIFICATION OF SOILS

TAOU: By ST (roumoliesZer | SITE NUMBER:
BORING NUMBER: /! {{/— WL IA/[Z | COORDINATES: OATE: z/ T u2 /0
ELEVATION:  TBD | GWL: Depttgp3 < DaterTime 231, (| DATE STARTED: 7o T/ /(5
ENGINEER/GEOLOGIST: M, She Ll Depth Date/Time DATE COMPLETED: 7 [ 77,/ /)|
DRILLING METHODS:  ARA4H ! PAGE: <+ OF 4
) T g >
T S |8s | &~
EQ:JK o gE = DESCRIPTION s g REMARKS
S %‘” o? S g
£ dz | & ¢
=g K i e -
il f G Sl
290
- = o
L TD= 27 (jt
I
L _

NOTES:







APPENDIX C
Well Construction Diagrams for CYN-MW9, CYN-MW10, CYN-MW11, and CYN-MW12






CYN-MW9
ER PROJECT

Well Name:
Project Name:
NMOSE Well File Code:

Owner Name: SNL/NM
Date Drilling Started: 07/12/2010
Date Well Dev. Completed: 07/27/2010
Survey Date: 08/18/2010

Surveyed By: STEPHEN TOLER

State Plane Coordinates: NAD 83
(X) Easting: 1593006.71
(Y) Northing: 1457261.48

Surveyed Evaluations (FAMSL) NAVD 88

Protective Casing: 6361.18
Top of Inner Well Casing: 6360.67
Concrete Pad: 6358.77
Ground Surface: 6358.5

Calculated Depths and Elevations

Initial Water Elevation (FAMSL): 6197.04
Initial Depth to Water (FBGS): 163.63
Last Measured Water 6194.39
Elevation (FAMSL):

Date Last Measured: 7/6/2011

Miscellaneous Information

Date of Last Maintenance:
Date Updated: 22-SEP-2010

Date Printed from EDMS: 8/22/2011 4:12:18 PM

Comments:

AQUIFER IS SEMI-CONFINED, FIRST FREE WATER
SEEN DURING DRILLING WAS AT 180 FBGS. 5IN. PVC
BUNG INSTALLED IN BOTTOM OF SUMP.

RG-90065, POINT OF DIVERSION: 109

]

i . - < ]
§ ]

Drilling Contractor:
Drilling Method:

Borehole Depth (FBGS):

Casing Depth (FBGS):
Geo Location:
Completion Zone:
Completion Formation:

WDC EXPLORATION & WELLS
AIR ROTARY CASING HAMMER
207

200.8

SNL/NM BURN SITE

BEDROCK

PRECAMBRIAN PHYLLITE

Completion Data Measured Depths (FBGS)

Casing Stickup: 2.2

Interval Material Start Stop Length ID/OD (in.)
[C]|BoreHoOLE | o Jeo7 [207 [19.625
Il crsinG lpvc o [200.8 [200.8 [4.77/5.56

[J/GRouT/BACKFILL \

BENT. GROUT/CONC [0 132 132 |

A seAL \

38 IN.BENT.CHIPS [132 [166 [34

10-20 SILICA SAND

|
[F/SECONDARY PACK |60 SILICA SAND 166 [171 |5 \
E/PRIMARY PACK |10-20 SILICASAND  [171 [200.8 [29.8 |
B [screen lpve |175.8 [195.8 [20 |
3 sump \ |105.8 [200.8 |5 |
[

[ PLuc BACK \

|200.8 [207 [6.2




Well Name: CYN-MW10
Project Name: ER PROJECT
NMOSE Well File Code: RG-90065, POINT OF DIVERSION: 110
Owner Name: SNL/NM

Date Drilling Started: 07/14/2010
Date Well Dev. Completed: 07/28/2010
Survey Date: 08/18/2010

Surveyed By: STEPHEN TOLER
State Plane Coordinates: NAD 83

(X) Easting: 1593043.38

(Y) Northing: 1456813.04

Surveyed Evaluations (FAMSL) NAVD 88

Protective Casing:

Top of Inner Well Casing:
Concrete Pad:

Ground Surface:

Calculated Depths and Elevations

Initial Water Elevation (FAMSL): 6224.37
Initial Depth to Water (FBGS): 121.08

Last Measured Water
Elevation (FAMSL):

Date Last Measured:

Miscellaneous Information

Date of Last Maintenance:

Date Updated: 22-SEP-2010

Date Printed from EDMS:

Comments:

AQUIFER IS SEMI-CONFINED, FIRST VERY DAMP
CUTTINGS SEEN DURING DRILLING WAS AT ~160
FBGS. BOREHOLE CUTTINGS AND SAND WERE
USED IN THE PLUG BACK INTERVAL. 5 IN. PVC BUNG
INSTALLED IN BOTTOM OF SUMP.

6346
6345.45
6343.32
6342.8

6221.12

7/6/2011

8/22/2011 4:13:38 PM

7

i

¥ L - - -
e L2, _

Drilling Contractor: WDC EXPLORATION & WELLS
Drilling Method: AIR ROTARY CASING HAMMER
Borehole Depth (FBGS): 181

Casing Depth (FBGS): 175.4

Geo Location: SNL/NM BURN SITE
Completion Zone: BEDROCK

Completion Formation: PRECAMBRIAN PHYLLITE

Completion Data Measured Depths (FBGS)

Casing Stickup: 2.7

Interval Material Start Stop Length ID/OD (in.)
[C]|BoreHoOLE | o 81 [i81 [re625 |
Il crsinG lpvc o [175.4 [175.4 [4.77/5.56 |
[J/GRouT/BACKFILL |BENT.GROUT/CEME [0 [106 [106 | \
A seAL |3/8 IN. BENT. CHIPS  [106  [140.1 [34.1 | \
[F/SECONDARY PACK |60 SILICA SAND 1401 [145 [49 | |
E/PRIMARY PACK |10-20 SILICASAND  |145  [175.4 [30.4 | |
B [screen lpve |150.4 [170.4 [20 | |
3 sump \ |170.4 [175.4 |5 | |
[ PLuc BACK |10-20 SILICASAND  [175.4 [181 [56 | |




CYN-MW11
ER PROJECT

Well Name:
Project Name:
NMOSE Well File Code:

Owner Name: SNL/NM
Date Drilling Started: 07/15/2010
Date Well Dev. Completed: 07/29/2010
Survey Date: 08/18/2010

Surveyed By: STEPHEN TOLER

State Plane Coordinates: NAD 83
(X) Easting: 1593549.25
(Y) Northing: 1457079.74

Surveyed Evaluations (FAMSL) NAVD 88

Protective Casing: 6374.87
Top of Inner Well Casing: 6374.41
Concrete Pad: 6372.27
Ground Surface: 6371.9

Calculated Depths and Elevations

Initial Water Elevation (FAMSL): 6277.75
Initial Depth to Water (FBGS): 96.66

Last Measured Water
Elevation (FAMSL):

6274.28

Date Last Measured: 7/6/2011

Miscellaneous Information

Date of Last Maintenance:
Date Updated: 22-SEP-2010

Date Printed from EDMS: 8/22/2011 4:14:48 PM

Comments:

AQUIFER IS SEMI-CONFINED, FIRST FREE WATER
SEEN DURING DRILLING AT ~230 FBGS. 5IN. PVC
BUNG INSTALLED IN BOTTOM OF SUMP.

RG-90065, POINT IF DIVERSION: 111

)

Tt

Drilling Contractor:
Drilling Method:

Borehole Depth (FBGS):

Casing Depth (FBGS):
Geo Location:
Completion Zone:
Completion Formation:

WDC EXPLORATION & WELLS
AIR ROTARY CASING HAMMER
258

254.8

SNL/NM BURN SITE

BEDROCK

PRECAMBRIAN PHYLLITE

Completion Data Measured Depths (FBGS)

Casing Stickup: 2.5

Interval Material Start Stop Length ID/OD (in.)
[C]|BoreHoOLE | o 258 [258 [/9.625
Il crsinG lpvc o [254.8 [254.8 [4.77/5.56

[J/GRouT/BACKFILL \

BENT. GROUT/CEME [0 [186 [186 |

A seAL \

3/8IN.BENT.CHIPS [186 [220 [34

10-20 SILICA SAND

|
[F/SECONDARY PACK |60 SILICA SAND 220 [225 |5 \
E/PRIMARY PACK |10-20 SILICASAND  [225  [254.8 [29.8 |
B [screen lpve |229.8 [249.8 [20 |
3 sump \ |240.8 [254.8 |5 |
[

[ PLuc BACK \

|254.8 [258 [3.2




Well Name: CYN-MW12

Project Name: ER PROJECT

NMOSE Well File Code: RG-90065, POINT OF DIVERSION: 112
Owner Name: SNL/NM

Date Drilling Started: 07/20/2010

Date Well Dev. Completed: 07/29/2010

Survey Data

Survey Date: 08/18/2010
Surveyed By: STEPHEN TOLER
State Plane Coordinates: NAD 83

(X) Easting: 1592251.79

(Y) Northing: 1457335.12
Surveyed Evaluations (FAMSL) NAVD 88
Protective Casing: 6345.67
Top of Inner Well Casing: 6345.16
Concrete Pad: 6343.15
Ground Surface: 6342.9

Calculated Depths and Elevations

Initial Water Elevation (FAMSL): 6139.38
Initial Depth to Water (FBGS): 205.78

Last Measured Water 6136.91
Elevation (FAMSL):
Date Last Measured: 7/6/2011

Miscellaneous Information

Date of Last Maintenance:
Date Updated: 22-SEP-2010
Date Printed from EDMS: 8/22/2011 4:15:50 PM

Comments:

AQUIFER IS SEMI-CONFINED, FIRST FREE WATER
SEEN DURING DRILLING AT ~261 FBGS. 5IN. PVC
BUNG INSTALLED IN BOTTOM OF SUMP.

W
L

)

]

Drilling Contractor:
Drilling Method:

Borehole Depth (FBGS):

Casing Depth (FBGS):
Geo Location:
Completion Zone:
Completion Formation:

WDC EXPLORATION & WELLS
AIR ROTARY CASING HAMMER
290

277.5

SNL/NM BURN SITE

BEDROCK

PRECAMBRIAN PHYLLITE

Completion Data Measured Depths (FBGS)

Casing Stickup: 2.2

Interval Material Start Stop Length ID/OD (in.)
[C[soreHoLE | o 200 [200 [/9.625
Il crsinG lpvc lo  [277.5 2775 [4.771/5.56
[J/GRouT/BACKFILL |BENT. GROUT/CEME [0 210 [210 |

A seAL \

3/8IN.BENT.CHIPS [210 [242.8 [32.8

[H[sEconDArY PACK |

60 SILICA SAND |242.8 [247.5 [47

E/PRIMARY PACK |
B [screen \

10-20 SILICASAND  [247.5 [277.5 |30

3 sump \

[ PLuc BACK \

\

\

l

PVC |252.5 [272.5 |20 [
2725 [2775 |5 |

[

10-20 SILICASAND  [277.5 [200 1255




APPENDIX D
Video Borehole Logs for CYN-MW9, CYN-MW10, CYN-MW11, and CYN-MW12






Borehole Video Results for CYN-MW9

Conducted by Bruce Reavis and Gary Hall {notes by

Mike Skelly), 13 July 2010

Depth (ft bgs)*

Feature

Comments

Casing joints at 5 ft, 10 ft, 15 ft, and 35 ft. Drive shoe from 35 to 36 ft. Some fine-grained drill cuttings]

=

Oto 36 Drive Casing raining down past the camera.
Entered bedrock, fairly consistent-sized borehole with hackly fracture; dusty; with occasional
36to 41 Phyllite horizental and vertical driil bit scars. Phyliite with near vertical fabric (schistocity), unabie to deternfine
color variations.
411043 Fracture Nearly vertical, less than 1 inch, filled with white mineral.
43 to 46 Phyllite As above.
46 Fracture High angle, filled with white mineral.
46 to 60 Phyilite As above.
60 Fracture Set |Sub horizontal, borehole enlarged and more irregular.
60 to 82 Phyllite As above, starting at ~69 ft the borehole wall has several prominent vertical drill hit scars that last f
tens of feet to the bottom of the borehole.
82 Fracture Medium angie, filled with white mineral.
82to 95 Phyilite As above, starting at 90 ft siight change to smoolher borehole.
05 to 97 Fracture Set |Multiple sets of medium angle fractures filled with white mineral.
97 to 102 Phyilite As above.
102 Fracture High angle, filled with white mineral.
102 to 104 Phyllite As above.
104 Fracture Medium angie, filled with white mineral.
104 to 107 Phyilite As ahove.
107 Fraclure Medium angie, filled with white mineral.
107 to 110 Phyllite As above.
110 Fraclure Low angle, filled with white mineral,
110 to 116 Phyliite As above.
116 Fracture Medium angle, no mineralization.
116 1o 120 Phyllite As above.
120 Fracture Medium angie, no mineralization.
12010 134 Phyllite As above.
134 Fracture Set |Medium angle, no mineralization, borehele around fraclure set is rougher and enlarged.
134 10 139 Phyilite As above.
139 Fracture Medium angle, filled with white mineral,
139 to 142 Phyllite As above.
142 Fracture Medium angle, no mineralization.
142 10 143 Phyllite As above,
143 to 145 Fracture Set |Low angle, filled with white mineral.
145to 151 Phyllite As above.
151 Fracture Low angle, filled with white mineral.
151 to 153 Phyliite As above,
153 to 158 Fracture Set |Complex, medium to low angle, some filled with white mineral, some with no mineralization.
158 1o 161 Phyllite Qrsoi:grvea;tzf(rﬁ::::; ;v?r:lt :zr:;r;ﬁz:itf:tl}r due to dampness. No free water seen in fractures, no
Very cloudy/opaque. Pool of water is very still, no drips or seeps dislurbing surface. Entered
161 Groundwater {groundwaler with camera to depth of 171 #, but due to poor visibility unable to see any geologic
features. Tagged bottom of borehole at 207 #.
171 END VIDEC
Notes:

# = Feel below ground surface (ft bgs): Footage based on camera cable reading, may differ slightly from lithologic log.

Borehole Video Log CYN-MW9

1of1 B/27/2010 3:.54 PM



Borehole Video Results for CYN-MW10

Conducted by Bruce Reavis and Gary Hall (notes by

Mike Skelly), 15 July 2010

Depth (ft bgs)’

Feature

Comments

Casing joints at 4 ft, 9 ft, and 14 ft. No drive shoe (damaged while drilling on MW9). Some fine-

Oto34 Drive Casing grained driil cultings raining down past the camera.
Entered bedrock, fairly consistent-sized borehole with hackly fracture; dusty; with occasional
3410 38 Phyllite horizontal and vertical drill bit scars. Phyllite with near vertical fabric (schistocity), unable to
determine color variations.
38t0 40 Fracture Set |High angle, less than 1 inch, filled with white mineral.
40to 49 Phyllite As above.
4910 52 Fracture Set jHigh angle, filled with white mineral.
52 to 66 Phyllite As above.
66 to 68 Fracture High angle to vertical, no mineralization, borehole enlarged and more irregular.
6810 75 Phyllite As above.
751077 Fracture  High angle, no mineralization, borehole enlarged and more irregular,
77to 78 Phyllite As above.
78 Fracture  [High angle, no mineralizatiori.
78 to 82 Phyllite As above.
82 Fracture Medium angle, no mineralization.
82 to 90 Phyllite As above.
90 to 92 Fracture Vertical, less than 1/2 inch, filled with white mineral.
92to 108 Phyllite As above.
108 to 114 Fracture Set :r\rlggzg\:s, some filled with white mineral, some with no mineralization, borehole enlarged and mdre
114 to 116 Phyllite As above,
Very cloudy/opague. Pool of water is very stlll, no drips or seeps disturbing surface. Entered
116 Groundwater groundwater with camera to depth of 173 ft, some sediment tur!)if:Ii'ts_( currents. Bumped into pile .of
sediment at the bottom of the borehole at 173 ft. Due to poor visibility unable to see any geologiq
features.
173 END VIDEO
Notes:

# = Feet below ground surface {ft hgs); Footage based on camera cable reading, may differ slightly from lithologic log.

Borehole Video Log CYN-MW10

10f1 8/30/2010 9:07 AM



Borehole Video Results for CYN-MW11
Conducted by Bruce Reavis and Gary Hall (notes by
Mike Skelly), 16 July 2010

Depth {ft bgs)® Feature Comments
0to 26 Drive Casing |Casing joint at 7 ft. Some fine-grained drill cuttings raining down past the camera.
2610 29 Colluvium/Alluvium|Sand to cobble sized particles, clasts are angular, borehole enlarged and irregular.,
Entered bedrock, highly weathered to 30 ft, fairly consistent-sized borehole with hackiy fracture;
2910 35 Phyllite with occasional horizontal and vertical drill bit scars. Phyllite with near vertical fabric (schistocity],
unable to determine color variations.
35t0 36 Fracture High angle, less than 1 inch, no mineralization, borehole damp from drilling.
3610 44 Phyllite As above,
44 Fracture Set High angle, filled with white mineral.
44 to 53 Phyllite As above.
53 Fracture Set High angle, no mineralization.
53to 62 Phyllite As above.
62 Fracture High angle, no mineralization.
621to 68 Phyllite As above.
68to 71 Fracture Set  |Low to medium angle, some mineralization.
Tt 77 Phyllite As above.
77t0 78 Fracture/Fault |Medium angle, no mineralization, borehole enlarged and irregular.
781to 82 Phyllite As above,
82 Fracture High angle.
82to 87 Phyllite As above.
87 to B9 Fracture Set Medium angle, some filled with white mineral, some with no mineralization.
89to 90 Phyllite As above.
90 Fracture/Fault |Large feature, borehole enlarged and irregular.
90 to 95 Phyllite As above.
Very cloudy/opaque. Pool of water is very still, no drips or seeps disturbing surface. Entered
95 Groundwater  |groundwater with camera to depth of 183 ft. Due to poor visibility unable to see any geclogic
features. Tagged bottom of borehole at 258 ft.
193 END VIDEO
Notes:

® = Feet below ground surface {ft bys); Footage based on camera cable reading, may differ slightly from lithologic log.

Borehole Video Log CYN-MW11 tof1 Bf30/2010 9:10 AM




Borehole Video Results for CYN-MW12

Conducted by Bruce Reavis and Gary Hall (notes by

Mike Skelly), 21 July 2010

Depth (ft bgs)” Feature Comments
Oto 16 Drive Casing |Technical problems with the camera unabie o clearly see geologic features until 199 ft.
16 to 199 Unknown Technical problems with the camera unabie to clearly see geoiogic features until 199 ft.
199 to 204 Phvilite Bedrock, consistent-sized borehole with hackly fracture; with occasional horizontal and vertical dfil
Y bit scars. Phyliite with near vertical fabric (schistocity), unable to determine color variations.
204 FracturefFault [High angle.
204 to 209 Phyllite As above,
209 Fracture Set Largg Icw.vv angle, no mineralization, borehole enlarged and irregular; very wet possible groundwager
seeping into borehole.
209 to 216 Phyllite As above.
216 Fracture/Fault |High angle, no mineralization.
216 to 217 Phyllite As above,
Horizontal, no mineralization; groundwater spraying into borehole from left of view (~9 o'clock),
217 Fracture much less than 1 galion per minute. Attempt to side scan the fracture but camera snags on rougp
borehole. Borehole very wet to total depth, groundwater drops falling around camera.
217 to 222 Phyllite As above.
222 Fracture Set Low to high angie, some filled with white mineral.
222 t0 226 Phyllite As above,
296 Fracture Low to high angle, some filled with white mineral; groundwater slowly seeping into borehole from
ur lower-most fracture and fiowing down borehoie wail.
226 to 232 Phyllite As above.
Very cloudy/opaque, Pool of water shows signs of flow with dripping/seeping water disturbing
232 Groundwalter |surface. Entered groundwater with camera to depth of 233 ft. Due to poor visibility unable to ses
any geologic features. Tagged bottom of borehole at 280 ft,
233 END VIDEO
Notes;

2 = Feet below ground surface (ft bgs); Footage based on camera cable reading, may differ slightly from lithalogic log.

Borehole Video Log CYN-MW12

10f1 B/30/2010 9:53 AM



APPENDIX E
Well Development Forms for CYN-MW9, CYN-MW10, CYN-MW11, and CYN-MW12






CERENT &

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION
Project Name: g l Sm Project No.:
Weather //% | 1 5: O‘I/L
Method: Portable pump Dedicated pump Pump depth: _, /?‘0/‘%
;é 5
_ TPURGEEIV[EAS;RTENEENTS _ _ DO, /L
. e c ow “Tur] DO |-Soteramd
Tv];aigh(lg)f) R "’@ ' pmho | MY L) L | NTU | % | eppessnes
/6].545l /103 | SO ‘ Roctiof _
006 | pz %4@; //5{ 079169/ \~lapmi 706 |55.2 | 4. 17
0/0 | 6o (p@Ulz. 3  \gf0\156.1 | 257
10 /4 120 L 6J1[140119.3 ¢.94| « 572|554 5/K
[0(% | 14 (391 L] .95] n 1337142, 5| S.l6
ozz 179 woo (361123816 92| " 116l |5¢3]| 5.07
10251 37,1 2036 1135 1127.116-98]  1[/4]|%414.53
9291 Qb 20.53| /150 [35.0] £.35] * |794|s0.4]| 4-52
(033 %’a wpo| 1311329 ¢.23 « 470\51/ | 4.60
1040199 12996 | 1138] (329| b.fl « \4l.6]48.6| 433
1648 /0 20,352 138113901679 « 245 48.2| 4.26 |
105311/ A (42 /43716.78| « 122.F1 5391 4.74]
1100 [lzz 1zt4\ud4z /49216741 « i17.0149.2| 425~
(061130 \ZI.6h 11451 /52.006. 751 11 255148/ .22
COC numbsr(s): A/
| Sample number(s): ' /(/;_/_'_‘ia
Purge Volume Calenlations
Well Diameter
2" well: 0.16 gal/ft X (height of water column) = gallons
4" well: 0.65 gal/ft X (height of water column) = gallons
6" well: 1.47 gal/ftX __ (heightof water column) = oallons
Tubing Diameter
4" 0oD:. 24wt X (lengthof tubing) = millilatars
3/3"0D: 9.7 mVitX  (length of wbing) = miilileters
120D 216 mlia Xk {length of tubhing))= milliist=rs

ALISOISdod/SNLFOPR443 RV

P73
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Page 21 OF 22

Project Nama: [; ( 59'&- ﬁ e l ]‘a

Project Nou:

lLD.: O({ M- V\/(T

Date: Zz7 IH.L- wta

Weather MW 5:: ‘M
Method: g Portable pump Dedicated pump Pump depth: /90, /t’/bj S
PURGE MEASUREMENTS
Vol T E ORP. F . ‘DO%/L
. ol e c fow | -Turb DO | Coteramd
'\;')a?cs:%-‘[?r) fme2dhr Lgls OCP pmho MV pH Lgls | NTU % | 2ppestense
(/S | 158 [ 2/, (146 /5¢4| .73~ lgd (85| 49 514.35
ol 1146 |47 | 147 1156.9167S |~ [3p 15.2|48.5 | 4. 3S
13p | 16% 12188 (1149 |/60.416.76 |rlgem|15.3 |48.8 | #.2S
H3® | /62 (2170 (/SO |/62.2|6.97 | Igem|/6.0]5/.9 | 452
Ut 113 12200 | 148 1/61.516.75 | [4om|20.6 | 488 14.2¢
452 /78 larso | 1S4 (164 6.72 \vigpmit.7 | %8.7 | 4.2S
1S9 1184 12245 (1152 | 1651 6.7/ |+ [gpm|13.7 (426 | 4.3/
(o7 1197 1220714 7 /662 6.7/ = |[3.2|48.4] 4-22!
(251200 | 22061 1[5 (el 71| 1 /2.51 486} 4.22 ]
[ 223| zoB | Z2.20 /56 22w [y 4487 4.22]
123012lp | 22211155 72l < 1) 41%,4-_1
12571224 | 22221056 671« \JO.]149.0 4.2¢
1244232 |z22.8\us7 1) 20516. 701 « [9.551482| 4-(8
el 381240 2o 281158 100161 | " 7441 #M-(| 4.25
number(s): o '
Eampl_e number(s): v /(_)/7{!
Purge Volume Caleulations
Well Diameter
2"well: 0,16 galVft X (height of water column) = gallons
A" well: 0.65 gal/it X (heightof water column) = gallons
6" well: 147 galit X (height of water column) = gallons
Tubing Diameter
1/4"0D:  24mUE X (length of tubing) = millileters
3/8"0D: 97 mlVa X (lengh of tubing) = millileters
12"0DL 21.8mlii X (length of fubing))= millilsters

AL /927N Sdoe/SNLTOPR448,RV2
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735

ATTACERMENT A
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTICHN
(ProjectNa.ma: 5: ( % ﬁ ! [é!'bﬁ Project No.:
s (A MW w27 TuLK Zoll
Weater  ffodonu. Seader
Method: Portahle pump Dedicated pump Pump depth: _
L — K - [ 904t995
PURGE MEASURE
i VoL | T GE*:&E SORP il 3] Turb Dﬁ%"%l,
. ol. em c ow “Tur Do
e T TR TR [ ST | 2 | D0 [ | % [
(200 |7ZA% | 222311157 1470.0 | 671 |~ [4pd 6.53 9. 9| 4.28
(309 1256122.141 /601701, §.7 " 16.991 49 3 4. 2o
135 | zod zzs2l sz m4 U554 « 1554 49,91 4.24
1323 292 V2211 G0 1 (707 721 * 12.78 50.0| 4 -3¢
(320 | 7801219 /60 1z.]] 672, 6.9 S0.0 4. 36
(33712901 21.9 //76 (zl 6T | £9| 4951 4.5
1342 7295 121.990 /62 1139 6.7 e.;,j[. 497 4.3
B
L | \ | -
COC number(s); I |
@mpl; number(s): i /({/ yi B
Purge Volume Calenlations
Well Diameter '
2" well: 0.16 gal/ft X (height of water column) = gallans
4" well: 0.65 zal/ft X (heightof water column) = galions
6" well: 1.47 gal/it f‘{ {(height of water column) = galions
Tubing Diameter
14" 0D: 24wt X (lengthof tubing) = millileters
3/8"0D: 9.7mUft ¥ (length of tubing) = millileters
1.6 mi X (lengthoftubing))= millileters

120 00h 2

ALIROMSdoe/SNLFOP448, RV






PI7=

ATTACERMENT &
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION

Project Name: /B’MM, % MM Project No.:

wio: CY— Wn/ /) 7 9Tu 10 4 26 a0 i
Weather VVLWOW SA&AM |

Method: ’! Potteblepump _ Dedicated pump Pump depth:_, / é (/L*ﬁ? 5

PURGE MEASUREMENTS
: Do"8/L
. Val. Temp | Ec ORP Tlow | -Tub 5o |-
Depthto | Time 24 br - N pH ’ =T
Water (FT) L gls C pmho EW N Lgls NTU o appsaramse-

[/3.06d /00 | — 717 \ —
28averio| 73S |0 | 1599\ %4 1/05.2| 796!~ 1 4om 32.8 | 413 | 2.0
738 /o8 /S.5S| 9¢0 | 1031! 7.38 | .-liml—es— 133 | 1.32
742 112 14| 970 1y10.71 7.26 79.8 | 441 | 4.30
7:4¢ 1116 | 1766 | 91311554 | 723 |- g 134+9¥92 4SS |
2:49 V20 117272 | 972 | 4185|2492 |~ | 238 4681494
7:81 /29 /8.1 |\ AN 1228\ 16 1 1318 1 <sS 1438
72:8¢ |28 |\ 1847 | 969 11949 7141 + (a5 | 47.7 1 9.96
7:58 132 | 1890 267 11a2.31 200 | v 1576 | yg8l <4.8¢
gor \s36 | saee ] 966 11223 2yl 179.2l 5.4 | 481
Bio2 | 140 /2.02 | 965 | 1a8.3| 7.10 |~ 159.6150.8 | ¥.F0
B:08 Wiy | 1912 | 963 | 13901709 | » |59.6|Sa.0f Y77
o8 |48 | 1220 959 1 1ags | 102 »  138.F| s2.7 | 486
872 1152 | 1237 96/ ) 1292 1 7001 ~ 1357 s45| S0/ ﬂ

COC number(s): /4 P .
| Sample number(s): ' A/ ﬂ: ‘ J
- 7
' Purge Volume Caleulations

Well Diameter
2" well: 0.16 gal/ft X (height of water column) = gallons
4" well: 0.65 gal/ft X (height of water column) = gallons
6" well: 147 gal/t X (heightof water column) = zallons

Tubing Diamster
/4" 0D: 24mVit X (length of tubing)= millileters
3/8" 0D 97 mitt X (length of tubing) = millileters
127004 2 16 mlife X (length of tubing)) = __ millileters

AL {95 Sdoc/SNL/FOPS448, RV



pZ?z.

12" 0D 216 mla X

(length of tubing)) =

ATTACENMENT A
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION
Project Name: g: . % W Projzct No.:
WelllD- e Mw 10 D2 o8 gLy s0/0
Weather MWM 58 od M
Method: X - Portable pump Dedicated pump Pump depth: /é { gC‘f?j
PURGE MEASUREMENTS
Do/
. Vol Temp Ec ORP Flow | -Turb DO | -Cotoramd
Depthto | Time 24 hr N pH i 5
Water (FT) L gls C pmho MV Lgls NTU 7] eppepranee-]
280 18:47 | 160 1932 | 961 |81 |7.08 Flgew|35.7\ S04 | 4.5
222 | s66 | /447 | 960 1,337 | 706 | | 6151557 811
8:29 | /76 | Y6.19.6b 957 1134.8| 706 | » |49 | s6a|s5.1Y
8:38 | 18¢ | /9.90| 959 | 1364|705 | “ Y2l 5101520 |
B:42 (192 11994 | 957 11382 |70 | v 13071578 |§.27
B8:4® |Joo (1782 | FE 1390|706 | e 1247 1881 | 5.2
\ ‘ ‘
L
| TE } | |
COC number(s):
Sample number(s): . /U]‘F ]
Purge Volume Colenlations
Well Diameier
2" well: 0,16 gal/ft X {height of water column) = gallons
4" well: 0.65 gal/it X (height of water column) = gallons
6" well: 1.47 gal/t X (height of water column) = zallons
Tubing Diameter
/4" 0D 24mla X (lengthof tubing) = millileisrs
3/8"0D:  97mUia X (length oftubing) = millileters

millileters

AL /I00MSdoc/SNL/FOPS448. RV



pldg3

Project Name: B:: “ % ez ol |Froiect Nov
1D eoo- wwy Datet 28 QULY L0100,
weatter  (tfomaoon. Seadom
Method: x, Portable pump Dedicated pump Pump depth: ¢ 245 /6'51 <
PURGE MEASUREMENTS .
Vol T E ORP Fl T b D ‘Edmgdé
Depthto | Time24hr| 0 emp ¢ H ow | - Tur 0 '
Waigr (FD ) J:gp‘s C pmho MV 7 Lgls | NTU % | eppessomee]
43,905l 1202 59 \sazs | sod | 59.9) 256 M gom| €3 | /2.4 | 112
[2: (2 | 58 1853 | 1oag | 7. [ | 14 | = £3 | 7.9 | 0. 73
(12:1S | &2 118.79 11012 1 79S8 | 2.ep | v £3 | 4.8 10.63
[2:19 66 t9.08 | 1002 | 720! 6971 _* £3 | 6.4 |0.59
(2:22 | 9o (8.65 {jo00 | 684 | 2.03) * E3 |55 6.5/
j2:26 | ¢ /847 10983} €5.2| 707! v E3 | 47 | p.943
/2230 | 18 | 1849 1097 §23 1709 « 17000% 4.3 | 0.90
2:38 | 82 | 1852 | 9691558 |74 | Y00l 4o | 0.37
12:37 \ge. | (887 - 970 | §09 \T.U/ ‘1000"| 5.0 | O.%
12:4f | 2o 1936 | 0495\ sl./] | 7./0 el | 87 | 0852
2:4/S | 8¢ 1 9945 | 975 | s0.0 | TM v 1 eg ) 20 | 062
249 | 96 (1263 | 975 | Soo | 707 | v | E3 | 43 | o5p
12:54 | jo2 19237 | 9971 423 [ 740 | v E3 | 6.0 | 0.55
12:67 | 106 | 19419 1 999 | 49.0 1710 | +« (€3 | 6.0 | 0.55
COC number(s): A//p |
Sample number(s): A/, fn— B
Purge Volume Calculations
Well Diameter
2" well: 0.16 gal/ft X (height of water column) = gallons
4" well: 0.65 gal/fi >{ (height of water column) = callons -
6" well: 1.47 g2V X (height of water column) = zallons
Tubing Diameter
14" 0D: 24 mlaX __ (lengthof ubing) = milliletzrs
3R"0D: 97 rnlf*t X (length oftubing) = wmilliletzrs
12"0DL 21.6mlAaX_ {lengthof tubing)j= millileters
ALIIEOMSdoc/SNLFOPO448 V2
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FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COL LECHGN
Project Name: B’W Sz W"' Ze. |ProjestNo:
WellLD-: g - Mw 1) Datt 28 QuLY QoM
Weather  {lopaoert  Jeadort
Method: & Portabie pump Dedicated pump Pump depth: ]
— 245 fths
PURGE MEASUREMENTS .
Vol T E ORP Fl T b 0 ‘€'crl'tf'l'm-gr/dfY
. ol. emp c ow -Tur D
vﬁiiﬁ?ﬁ% e "C pmho | MV Lol Lk | NTU | % | eppossemes
48m:l)l 13:.06| 114 (9.20 | 981 | 484 | Tio |vig 3" 6q | 0.60
133\ 422 L 947 2 | 20! 2 e I EX 183 | 0.76
(3117 | 18 1 1946 | 982 | S62 | T.l0 | = £3 | 83| 0.76
1521 | 138 20.07 | 982 593 | 7.09 " £z | 2¢ 0. 88
18:8 | /Y6 | 128/ | 987 1622 | 143 | * “Yoog'| 1.3 | 0.84
(3:80 | 184 | /9.7 | 982 | 45.7 \‘TI/ v N 1gpet 1.4 | 104
Al 118:36 | 470 1i%4e | 28S 1893 | 7/o \» R gem Yoo | 7.8 | L6/
1392 | /186 /988 | 986 | 7¥) \Tio |- '+ | 687 1458 | LYO
13'4F Q02 497 | 288 1713 1207 | » 328 | 140 | 129
13:5¢ | 2ad8| 153 | 987 | 8071 7041 « | 4565 | 0 | 1%
1400 | 2A3€ | 4932 |95 18%) [ 708 | » | 3L 16/ | 1lSe
1406 |ASa (1922 19%/ 1868 | 707 | « 39) | 4.7 | 1Y
4:)2 Q78 | 1948 1998 | 905 |7 0g | ¥ 86 (/7.6 | /.62
(17 1294 |1 19%s (927 | 7e72| v 1357 |85 | 170
COC number(s): L/ ] R
Sample number(s): v A
Purge Volume Calculations
Well Diameter
2" wall: 0.16 galit X (height of water column) = gellons
4" well: 0.65 galUft X (height of water column) = galions
6" well: 1.47 gal/iit X (height of water column) = galions
Tubing Diameter
If-l‘ Obh: 24nmit X (length of twbing) = millileizrs
B"OD: ST mliX (length of tubing) = milliletar
1/2" ODL 2i85mla X flength of tubing)) = _ millijeters

ALA/COMSdoc/SNL/TOPO448. VI



12"0DL 215 miim X

flength of tubing)) =

miliileters

AL NS doc/SNLFOPO448 RV
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:—_EIACWF«LLH‘*%? A
FTET D MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION
Project Namae: M% W‘m Project No.:
Well LD Cya) - Hwﬂ Date: 28 \72;1_
Weather [ pressone SO
Methed: E Porzblepump Dedicated pump Pump depth: , 245" &A’ $
PURGE MEASUREMENTS el
. Vol Temp Ec ORP Flow | -Turb DO | Cotorand
Vﬁifrﬂg% Time 24 br e C | opmho | MY | PU ) Lgs | NTU | % | appessemse]
af, 14:a2 | 370 | 1907 lioao 1962 | 706 |#aqaml 322 (182 | 147
7/29 [ 336 | i} -
£ Z¢s | /@ | [ee3 1ot -z.2 1 229} top| 29.2] 50 | 6.5
7:.92 | 326 | 1213 1012 §.7 172 2] )@f;m 0 | 2o | LS
7.5f 1 3341 .79 /01313921 Tied Bonl37.41 003 1 0.9
70> 1342 | 1792\ o023\ 713 thpu 0.7 ) £i2 | p.27
fio¥ | 350 | 1824 s00s | B8] 7.07) [opna|/52 | £2 | 0.92
7131350 | 18371 9971 3.5 107 (G onlizal 9.4 10.88 |
749 1 36l |\ (£32] jo0d) 27| T4l Lol G 86l 1971 (0of
2.24 | 3% | 1£.55] 919] 742| 703| Bon.| £us| K2 | /.13
P27 392 | j4 ] jeoll 79¢6| 7100 Y5, 700\ 22 | 1.0.3
7 3¢ | 320 | (4821 [00f] §F ) 7.00 /gw 457 (2.1 1u&
7:38 | 399 | 1.8 | foo2l A7\ 7ol | topm /el /32
P AT Fo6 11799 119021 72|70/ | bapal 403l /47| .35
COC number{s): A A Jd’
Sample number(s): ! A B
Purge Volume Calculations
Well Diameter
2" well: 0.16 gal/ft X___ (height of water column) = gallons
4" well: 0.65 gal/it X (height of water column) = gallons”
6" well: 1.47 gal/ft X (height of water column) = gallons
Tubing Diameter
/4" 0OD: 24 mli X (length ol tubing) = milliletzrs
38"0D: 9.7mVi X (lengih of tubing) = millileters






plof3

Page 21 OF 22
ATTACEMENT &
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION
Project Namae: BMA— ﬁz Mﬁk Project No.:

Well LD.:

CYN- MW

Data:

12

Weather

Won sorn. S€caon

Method: x Fortable pump

Dedicated pump

PURGE MEASUREMENTS A
. Vol. Temp Ec ORP Flow | -Tub DO |-Eoterand-
| \;?;I;Eh (gr) Time 24 hr Lgls o umho MV pH L sls NTU % .
16t o / 7 55094/ _Basiced
A OB | 2/,09] 1055]-6,712:07 [Zepnd 449 | Sd S| o2
A1 (90 \co o2 rode\ 460 | g 72\ Evual (03| 5091 4 SZ
1L 50 179 (222 ;047! 919 | .64 Fepun | L2 | S 5| /. JT
iZ.355 2o} \zf 32| (0IV -3721 €6 S%,am. 454 F9.31 43S
(360 215 \zibd] (009] 336,42 zso | L) 3.9b
/301 223 | gzo Py, 9 6.7 pif jof | 37.01 3 .37
(21 73l | ze.ssliosz -S04 ¢.13| £l 2828 354 305
(§eo 2587 | 22.92 1056 -S| 6.2/ K 1 3.8 & 235
[ R26 z2#1 | zz. 3 sosé| -4 8\ g7 | fop| 1 26 V 2741 2. 73
a3 2SS | 2200 19054 1-93 31 e 2\ P 493 2410 [ 2.07
JERE 263 | 2L 3N 1039 =4l €. T8 Bl ond 26,21 2(-C) £.79 |
COC number(s):  4// & . 7
Sample number(s): " A B |
Purcge Volume Calculations
Well Diameter
2" well: Q.16 gal/ft X (height of waier column) = gallons
4" well: 065 gal/t X (height of water column) = gallons
8" well: 147 gal/fR X_ (height of water column) = gailens
Tubing Diametsr
/4" 0D: 24wt X (length of tuhing) = milliletars
38"0D: 9 7mVit X (length of tubing) = millileters
172" ODL 2 1.5 miAa X (length of mbing)) = mitileters

£ LIRS doc/SNLIFCPO44E RV2



Project Name: R [ S‘;-CE' 7 i ht\ Project No.:
Well LD.: _('YU_" MWz Date: 7/33 /;0
Vet Allamacon  Seasc
Method: M Portable pump Dedicated pump Pump depth: ""Zég / 575
PURGE MEASUREMENTS
Vol T E ORP Fl T b DO D‘E‘bo'b:gré'
. H al. £I11 c ow *IUr
V?;E;Ig?r) T;ne 24 b Lgis °Cp umho MV PH Lzls NTU % BppeaEaRee-
1.5‘9’?( 27/ 1 21.2C| 1057 ’S{Z-(: .73 7;%»— 118 | 200 4 p1
/35¢ 223 | 2070 posA-3¢.3 4 3\ " 14301 201 4.2/
st 03 28] |\ 2035 yoss| =212 ¢.1¢ %g.c AR
LY@ 295 lzr.8 | 1098 ~t0,1) 678 40l (1.5 .S
‘47 oS8 |7,.0¢ | (95| -2 (.25 /6p 17.79) 1701 (.9F
: 3¢ 12426 1 (05) =10 ¢ 2UMetD (6.6 23 | z.e>
| /82 3/9 |22 |06/ - 11-7 | @181 [cpp |yp.00| 1£2] 1.5¢C
(#: 50 327 2.1z l4e¢2)|-5L 1 ¢.8 Lgenlyz ol 15.1] 1.3
4SS 335\ 221\ 10ed\ 11,2 | (78 tepn 998 [T L.29
(52| A03 | 2001 0ee|-L& | 228\ Jitn| 124\ IS 5| 1. 35
(3:00 i \zz.2l | 1067 3.2 | 77 \ 14z | #£69°) (40132
/S 1S 419 12230 104/ \ &1 1675 Jefn 2,29 15.8) 1.36
/% 23] 427 \2¢e | 107212167141 1cpn| 3os| 15| 1. 33
COC nurnber(s): N , &
L_Sarnplg number(s): /f/'j # |
Purge Volume Caleunlztions
Well Diameter
2" well: 0.16 gal/ft X (height of water column) = gallons
4" well: 0.65 gal/fi X (heightof water column) = gallons -
6" well: 1. 7gal/—”t7£ (height of waier colummn) = gallons
Tubing | Diameter
1/4" 0D 24 mVa X (length of mbing) = miliileizrs
3/8"0D: o7 mlaX  (length of tubing) = millileters
12"0DL 2186 mlAa X (lenghofmubing)y=_ millieters

ANEIES
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Page2] OF 22
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION
Project Name: M ﬁo‘tz e looey |ProjectNou:
WellLD.: Q)//ll "/7(,‘/ 12 Date: 7,/22{/1<§
Weather UM g oon  Seade
7ﬂb
Method: & Portable pump Dedicated pump Pump depth: v‘%’ a-sF
PURGE MEASUREMENTS e
Vol T E ORP I Tab | 70 ﬁ:,:gé'
. ol. ermp c ow | -Tur
viiifié% PR e C | pmho | MV | P | Lels | NTU | % |eppessenee
(577 435 | 22.¢| 1073 1.7 | L7 Viml 2. 47 tel] 139
|
L
L | |
| l
| \ | ! |
COC number(s): ¢/, - ,
Sample number(s): ' A//I

Purge Volume Caleulations

Well Diameter
2" well: 0.16 gal/ft . (height of water column) = galloas
4" well: 0.65 gal/ft X (heightof water column) = E zilons
6" well: 1.47 gal/fi X (heightof water column) = zallons
Tubing Diametzr
1/4" CD- 2 A mie 'V“___ (13—1%}] of t 1’**111_':_:) millileizrs
3/8"0D 97 mift X (lengih ol tubi “g milliletsrs
12" 0Dk 21.5 mVAX___ (length of tubing)) = millifeters

4
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APPENDIX F
Slug Test Field Report for CYN-MW9, CYN-MW10, CYN-MW11, and CYN-MW12






Technical Memorandum—Field Report
Slug Tests at Burn Site Groundwater Monitoring Wells
SNL/NM Environmental Restoration Project

Introduction/Background

This Field Report describes the activities associated with conducting slug tests at groundwater
monitoring wells at the Burn Site Groundwater (BSG) study are. The slug tests were performed
to determine the hydraulic conductivity of the aquifer materials in the study area. Hydraulic
conductivity is expressed as a velocity, and is often presented in units of centimeters per
second (cm/sec) or feet per minute (ft/min). The equivalent hydraulic conductivities presented
in the tables of this report are also presented as ft/day and ft/year, units that may be more

intuitive for some readers.

The hydraulic conductivity data presented in this report will be used to refine the BSG
hydrogeologic conceptual model. The objective of this field investigation was to determine the
hydraulic properties of the regional aquifer. In general, the hydraulic properties of an aquifer
can be determined either by conducting pumping tests or slug tests. Pumping tests were not
considered for the BSG study area because of logistical considerations, such as the need to
contain and dispose of high volumes of groundwater. Slug tests induce stress on an aquifer by
instantaneously injecting or removing a discrete volume of material into the well and measuring
changes in the water level over time as the aquifer returns to equilibrium. Originally, slug tests
were designed to insert or withdraw a specific volume of water. However, slug tests using an

“artificial slug” (solid cylinder of known volume) are more commonly performed.
The four groundwater monitoring wells tested in this report were installed at the BSG study area

in December 2010 and January 2011 and include CYN-MW9, CYN-MW10, CYN-MW11, and
CYN-MW12 (Figure 1; Tabie 1).

Burn Site Groundwater Slug Tests Page 1
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Table 1
Monitoring Wells Selected for Slug Testing in the BSG Study Area.

Well ID Year Installed Dep:ff; E::? ter” Date(s) Tested
BSG-MW9 2010 164.28 15 December 2010
BSG-MW10 2010 122.28 16 December 2010
BSG-MW11 2010 98.60 28 January 2011
BSG-MwW12 2010 206.86 28 January 2011

! = Groundwater depths measured on the test date prior to initiating the slug test.

BSG = Bumn Site Groundwater.
btoc = below top of casing.

ft = feet.

ID = identification.

MW = monitoring well.

Field Methods
The slug tests were completed between 15 December, 2010 and 28 January, 2011, and the
field team consisted of:

Robert Lynch Field Technician/Site Safety Officer Designee

Alfred Santillanes Field Technician

William Gibson Field Technician

Equipment used to conduct the slug tests included support vehicles and the water-sampling
truck for hauling the required equipment, and also used as the platform for injecting and
withdrawing the slug. The slug was raised and lowered by means of a large diameter (~4 ft)
motorized spool with a graduated % inch cable. The slug is a solid aluminum rod with a
diameter of 3.25 inches and a length of 48 inches, providing a total displacement of
approximately 397 in®. Another reel with the transducer cable was mounted on a support truck,
and a third handheld reel was used to lower the down-hole barometer. The slug and any
submerged cable were decontaminated at the Environmental Restoration Field Office or at the
well head before injecting the slug into the well.

Burn Site Groundwater Slug Tests Page 3



The Field Operating Procedure (FOP) 09-05 (SNL/NM June 2009) was used for all investigation
activities at this site. In brief, the following steps were used at each well:

+

L]

The static water level was measured and recorded.

The transducer was lowered into the well to a depth of approximately 10 ft below the
static water level and allowed to stabilize. The transducer was a Solinst™ electronic
pressure transducer (Levelogger® Model RL 3001) and Leveloader™ Gold data logger
software.

The slug was lowered into the well to approximately 5 ft above the static water level.
The barometer was programmed to take periodic atmospheric pressure readings and
lowered into the well to a depth of approximately 10 ft above the static water level. The
barometer transducer was a Solinst™ Barologger™ (Model 3001).

The measurement interval was set up at a variable rate, with frequent measurements at
the start of the test and less frequent measurements later in the test. The variable
measurement interval was used for slug tests because the water level changes rapidly
in the first few seconds of the test and then slower as the test continues.

The data logger was started and recorded several static pressure readings.

The slug was lowered into the water-column in the well as quickly and smoothly as
possible to raise the water level (to simulate “injection”) and the water level was
allowed to stabilize. Water-level changes induced in the wells were measured to +
0.0001 ft by the transducer.

The water level and time measurements were continuously recorded until the water
level was within 0.1 foot of the static water level, or until recovery was 95%. The data
logger was stopped and the water level allowed to re-stabilize, if it was not already.
The barometer was removed and barometric data from the test interval downioaded on
the laptop computer. The computer software compensates the water level data for
barometric changes and the corrected data curves were viewed on the laptop to ensure
usability.

The barometer was re-inserted and the slug was removed to lower the water level (to
simulate “withdrawal”) and the water level was allowed to stabilize. Again, the
transducer measured water-level changes induced in the wells.

The slug was lowered and raised at a consistent rate of 0.72 seconds per foot, which
equates to completely submerging or exposing the entire slug in 2.9 seconds.

In order to document the reproducibility of the test, the process was repeated such that
slug was injected twice and withdrawn twice for a total of four data sets for wells CYN-

Burn Site Groundwater Slug Tests Page 4



MW9 and CYN-MW10. Due to time constraints, there were only two injection and one
withdrawal for a total of three data sets for wells CYN-MW11 and CYN-MW12.

For all slug test activities Level D personal protective equipment was required. Daily tailgate
safety meetings were held by the site health and safety officer (or designee) and documented
on the Tailgate Safety Meeting Form. All equipment and personnel followed appropriate
decontamination procedures per FOP 05-03 (SNL/NM August 2007). Less than 1 gallon of
decontamination water per day was generated by slug test activities and discharged to the land
surface.

Data Analysis
After completion of the field portion of the slug test, the following steps were used to prepare
each data set for analysis:

+ Electronic information in the transducer was directly transferred to a laptop computer.

. Data logger recordings were imported from a text file into a spreadsheet.

+ In the spreadsheet, the time-of-day readings were converted to elapsed time, and
changes in water level relative to the transducer were converted to depth to water
measurements.

. Time-versus-water level curves were generated and inspected.

. Data was culled for extraneous data points (such as foo many data points after water
levels have stabilized).

. Selected data was imported into the AquiferTest™

Software (Waterloo Hydrogeologic
2001) and analytical solutions were generated using the Hvorslev and Bouwer-Rice
methods (described below).

+ The analytical solutions were compiled and are provided on Table 2.

+ Records generated from this procedure were submitted to the SNL/NM Customer
Funded Record Center.

The data gathered during the slug tests was analyzed using AquiferTest™ 3.0 Software
developed by Waterloo Hydrogeologic, Inc (Waterloo Hydrogeologic 2001). This software
employs analytical methods developed by M.J. Hvorslev (1951) and Bouwer-Rice (1976) to
produce graphical solutions of hydraulic conductivity. The use of the software followed the
manufacturer's operating manual. The result of the analysis was the determination of the
hydraulic conductivity for each of the tests. The hydraulic conductivity values were then
compiled into Table 2 with averages calculated for each well.

Burn Site Groundwater Slug Tests Page 5



Table 2

Summary of Hydraulic Conductivity Values

for BSG Monitoring Wells Tested December 2010 and January 2011

Well ID TestID ?\;‘:tlrﬁ:is Hydraulic Conductivity (K)
{ft/min) (ft/day) {ft/year) {cm/sec)
CYN-MW9 Injection 1 Hvorslev 3.13E-04 4 51E-01 165 1.59E-04
Bouwer-Rice 2.66E-04 3.83E-01 140 1.35E-04
Withdrawal 1 Hvorslev 1.44E-03 2.08E+00 759 7.34E-04
Bouwer-Rice 1.23E-03 1.77E+00 646 6.24E-04
Injection 2 Hvorslev 2.03E-03 2.93E+00 1069 1.03E-03
Bouwer-Rice 1.73E-03 2.49E+00 909 8.78E-04
Withdrawal 2 Hvorslev 1.46E-03 2.10E+00 767 7.41E-04
Bouwer-Rice 1.24E-03 1.79E+00 653 6.31E-04
Average 1.21E-03 1.75E+00 638 6.17E-04
CYN-MW10 Injection 1 Hvorslev 9.38E-04 1.35E+00 493 4.76E-04
Bouwer-Rice 8.54E-04 1.23E+00 449 4 34E-04
Withdrawal 1 Hvorslev 7.57E-04 1.09E+00 398 3.85E-04
Bouwer-Rice 6.94E-04 9.99E-01 365 3.52E-04
Injection 2 Hvorslev 7.29E-04 1.05E+00 383 3.70E-04
Bouwer-Rice 6.65E-04 9.57E-01 349 3.38E-04
Withdrawal 2 Hvorslev 8.19E-04 1.18E+00 431 4.16E-04
Bouwer-Rice 7.50E-04 1.08E+0Q0 394 3.81E-04
Average 7.76E-04 1.12E+00 408 3.94E-04
CYN-MW11 Injection 1 Hvorslev 1.35E-03 1.94E+00 708 6.84E-04
Bouwer-Rice 1.45E-03 2.09E+00 763 7.37E-04
Withdrawal 1 Hvorslev 9.38E-04 1.35E+00 493 4.76E-04
Bouwer-Rice 1.01E-03 1.46E+00 533 5.15E-04
Injection 2 Hvorslev 1.21E-03 1.74E+00 635 6.14E-04
Bouwer-Rice 1.31E-03 1.88E+00 686 6.63E-04
Average 1.21E-03 1.74E+00 636 6.15E-04
Burn Site Groundwater Slug Tests Page 6



Table 2 (concluded)

Summary of Hydraulic Conductivity Values
for BSG Monitoring Wells Tested December 2010 and January 2011

Ahalysis . -
Well ID Test ID Method Hydraulic Conductivity (K)
(ft/min) (ft/day) (ftiyear) (cmisec)
CYN-MwW12 Injection 1 Hvorslev 3.01E-04 4.33E-01 158 . 1.53E-04
Bouwer-Rice 2.88E-04 4.15E-01 151 1.46E-04
Withdrawal 1 Hvorslev 2.56E-04 3.69E-01 135 1.30E-04
Bouwer-Rice 2.46E-04 3.54E-01 129 1.25E-04
injection 2 Hvorslev 6.23E-04 8.97E-01 327 3.16E-04
Bouwer-Rice 5.96E-04 8.58E-01 313 3.03E-04
Average 3.85E-04 5.54E-01 202 1.47E-04
Low 2.46E-04 3.54E-01 129 1.25E-04
Range of Conductivities
High 2.03E-03 2.93E+00 1069 1.03E-03
Avarage (all wells/tests/analytical solutions) 8.97E-04 1.29E+00 an 4. 43E-04
Notes:
Cmisec = Centimeters per second.
CYN = Canyons (Burn Site Groundwater).
ft = Foot (feet)
ft/min = Foot (feet) per minute.
K = Hydraulic conductivity.
Mw = Monitoring well.
Results:

The ranges of hydraulic conductivities for the four BSG wells tested in December 2010 and
January 2011 vary over an order of magnitude from 2.46E-04 to 2.03E-03 ft/min (Table 2). It
should be noted that slug test analyses were developed for use in unconsolidated deposits and
analyses of bedrock aquifer slug tests are of limited value. The hydraulic conductivity measured
in bedrock aquifers is overwhelmingly dominated by fracture flow (water flowing through the
matrix of crystalline bedrock is negligible), therefore the conductivities determined are very
dependent on the nature of the fractures intercepted in specific wells.

All the conductivity values for these four wells are within the range of conductivities (10° to 10
ft/min) determined for the regional aquifer within the unconsolidated Santa Fe Group sediments
west of the BSG study area (SNL/NM March 1999). This suggests that qualitatively fracture
flow in BSG wells is capable of moving significant amounts of groundwater.

Burn Site Groundwater Slug Tests Page 7
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Table A-1
Transducer Field Data for CYN-MW9






Serial Number

011040608
Project iD
0BSG Stug tests
Location
ACYN-MWS
Level
QaUnit
ooft
OOMset
aao.00 ft
OAltitude
006358 fi
Tempearature
QOUnit
0abDeg C
Date Time 100 ms
1 12115/2010  8:50:00
2 12/15/2010  8:50:01
3 12/15/2010  8:50:02
4 12/15/2010  8:50:03
5 12115/201¢  8:50:04
B 121572010 8:50:05
7 121572010 8:50:06
8 1201572010 8:50:07
9 1211572010 8:50:08
10 12/15/2010  8:59:09
11 12115/2010  B:53:10
12 121152010 8:50:11
13 12115/2010  8:56:12
14 121572010  §:59:13
15 12152010 6:50:14
16 12/15/2010  8:50:15
17 1215/2010  8:50:16
18 1215/2010  8:50:17
19 1215/2010  8:50:18
20 1215/2010  8:50:19
21 1215/2010  §:56:20
22 1215/2010  8:50:21
23 1211572010  §:59:22
24 121152010 6:59:23
25 12115/2010  6:50:24
26 1215/2010  8:59:25
27 1215/2010  8:50:26
28 121572010  6:50:27
29 12/15/.2010  8:50:26
30 12115/2010  §:50:29
3 1215/2010  6:50:30
32 12415/2010  §:50:31
33 12/15/2010  8:50:32
34 12/15/2010  8:50:33
35 1215/2010  6:50:34
36 12/15/2010  6:50:35
37 1215/2010  8:50:36
38 121152010  8:50:37
32 12/15/20%0  8:50:38
40 12/15/2010  8:50:39
41 12/15/2010  8:50:40
42 12152010 B:50:41
43 121152010 8:50:42
44 12152010 B:50:43
45 1215200 650,44
46 12/15/2010  B:50:45
47 12/15/2010 8:50:46
48 121152010 8:50:47
49 121152010 8:50:48
50 12152010  8:50:49
51 12/15/2010  8:50:50
52 1211572010 8:50:51
53 12/15/2010  B:50:52
54 12/15/2010  8:50:53
85 12/15/2010  8:50:54
56 12115/2010  8:50:55
57 12/15/2010  8:50:56
58 1211572010  8:50:57
59 1211572010 8:50:58
60 1201572010 8:50:59
61 12452010  8:51:00
62 12/15/2010  &:51:01
63 12115/2010  8:51:02
64 12115/2010  8:51:03
65 12/15/2010  §:51:04
66 121152010 §:51:05
67 1271572010 §:51:06
68 127152010  8:51:07
69 12/16/2010  8:51:08
70 12/15/2010  8:51:09
il 12f15/2010  8:51:10
72 12/15/2010 85111
73 12f15/2010 85112
74 1215/2010  B:51:13
75 12115/2010  8:51:14
76 12115/2010  8:51:15
77 12115/2010  8:51:16
78 12115/2010  8:5117
79 12/15/2010  8:51:18
80 121152010  &:51:19
81 12/15/2010  8:51:20
az 12152010  B:51:21
83 12152010  8:51:22
84 12/15/2010  8:51:23
a5 12152010 8:51:24

o
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12/15/2010  8:51:25

OO DO OO D DD oD DD DOOOODDOoOOODDOoOOoOOOoODOoODDDDODDOoOOLDDOOOOOOLDDDDDDDDDDOODDDDDDDDOOODDDDDOOODDODODDOO0O

Level

14.8168
14.818
14.8101
14,8172
14,8242
14,8222
15.3275
16.046
16.4761
16.85
16.8597
16,7901
16.7169
16.6491
16.6148
16.6018
16.5531
16.4959
16.5011
16.5739
16.3276
16.3338
16.2984
16.2593
16.2555
16.1942
16.1681
16,1369
16.1084
16.0748
16.0422
46.017
15.9865
15,9574
15.9288
15.9091
15.8756
158275
15.8037
15.803
15.7655
15.7576
15.7475
15.7135
15.6981
15.6686
156531
156351
156147
45,594
3,577
15.5585
15.5429
15.5221
15.527
15.4935
154627
15426
15.4436
15.4401
154173
15.4068
15.3872
16.3788
153624
16,3498
16,343
156.3265
15311
15.3085
15.2923
15.285
15.2767
15.2628
15.253
15.244
15.2359
15.2261
15.214%
15.2103
15.2008
15.1884
15.1823
15.474
15.1676
15.1655

Temperature
16.725
16.734
16.739
16,743
16.745
16.748

16.75
16.752
16.753
16.756
16.757
16,758
16.759

16.76
16.76%
16.763
16.763
16.764
16.765
16.767
16.767
16.768
16.768
16.769

16.77
16.77%
16.771
16.772
16,773
16,774
16,774
16.775
16.776
16,776
16,777
16.778
16.778
16.778
16.779

16.78

16.78
16.761
16.781
16.781
16.782
16.782
16.784
16.783
16.765
16.784
16.786
16.785
16.785
16.786
16,786
16,786
16.787
16.787
16.788
16.788
16.789
16.789
16.789
16.789
16.791

16.79
16.791
16.791
16.791

16.79
16.792
16.792
16.792
16.792
16.792
16.793
16.793
16.793
16,793
16,793
16,794
16,794
16,794
16,795
16.794
16.795



g7

&8

&89

90

91

92

a3

o4

95

96

97

S8

99
100
101
102
103
104
105
108
107
108
109
110
im
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
17
172
173
174
175
176
177
178
178
160
191
192
1683
164
185
186
187
168
169

1211542010
121542010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
121152010
121152010
121152010
12115/2010
124152010
1241512010
1211512010
12152010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
121152010
12/15/2010
12/15/2010
12152010
12/15/2010
12/15/2010
12115/2010
12/15/2010
1211512010
12152010
121152010
12/15/2010
12/15/2010
12/15/2010
121542010
12/15/2010
1215/2010
12152010
12152010
12/15/2010
121152010
121152010
12/15£2010
12152010
12/15/2010
1211512010
12/15/2010
121542010
121542010
12152010
12152010
12152010
12/15/2010
12/15/2010
121572010
1211512010
121152010
12/15/2010
12115/2010
121572010
1211572010
1211572010
121572010
12/15/2010
12115/2010
121572010
1211512019
121512010
121152010
1211572010
12152010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
127152010
121152010
1215/2010
121152010
121562010
12/15{2010
12/115/2010
12/115/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
121152010
12/15/2010
121152010
12/15/2010
1211542010
12/15/2010
12/15/2010

6:51:26
85127
8:51.28
8:51:29
8:51:30
8:51:31
8:51:32
8:51:33
8:51:34
8:51:35
8:51:36
8:51:37
8:51:38
8:54:38
8:51:40
8:5t:41
8:51:42
8:51:43
B:51:44
8:51:45
8:51:46
B:51:47
8:51:48
8:51:49
8:51:50
8:51:51
8:51:52
8:51:53
8:51:54
B8:51:55
8:51:56
8:51:57
8:51:58
8:51:59
8:52:00
&8:52:01
85202
8:52:03
8:52:04
8:52:05
8:52:06
8:52:07
8:52:08
6:52:09
8:52:10
g52:11
8:52:12
8:52:13
8:52:14
8:52:15
6:52:16
B:52:17
8:52:18
8:52:19
8:52:20
&52:21
§52:22
8:52:23
85224
85225
85226
8:52:27
8:52:28
6:52:29
8:52:30
8:52:3
8:52:32
8:52:33
6:52:34
6:52:35
8:52:36
8:52:37
8:52:38
8:52:39
6:52:40
8:52:41
6:52:42
6:52:43
8:52:44
8:52:45
8:52:46
B:32:47
8:532:48
B8:32:49
8:32:50
8:52:51
8:52:52
8:52:53
B8:52:54
8:52:55
8:52:56
B:52:57
B8:52:58
8:52:509
8:53:00
8:53:01
8:53.02
8:53:03
8:53:04
8:53:05
8:53:06
8:53:07
8:53:08
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15.1558
15.1452
15.1428
15.1335
15,1295
151173
15.1106

15.108
15.0984
15.0963
15.0908
15.0845

15.0763

15.0786
15.0689
15.0634
15.0579
15.0572
15.0302
16.0471
16.0418
15.0366
15.0346
15.0315
15.0203
15.0224
15.0225
15.0116
15.0146
15.0104
15.0012
16.0026
14.9964
14.9064
14.9068

14.988
14.9845
14.9806

14.978
14.9787

14,979
14.9723
14.971%
14,9711
14,9631
14,9653
14.9617
14,9587

14.957
149572
14.9587
14.9499
14.9505

14,852
14.9442
14.9491
14.9378
14.9401

14.939
149316
149351
14.9426
149324
14.9306
14.9318
14.9269
14.9241
14,9284
14.9249
14.9214
14.9236
14.9244
14.9164
14.9195
14.9214

14.915
14.8182
14.9165
14.9106

14916
14.9164
14.9091
14.9106
14.9066
14.9108
14,9048
14,9033
14,9067
14.9029
14.9052
14.8033
14.8035
14.9G63
14.8991
14.8979
14.901
14.9045
14.8975
14.9003
14.9053
14.8961
14.8916
14.8982

16.794
16.795
16.796
16.795
16.796
16.796
16.796
16.796
16.796
16.796
16.797
16.797
16.797
16.796
16.797
16.797
16.796
16.798
16.797
16.798
16.798
16.799
16.798
16.798
16,798
16,798
16.799
16.799
16.799
16.799

16.8
16.799

16.8

16.8
16,799

16.8

16.8
16.799

16.9

16.8

16.8

16.9

16.8

16.8

16.9
16.801
16.799

16.8

16.8

16.8

16.8
16.802

16.8
16.801
16.801
16.6801

16.8
16.801
16.802
16.801
16.601
16.801
16.801
16.6802
16.801
16.802
16.802
16.802
16,801
16,801
16.803
16.802
16.801
16.902
16.802
16.802
16.802
16.802
16.802
16.802
16.802
16.802
16.802
16.801
16.803
16.802
16.802
16.802
16.802
16.802
16.802
16.802
16.802
16.802
16.802
16.803
16.802
16.802
16.803
16.802
16.802
16.802
16.802



180
1
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
2n
212
213
214
215
216
21%
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
23%
240
FLl|
242
243
244
245
246
247
248
249
250
251
252
253
254
255
56
257
258
259
260
261
262
263
264

265 -

266
267
268
269
270
Fial
272
2713
274
2715
276
217
278
2719
280
281
282
83
284
285
286
287
288
289
290
291
292

12115/2010
1211572010
12/15/2010
12115/2010
121152010
12/15/2010
1211512010
12/15/2010
12115/2010
1211572010
1211512010
1211572010
12/15/2010
12/15/2010
1211572010
12/15/2010
1211672010
12/15/2010
121572019
121572019
12115/2019
1211572010
1211572010
12115/2010
12115/2010
121152010
1211572010
12/15/2010
121572010
12152010
121572010
12152010
121572010
12115/2019
121572019
1211572019
121572010
1215/2019
121156/2019
1215/2019
12115/2010
1211572010
1211572010
121512019
1215/2019
12/1572010
12/15/2010
12/15/2010
12115/2010
12115/2010
12/156/2010
12/156/2010
12/156/201¢
1211562010
12/156/201¢
1215/2010
1211572010
1215/201¢
12152010
12152010
12M5/2010
12/15/2010
12115/2010
121452010
121572010
12/15/2010
121572010
12152010
12152010
121152010
121152010
12415/2010
12/15/2010
12115/2010
121512010
121152010
12/15/2010
12/15/2010
12M15/2010
12/16/2010
12/16/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12115/2010
12/15/2010
1215/2010
12/15/2010
1211512010
12115/2010
1211612010
12/16:2010
1211572010
1211672010
121156/2010
12/15/2010
12/15/2010
121572010
1211572010
1211572010
121152010
12/156/2010

8:53:09
8:53:10
8:53:11
8:53:12
8:53:13
8:53:14
8:53:15
8:53:16
8:53:17
8:53:18
8:53:18
8:53:20
8:53:21
8:53:22
8:53:23
8:53:24
8:53:25
8:53:26
8:53:27
8:53:28
8:53:29
8:53:30
8:53:31
8:53.32
8:53:33
8:53:34
8:53:35
8:53:38
8:53:37
8:53:38
8:53:38
8:53:40
8:53:41
8:53:42
8:53:43
8:53:44
8:53:45
8:53:46
8:53:47
8:53:48
8:53:49
8:53:50
8:53:51
8:53:52
8:53:53
8:53:54
8:53:55
8:53:56
8:53:57
8:53:58
853:59
8:54:00
8:54:01
8:54:02
8:54:03
9:54:04
8:54:08
9:54:06
8:54:07
9:54:08
9:54:09
8:54:10
9:54:11
8:54:12
8:54:13
8:54:14
8:54:15
8:54:16
8:54:17
8:54:18
8:54:19
8:64:20
8:54:21
8:54:22
8:54:23
9:54:24
8:54:25
8:5426
8:54:27
§:54:28
8:54:29
8:54:30
8:54:31
8:54:32
8:54:33
8:54:34
8:54:35
8:54:36
8:54:37
8:54:38
8:54:39
8:54:40
8:54:41
8:54:42
8:54:43
8:54:44
8:54:45
8:54:46
B:54:47
8:54:48
B8:54:49
8:54:50
8:54:51
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14,6949
14,6961
14,6999
14,8909
14.8925
14.893
14.88886
14.8922
14,8896
14.8892
14.8919
14.8846
14.68906
14.8922
14.8825
14.8889
14.8906
14.8845
14.9259
14.8844
14.8864
14.8896
14.8827
14.8832
14.6814
14.8846
14.8824
14.8847
14.8777
14.882
14.8854
14.8803
14.6819
14.8829
14.5834
14.8318
14.8303
14.57¢4
14.8822
14.8806
14.5804
14.8763
14,8782
14.8813
14.8802
14.8777
14.8772
14.8784
14.8765
14.8787
14.8753
14.875
14.8775
14.6758
14.6773
14.6754
14.6772
148763
14.873%
14.8774
14.87
14873
14.6762
14.8707
14.875
14.8696
14,8724
14.6653
14,871
14.8708
14,8692
14.6651
14,9122
14,877
14.8697
14.8682
14.8631
14.8734
14.872
14,8611
14.8664
14.8693
14.8705
14.8613
14,872
14.8621
14.8636
14.8759
14.8661
14.8673
14.8716
14.8646
14.8619
14.8708
14.871
14.8671
14.8669
14.8666
14.8646
14.6733
14.6633
14.8625
14.8662

16.803
16.803
16.862
16.802
16.803
16.803
16.802
16,802
16,802
16.803
16.802
16.802
16.502
16,802
16.802
16.862
16.802
16.802
16.802
16.803
16.802
16.802
16,803
16.802
16.802
16.802
16.802
16.802
16.802
16.802
16.862
16.802
16.862
16.862
16.802
18.802
16.803
16.803
16.802
16.802
16.802
16.802
16.803
16,803
16.802
16.802
16.803
16.802
16.803
16.802
16.803
16.802
16.803
16.802
16.802
16.803
16.802
16.802
16.803
16802
16.802
16.802
16.802
16.802
16.802
16.802
16.802
16.802
16.802
16.802
16.803
16.803
16.803
16.802
16.802
16.802
16.803
16.802
16.803
16.802
16.803
16.802
16,802
16,802
16.802
16.802
16,802
16,802
16,802
16,803
16.802
16.602
16,802
16,802
16.302
16,802
16.802
16.802
16.802
16.802
16.802
16.802
16.802



293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
an
312
313
314
315
316
T
318
319
320
3
32z
323
324
325
326
azr
328
329
330
kXl
332
333
334
335

337
336
339
340
341

342
343
344
345
346
347
348
349
350
351

352
353
354
355
356
357
358
359
360
361

362
383
364
365
366
367
368
369
3ro
an

372
373
374
375
376
377
378
378
380
384
382
383
384
385
386
387
388
389
390
391

392
393
394
395

12152010
1215/2010
121512010
121512010
121512010
1211512010
1211512010
1211512010
12/115/2010
12/15/2010
121512010
121512010
121512010
121512010
121152010
12115R010
12152010
121512010
12115/2010
1211512010
121512010
12115/2010
121512010
1215/2010
1211512010
1211512010
1211512010
1211512010
12/15/2010
121572010
1211572610
121 5/2010
12/15/2010
12152010
121572010
12152010
1211572010
1211572010
1211572010
1211572010
1211572010
1211572010
12/15/2010
12/15/2010
12115/2010
12115/2010
12152010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12152010
121152010
12/15/2010
1215/2010
1215/2010
1215/2010
12/15/2010
12/15/2010
12/15/2010
121572010
12/115/2010
121152010
127152010
12/15/2010
121152010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
121512010
12115£2010
121512010
12118/2010
12115010
12152010
1211612010
12/15/2010
1211572010
12/115/2010
121572010
12/45/2010
12/15/2010
12415/2010
12/15/2010
121152010
121512010
1211512010
1241512010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
121152010
121152010
12/15/2010
12/15/2010
12/15/2010
12/15/2010

8:54:52
8:54:53
8;54,54
8;54:55
8:54:56
8:54:57
8:54:58
8:54:59
8:55:00
8:55:01
8:55:02
8:55:03
8:55.04
8:55:05
8:55:06
8:56:07
8:55:08
8:55:08
8:55:10
a55:1
8:55:12
8:55:13
8:55:14
8:55:1%
8:55:16
8:55:17
8:55:18
8:55:19
8:55:20
8:55:21
8:565:22
8:55:23
8:55:24
8:55:25
8:55:26
8:55:27
8:55:28
8:65:26
8:55:30
8:55:31
8:56:32
8:55:33
8:55:34
8:55:35
8:55:36
8:85:37
8:55:38
8:55:39
8:55:40
8:55: 1
8:55:42
8:55:43
8:55:44
8:55:45
8:55:46
8:55:47
8:55:48
8:55:49
8:55:50
8:56:51
8:55:52
8:55:53
8:55:54
8:55:55
8:55:56
8:55:57
8:55:58
8:55:59
§:56:00
8:56:01
8:56:02
8:56:03
8:56:04
8:56:05
8:56:06
8:56:07
8:56:08
8:56:09
8:56:10
&:56:1
8:56:12
8:56:13
8:56:14
8:56:15
8:56:16
8:56:17
8:56:18
8:56:16
8:56:20
8:56:21
8:56:22
8:56:23
8:56:24
8:56:25
8:56:26
8:56:27
8:56:28
8:56:29
8:56:30
8:56:31
8:56:32
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 CODD0DD0DOO0O 0000000000000 00 L0000 00000000000000000000000000L000000000000000DN000OLOONO0DD000OoOOoO0DO0O0ODODOD

13.5703
13.6628
13.7448
13.8282
13.8966
13.9623
14.0243
14.0825
14.1409
14.1872
14.2348
14.2725
14.3136
14.3509
14,3826
14.4159
14.4408
14.4681
14.4925
14.5156
14.5339
14,5531
14.5752
14.5939
14.6067
14.6163
14.6308
14.6449
14.6494
14.6656

14672

14,686
14.6903
14.6978
147016
14.7087
14.7164

14.723
14.7222
14.7277

14,733
14.7385
14.7397
14.7428
14.7466
14.7514
14.7588
14.7606
14.7586
14.7638
147585
14.7641
14.7652
147715
14,7713
14.7703
14.7773
147743
14.7753
14.7766
14.7796
14.7813

14.779

14.782
14.7781
14.7775
14.7815

14.784

14.782
14.7807
14.7838
14,7863
14.7838
14.7877
14.7891
14.7927
14.7929
14.7925
14.7925
14.7927
14.7953
14.7973
14.7896
14.784%
14.7817
14.7942
14,7937
14,7927

14.789
14.7956
14.7951
14.7948
14.7979

#4.795
14.7927
14.8013
14.8045
14.7983
14,8048
14,7947
14,7926
14.8078
14.7995

16.727
16.727
16.728
16.727
18.727
16.727
16.727
16.727
16.727
16.727
16.727
16.727
16.727
16.727
18,727
16,727
16.727
16.727
$6.728
16.728
16.727
18.728
16.728
16.728
16.728
16.729
16.728
16.729
16.729
16.729
16.729

16.73

16.73
16,731

16.73

16.73
16731
16.731
16.731
16.731
16.732
16.732
16.732
16.732
16.732
16.732
16.733
16.734
16.734
16.733
16.733
16.734
16.733
16.733
16.734
16.734
16.734
16.733
16,733
16.734
16.734
16.734
16.734
16.733
16.733
16.733
16.733
18.733
16.734
16.733
16.734
16.734
16.733
16.732
16,733
16,733
16.732
16.732
16.732
16.732
18,732
16,732
16.732
16,731
16,731
16731
16.731
16.731
18.731
18.731
18.728
16.727
16.725
16.725
16,723
16.722
16.722
16.721
16.722
16.721

1672

16.72
16.71%



1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1760
1751
17562
17583
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1819
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837

12/15/2010
12/15/2010
12/15/2010
12/15/2010
121152010
12/15/2010
1211572019
12152010
12M15/2010
12/15/2010
121152010
12/15/2010
12/15/2010
1211502010
12/15/2010
12/15/2010
12/15/2010
12115/2010
12115/2010
12/15/2010
1271512019
121152019
12/15/2019
12115/2019
121152019
12152010
121152010
121152010
121152010
1211582010
12152010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
121152010
1211512010
1211512010
1211512010
12/15/2010
121152019
12115/2019
1211512010
12115/2019
1215/2010
1215/2010
1211572010
12115/2010
1211572010
1211572010
1211572010
1211512010
121152010
12/15/2010
12/15/2010
121152010
1211512010
1211512010
1211512010
12{15/2019
1211572019
121152019
12/15/2010
12/15/2010
12/15/2010
12/15/2019
1211572010
1211572010
12/15/2010
121152010
12/15/2010
1271512010
12152010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12152010
12152010
12/15/2010
12/15/2010
121152010
121152010
121152010
12152010
12152010
121152010
12152010
121152010
1215/2010
12/15/2010
12115/2019
12/15/2010
12/15/2010
121152010
121152010
1211512010
1211512019
1215/2010
12/15/2010
12/15/2010
1211572010

6:41:10
9:41:15
6:41:20
6:41:25
9:41:30
9:41:35
G:41:49
6:41:45
94150
9:41:55
9:42:00
6:42:05
6:42:10
9:42:15
9:42:20
9:42:25
6:42:30
8:42:35
9:42:40
9:42:45
9:42:50
9:42:55
6:43:00
5:43:05
54390
G:43:15
54320
943:25
6:43:30
9:43:35
6:43:40
6:43:45
8:43:50
9:43:55
8:44:00
8:44:05
8:44:10
9:44:15
9:44:20
9:44:25
9:44:30
9:44:35
9:44:40
9:44:45
9:44:50
9:44:55
8:45:00
9:45.05
945:10
9:45:15
945:20
9:45:25
9:45:30
9:45:35
9:45:40
9:45:45
9:45:50
9:45.55
8:46:00
9:46:05
9:46:10
946:15
9:46:20
6:46:25
9:46:30
9:46:325
9:46:40
9:46:45
8:46:50
8:46:55
9:47:00
9:47:05
9:47:10
9:47:15
9:47:20
9:47:25
9:47:30
9:47:35
9:47:40
9:47:45
9:47:50
9:47:55
9:48:00
9:48:05
9:48:10
9:48:15
9:48:20
9:48:25
9:48:20
9:48:35
9:48:40
9:48:45
9:48:50
6:48:55
6:49:00
6:49:05
6:49:10
9:49:15
9:49:20
9:49:25
9:48:30
9:48:35
9:49:40
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14.803
14.7979
14.8008
14,7973
14,8003
14.8043

148

14.803
14.8051
14,8035
14.8017
14.7996
14.7988

14.806
148013
14.8055
14,7998
14,8073
14.8102
14.8043
14.8083

14.8031°

14.8018
14.8093
14.8074
14.5028
14.8087
14,8053
14,8083
14.8072
14.8048
148048
14.8121
14.809
14.8079
14.8018
14.8068
14.8071
14.8083
14,8062
14.7891
14.8056
14.8057
14.6084
14.8113
14.6023
14.8112
14.8098
14,8085
14,8142
14.815
14.7994
14.8021
14.8126
14.8048
14.813
14.8087
14.8119
14.8058
14.8128
14.8082
14.815
14.814
14.8093
14.8081
14.8144
14.8112
14.8119
14.8132
14.8069
14.8076
14.80688
14,8102
14,8127
14814
14.81
148134
14.8036
14.824
14.8021
14.8138
14,812
14,8145
14.8137
14.814
14.8138
14.8159
14.8013
14.8102
14.8131
14.8152
14.8142
14.8119
14.81905
14.8167
14,815
14,8152
14.8088
148133
14.8076
14.8184
148131
14.8159

16.718
16.718
16.718
16.718
16.718
16718
16.719
16.718
16.718
16,718
16.717
16.717
16.717
16.717
16.716
/.07
16.716
16716
16.716
16.716
16.715
16.715
16.715
16.715
16.715
16.714
16.714
16.714
16,714
16.714
16.714
16.713
16.713
16.713
16.713
16.712
16.712
16.712
16.712
16.711
16.711
16.711
16.711
16.711
16.711

16.71
16.711

16.71
16.711

16.71

161
16,709

16.71
16.709

16.71

16.71

16.71
16.711

16.71
16.711

16.71

16.71
16.711
16,711
1871

16.71
16.711
16.711
16.711
18.711
16.711
16.711

16.71

18,71
16711
16711
16.711
16.711
16.711
16.711

16.71
16711

16.79

16,71
16.711
16.711
16.711
16.711
16.711

1871
16711
16.711

16.71
16.711

16.71
16.711

16.71

16.71
16.711
16.711
16,711

16,71

16.71



1838
1839
16840
1641
1842
1843
1844
1845
16846
1847
19489
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
16861
1862
1863
1864
1865
1866
1867
1868
16869
1870
1871
1872
1873
1874
1875
1876
1877
1878
879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1869
1890
1891
1992
1993
1894
1995
1696
1897
1898
1889
1800
1801
1802
1903
1904
1905
1906
1907
1908
1909
1910
1811
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1830
1831
1932
1933
1834
1935
1936
1937
1938
1939
1940

12/15/2010
12/15/2010
12/15/2010
12/15/2010
+2/15/2010
12/15/2010
12/15/2010
12/15/2010
12/45/2010
12/5/2010
121512010
127152010
12/15/2010
121152010
12/5/2010
12/45/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/16/2010
12/15/2010
12/16{2010
1271672010
121572010
12152010
121152010
121152010
1215/2010
+12/16/2010
1271672010
121152010
12/152010
127152010
127152010
12/15/2010
12/15/2010
12/15/2010
121152010
12115010
12{15/2010
12/16/2010
12/15R2010
12115/2010
1271612010
121612010
1211572010
12152010
12/15/2010
12/15/2010
12115/2010
121512010
121152010
12115/2010
12182010
12/15/2010
12/15/2010
12/152010
1211512010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
1215/2010
12/15/2010
12115/2010
12/15/2010
1215/2010
12/45/2010
12/45/2010
12/15/2010
12/15/2010
12/45/2010
12/5/2010
12/15/2010
12/156{2010
12/156{2010
12/15/2010
12115/2010
121152010
121152010
+2/15/2010
+2/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
12/15/2010
121512010
12/15/2010
12/15/2010
12/15/2010
1215/2010
12/15/2010
12/15/2010
1211512010
12/15/2010
12152010
12/15/2010

9:49:45
9:49:50
9:49:55
9:50:00
9:50:01
9:50:02
9:50:03
9:50:04
9:50:05
9:50:06
9:50:07
9:50:08
9:50:09
9:50:10
%5011
5012
9:50:13
9:50:14
8:50:15
9:50:16
9:50:17
9:50:18
9:50:19
9:50:20
9:50:2¢
9:50:22
9:60:23
9:50:24
9:50:26
9:50:26
9:50:27
9:50:28
9:50:29
9:50:30
9:50:31
9:50:32
9:50:33
9:50:34
9:50:35
9:50:36
9:50:37
9:50:368
9:50:39
9:50:40
9:50:41
9:50:42
9:50:43
9:50:44
9:50:45
9:50:46
9:50047
9:50:48
9:50:49
9:50:50
9:50:51
9:50:52
9:50:53
9:50:54
9:50:55
8:50:56
8:50:57
9:50:58
9:50:589
9:54:00
9:51:01
9:51:02
9;51:03
9:51.04
9:51:05
9:51:06
9:51:07
9:51:08
9:51:09

a:51:
a:51:
a:51:
9:51:
9:51:
115

8:51

8:51:
9:51:
'9:51:
9:51:

10
11
12
13
14

16
17
16
19

9:51:20
9:51:21
9:51:22
9:51:23
9;51:24
9:51:25

9:51

126

9:51:27

B:51
B:51
#:51
8:51
a:51

28
29
30
Bl
32

9:51:33

2:51
9:51
9:51
9:51
9:51
9:51

34
:35
136
137
138
:39
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14,8136
14.8131
14.8122
14.8115
14.8105
14.8154
14.8149
14.9148
14.8159
14.8164
14.8141
14.8162
14.8157
14.6133
14.8106
14,8087
14,8113
14,8086
14.7333
13.7522
14.3743
14.4492
14.5742
14.6372
14,7033
14.7181
14.7144
14717
14.6212
14.6549
15.0614
15,6011
15,0537
134712
+0.9267
8.8636
6.7269
4.5792
2.6344
2.8272
2.6391
2.8233
2.8301
2.8297
2.8264
2.808
2.8167
2.8305
2.81
2.8085
28172
2.8138
2.8079
2.8081
2.8023
2.8017
27997
279189
27952
27926
27844
27818
27814
27819
2,15
2m
27814
2.7668
2.7604
23
27624
2.7565
2.7616
2756
2.71516
2,952
27534
21437
21425
27353
2738
21313
27288
27274
2.7293
27228
27204
27197
2.7153
2.7169
2.7075
27075
2.7062
27018
2.6061
2.6961
26913
28903
26666
26719
26739
2.6968
2.694

%711
%711

1671
+6.711
16.719
16.724
16.727

16.73
16.732
16.733
16.735
16.737
16.738
16.739

16.74
16.742
16,742
16.743
16.743
16.745
16.746
16.746
16.748
16.748
16.748
16.749
16749

16.75
16.751
16,751
16.752
16.753
16.753
16.754
16.754
16.754
16.755
16.756
16.756
16.757
16.757
16.757
16.758
16.758
16.758
16.758
16.759
16.759
16.759
16.759
16,759
16.759
16.759
16.759
16.758
16.759
16.759
16.759
16.758
16,758
16,756
16,757
16.756
16.756
16.156
16.155
16.754
16.753
16,753
16.753
16.752
16.751

16.75

16.75
18.448
16.749
18.047
18.747
16.745
16.744
16.743
16.742
16.741

16.74
16,739
16.738
16.736
16.736
16.734
16.732
16.731

16.73
16.729
16.727
16.726
16.724
16.722

1672
18.119
16.717
18.715
16.712

16.71



1941
1942
1943
1944
1945
1946
1947
1948
1949
1850
1951
1952
1953
1954
1955
1956
1957
1958
1959
1560
1861
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
4976
1977
1978
1979
1964
1981
1982
1983
1984
1985
1986
1987
1388
1989
1890
18991
1992
1983
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

12/15/2010
12/15/2010
12/15/2010
121162019
121562010
12/15/2010
1211562010
12/15£2010
12/15£2010
12/15£2010
12/15/2010
12/15/2010
121152010
12/15/2010
12/15/2010
12/15/2010
12/115/2010
12/156/2010
12/156/2010
12/15/2010
12/15/2010
12/15/2010
121152010
124152010
12152010
121152010
12152010
12H15/2010
12H15/2010
12/15/2010
121152010
12/15/2010
12/15/2010
1215/2010
1215/2010
12/15/2010
121156£2010
12/156/2010
12/15/2010
12/15/2010
12/15/2010
12115/2010
12/15/2010
12/15£2010
12/15/2010
12115£2040
12115£2010
124152010
12/15/2010
121152010
121152010
121152010
12/15/2010
121162010
12/16/201Q
12/15/2040
12/15/2010
1215/2010
121512010
12/16/2010
1211512019
12/15£2010
12115£2010
12152019
12/16£2019
1241512019
1241512019
1241512049
1241512019

9:51:40
9:51:41
9:51:42
9:51:43
9:51:44
9:51:45
9:51:46
9:51:47
6:51:48
9:51:49
9:51:50
9:51:51
a:51:52
9:51:53
9:51:54
9:51:55
9:51:56
9:51:57
9:51:58
9:51:59
9:52:00
9:52:01
9:52:02
9:52:03
952:04
«52:05
*52:06
952407
9:52:.08
9:52:09
9:52:10
9:52:11
952:12
9:52:13
9:52:14
9:52:15
9:52:16
9:52:17
9:52:18
9:52:19
9:52:20
9:52:21
9:52:22
9:52:23
9:52:24
9:52:25
9:52:26
9;52:27
9;52:26
9;52:29
9:52:30
9;52:31
9:52:32
9:52:33
9:52:34
9:52:35
9:52:36
9:52:37
9:52:38
9:52:39
9:52:40
G9:52:41
9:52:42
9:52:43
9:52:44
9.52:45
9:52:46
9:52:47
9:52:48
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2.6946
2.6956
2.6985
2.6953
2.6926
2.6931
2.7005
2 6882
2.6952
2.6953
26971

2.698
26981
26993
27026
27001
27032
27016
2.6995
2.7081
2.7057

2704
27028
2.7098
2.7089
2.6981
2.6973
2.7076

2.706
27055
2.7035
27017
27033
26998
27017
27011
2.6996
26981
26988
2.6969
26996
27001
2.6078
2.7023
27012
2.7035
2.6995
27013
2.6995
26993
2.7026
2.7047
28998
270114
2.7024

2.701
279
2.6983
27019
2.7042
2.7013
2.7005
2.7003
2.7024
2.7031

2.701
27038
2.7033
2.7072

16.706
16.703
16.698
16.693
16.688
16.682
16.676
16.671
16.663
16.656
16.648
16.641
16.633
16.625
16.616
16.609
16.6
16.594
16.587
16.58
16.574
16.567
16,562
18.557
16.552
16.548
16.546
16.544
16.542
16.54
16.538
16.538
18.536
46,536
16,536
16.536
16.535
16.534
16.533
16.533
16.532
16.53
16.529
16.528
16.527
16.521
16.526
16.522
16.52
16.517
16.515
16.512
16.509
16.506
16,503
16.5
16.496
16.492
16.488
16.484
16.479
16.475
16.469
16.465
16.46
16.454
16.448
16.442
16.434



Technical Memorandum-—Fleld Report
Slug Tests at Burn Site Groundwater Study Area
Groundwater Monitoring Wells

Table A-2
Transducer Field Data for CYN-MW10






Serial Number

L 1040608

Project 10

| BSG Slug tests

Location

LCYN-MWI0

Level

L Unit

LLR

L Offsel

LL0.00

LANRude

116350 #

Temperature

LuUnit

11 DegC
Date

1 12182010

2 1010

3 12/18/2010

4 121162010

§ 121672010

[

7

8

9

fl

Time 100 ms

1211672010
12/16/2010
12/16/2010
1216/2010
12/16/2010
12/16/2010
12/16/2010
12716/2010
12/16/2010
12162010
12/16/2010
12/16/2010
12116/2010
121162010
12162010
12/16/2010
12/16/2010
127162010
12162010
1216/2010
12716/2010
12162010
1216200
121162010
12/16/2010
12/16/2010
1216/2010
1216/2010
121162010
12/16/2010
12/16/2010
1218/2010
1216/2010
12/16/2010
1218/2010
12162010
12/16/2010
12182010
12716/2010
12162010
12/18/2010
12162010
1216/2010
1216/2010
12162010
12182010
12162010
12/16f2010
121162010
12/16/2010
12/16/2010
1216/2010
12/16/2010
12/16/2010
12116/2010
12116/2010
12/16/2010
1216/2010
12116/2010
1216/2010
12162010
12/16/2010
12/16/2010
121182010
1216/2010
12116/2010
12/468/2010
1201612010
1246/2010
1216/2010
12/18/2010
1211612010
12016/20%0
12/18/20%0
1211812010
1211672010
12/16/2010
1218/2010
12016/2010
1211672010
121672010
12/16/2010
1211612000
1211672010
1201672010
12/16/2010
12/16/2010
12082010
12/18/2010
121072010
12182010
1216/2010
12/16/2010
1213672070
121162010
12/18/2010
121182010
12/16/2010
1213672070
12162010
12/16/2030
121162010
12182010
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Level
10.7297
10.7302
10.7304
107312
10.7298
10.7267
10.7332
10.7312

10.701
10,7331
10.7336
10.8275
11.5108
12.0925
12.7562

12.853
12.7784
12.5281
12.7638
13.5082
12.0172
12.7867
12.7901
12.8894
12.6753
12.7509
12.6847
12 6708
12.6562
12.6473
12.6213
12.6227
12.6099
12.5987
12.5853
12.5817
12.5816
12.5756
12.5394
12.4952

12,631
12.5013
12,4896
12.4891
12.4858
12.4062
124131
12.4445
12,4355
12.4246
12.4149
12.4037
12.3951
12.3851
12,3749
12.3608
12,3544
12,3483
12,3348

12.326
123109
123129
12.2987
12.2285
12.2906
12.2708
12.2623
12.2481
12.2475
12.2342
12.2275
122197
12.2118
12.2028
12.1923
12.1837
12.1728
12.1653
12,1613
12,1489
12,1327
12.1338
121206
12.1155
121127
121018
120931
121315
12.0542
12.0519
11.9738
12.0217
12.0473
12.0406
12.0321
12.0226
12.0162
12.0088
12.0024
11.9968
11.9811
17.9835
11.9742
17.9662
11.9599
11.9543
11.9455
119359

Temparature

15.311

16.32
15.325
15.329
15.332
15.334
15.336
15.338

15.34

15.34
15.342
15.344
15.344
15.346
15.348
15.348
15.349
15.349
15.351
15.351
15.352
16353
15.354
15.354
15.356
156,356
15.356
15.357
16.358
16.359
16359

1536
15361
15.361
15361
156.362
16.363
15.383
15.364
16.364
15.365
15,385
15.365
15.367
15368
15.368
15.367
15.368
15368
15368
15.368

1637

15.37

15.37
15371
15371
15.371
15371
158372
15373
15372
18,373
16.374
15373
1530
15314
15374
15.374
15.375
18315
15375
15375
15.375
15.378
16376
15.377
15378
15,377
15.377
15.377
16.377
15.378
15.377
15377
16.378
16.378
15.378
156.378
15.379
15.319
15.379
15.379
15.379
15.378
35.379
15.379
15.378
15.379

16.38

15.38

1538

16.38

15.38
16.379

15.38

15.38

16.38
15.381



109
110
111
112
113
114
115
118

140
141

12/16/2010
121872010
12116/2010
12182010
1216/2010
12/16/2010
121162010
1211672010
12116/2010
1216/2010
12/16/2010
1216/2010
12/16/2010
12/16/2010
12116/2010
12/16/2010
12/8/2010
12/16/2010
12/16/2010
12/16/2010
12/16/2010
12/16/2010
12/16/2010
12/16/2010
12/16/2010
12/16/2010
12/18/2010
12/16/2010
12/16/2010
12/16/2010
1211812010
12/16/2010
121612010
12/16/2010
12/16/2010
121822010
1211612010
12/16/2010
121642010
12/16/2010
121612010
12116/2010
12116/2010
12/16/2010
12/16{2010
12162010
12/16/2010
12/18/2010
12/16/2010
12/16{2010
1216/2050
12/16/2040
12/16/2010
124162010
12162010
12162010
12116/2010
12116/2010
121162019
12116/2010
121612010
12/16/2010
121182010
1216010
12/16/2010
12/16/2010
12/18/2010
12/18/2010
12/46/2010
12/46/2010
12/16/2010
12/18/2010
12/16/2010
12/16/2010
12/18/2010
12/16/2010
12/16/2010
12/16/2010
12{18/2010
12/16/2010
12/16/2010
120182019
12/18/2010
12/18/2010
12/182010
1211612010
1211612010
12116/2010
121672010
12/16/2010
12/16/20%0
121162010
12/16/20%0
12/16/2010
12/18/2010
1218/2010
12116/2010
121612010
121612010
12/16/2010
12/18/2010
12/46/2010
12/18/2010
12/16/2010
12/16/2010
12/18/2010
12/16/2010
12/16/2010
1211812010
12/18/2010
12/16/2010
1211612010
12/16/2010
1211672010
12/16/2040
121162040
12/16/20%0
1211612070
12/18/2010
12/16/2010
12116/2010
1211812010
121162010
1211612010
12162010

11.9318
11.9245
11.9168
119124
11.8038
11.9166
11.8911
11.8654
11.8696
11.8695
11.8647
11.8573
11.8515
118448
11.8391
11.8346
11.826
11.8291
11.8138
11.8082
11,8032
11.7967
11.7884
11.7835
"7
147723
117669
11.7584
11.7542
11.750%
11,7427
117364
11.7313
11.7268
11.7225
11.7141
11.7104
11.7029
11,6987
11.8912
11.6863
11684
11,6766
11.6703
11.6685
11.8594
11.5567
11.6492
11.6457
116414
11.8371
11.6298
14.6243
146181
14.6147
11.6085
11.6058
11.5987
11.5973
11.589
11.5879
11.5823
11.579
11.571
11.5643
11.5625
11.5585
11.5536
11,5498
11.5436
11.5373
11.535
11.5217
11,5263
11.5249
118147
115141
11.5091
11.5019
11.4998
11.4965
11.4827
114878
11.4828
11.4786
114721
114716
11.4645
11.4604
11.4577
11.4556
11.4502
14,4462
11.4401
11.4421
11.4364
11.4313
11.4287
11.4226
11.4208
11.4166
114115
11.4071
11,4037
11,4017
11.40%
11.3038
11.3912
11.3838
11.3845
11.38
11377
11.3734
11.3669
41,3658
11.3629
14.3587
1+.3554
11.3533
11.3486
11.3482
113416
14.339
11.3319
11.333

15.28
15,3819
15.38
15,389
15.38
15381
15.38
15.381
15.28
15.28
15.38
15.381
15.381
15.381
15.381
16.38
1538
15.361
15.381
15.381
15.381
15.381
15.301
15.381
1538
15,381
15.381
15.381
15.381
15.38
15.38
15.381
15.38
15.381
15.38
15.38
15.38
15.381
15381
15.381
15.38
15.381
15.38
15.381
15.38
15.381
15.381
15.281
15.38
15.38
15.381
15.381
15.38
15.38
15.38
15.28
15381
15.38
15379
15,38
5.8
15.28
15.381
1538
15.28
15.38
1538
1538
15.38
1538
15.38
15.379
1538
15.379
15.379
15.379
15.379
15.379
45.38
15.37¢
15.378
15.278
15.37%
15.378
15379
15378
15.379
15.379
15.379
15.378
15.379
15.378
15.279
15.379
15.376
15378
15.379
15378
15.378
15379
15.379
15.377
15.379
15.378
15.378
35.378
15.376
15.377
15.377
15.278
15.377
15.378
15378
15.378
13.378
15377
15.378
13.377
15,377
15.377
15377
15.377
15.377
15.377
15376



12/18/2010
12/56/2010
12116/2018
12/16/2010
12/56/2010
12/16/2010
12/16/2018
12162018
12/16/2010
12/46/2010
12/16/2010
1205672010
1216/2010
12/76/2818
12/56/2010
12116/2010
121162010
12/96/2818
12/16/2010
12/16/2010
1211642818
12/16/2010
1211672010
12/182018
12/16/2010
12/56/2010
12/16/2018
1201612010
12176/2010
12016/2010
12/46/2010
125672010
1211672010
12/16/2010
12/16/2818
12/56/2010
12/16/2010
12/16/2010
12/16/2818
12/16/2810
1205612010
12/16/2018
12/16/2818
12/4612010
12/16/2010
12/16/2019
12/16/2818
12/18/2010
12/56/2019
12/16/201g
12/56/201g
12/16/2018
12/16/2010
12/46/2010
12/16/201g
12/16/2818
12/16/2010
12/16/2010
121672010
121962818
12/16/2010
121672010
12/96/2810
12/18/2019
12/16/2018
12/16/201g
12/16/2010
12/16/2010
12/16/2818
12/18/2010
12/16/2019
12/16/2010
12/16/2010
12/16/2810
12/16£2010
1211812010
1211612010
12/16/208
12116/2050
1211612010
21612090
1211612040
121182070
12/16/2010
1211612070
211672070
1214612010
1211612040
$2/16/2010
12/16/2010
12/16/2010
12/18/2049
12116/208
$216/2059
12/1612018
5271812010
12/16/2010
12/16/2010
$2/56/2050
12/16/2010
12/96/2070
12/3872010
1216/2818
12/16/2810
12/58/2010
12/16/2010
1211672070
12/1612010
12/$6/2010
12/16/2818
12/1812010
121612010
12/18/2018
12/4612010
12/16/2010
12/16/2018
12162010
12/16/201g
1211672010
12162010
121672010
12118/2010
1211612048
12118/2010
121162010
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19.3295
11.3263
§4.3207
19.3187
113134
11.3143
13101
11.307
11.3065
1.3024
11.209
11.2937
§4.2897
11.2906
§1.285%
11.2826
§9.2017
14.2766
it.2712
1.2687
11.2684
11.2661
11.2624
11.2596
11.2578
1.2524
11.2516
11.2499
11.247
11,2432
§1.2401
11.2374
11.236
§.4416
11.246
11627
19.0802
12208
2Tt
11.2153
11.2186
§4.2109
14.2105
11.2078
4.2032
19,1992
15.1993
§1.198
19,9944
54,5992
11,1885
§5.1888
11.1876
11.1821
151831
19.1916
§1.1673
14,4888
151758
11.3813
11.2748
11.152
145778
$1.9992
11156
11.1543
4.9527
99,9495
§1.9431
11,9226
199377
15.1239
§9.9948
§5.3095
11.1118
51.0888
§5.0041
11.0885
11.0831
11.0806
11.0747
15.0727
11.0632
11.0585
11,0541
11.0476
11.0485
11,0416
11.0482
11.029
11.0255
11.6267
11.0156
11.0929
11.007§
11.0052
11.002%
10.897%
10.9928
10.9867
50.8862
50.9823
10.976
18.8755
10.9727
50.9695
10.968
10.9636
50.957%
10.6588
10.9534
10.9485
10.9446
10.9437
10.9374
10.9394
10.932¢
50.933
18,9285
16.9261
10.9232
10.9188
10.6983
10.9167
10.9109

15377
16.377
15377
15377
15.377
15377
15377
16.377
15377
16.277
15377
16.376
15.376
15.376
15.276
15.376
15.378
15.376
15.375
15.378
15.276
15.376
15.375
15.276
15.375
15.378
15.375
15.375
16.375
15.375
15.375
15.375
15.375
15.375
15.375
15.375
15.375
15.375
15.375
15375
15.375
15.375
15374
15.375
15.374
15.374
16.375
15374
15315
15.374
15,374
15.374
15.374
15.374
15.374
15.374
15374
15.374
15.374
15.374
15.374
16,374
15.374
15.373
15373
15.373
16373
15.373
15.356
15353

1535
15.347
15.345
15.343
15.345

15.34
15.338
15.336
15.334
15.334
15.333
45.331

1633
15.32%
15.326
15.327
15.326
15.326
15.325
15.323
15.323
15.323
15.322
15.321
15.321

15.32
15.318
15.318
15.338
15.318
15.218
15.347
5.7
16.257
15.316
16.318
15.318
15.315
15.315
15.356
15.315
15314
15,354
15.314
15.314
15.353
15.314
15.313
15.353
15.312
15.312
15.312
15.312
15.312
15.311



470
471
472
473
474
475
476
477
478
479

481
482
483

12/16/2010
12116/205¢
121672010
1216/2070
12/18/2050
12162010
12/76/2050
2162050
12/16/2010
1271672010
1271612050
12/18/2070
1216/2010
12/16/2010
12/56/201¢
1211612050
1262070
12/18/2070
12/18/2010
121162010
12162050
12/18/2050¢
12/18/2050
12/18/2070
1211672010
121162010
12418/2010
12/78/2010
14162070
12162010
12/18/2010
1262050
121762010
1271612010
1216/2050
12/48/2050
12/16/2070
12162010
127162010
12/16/2010
12/16/201C
12/18/2070
121162010
121612010
12/18/2070
21e2010
12/16/2010
1218/2070
12162000
12/16/201¢
12/18/2070
25e2010
121612010
12/76/2050
148200
12182010
1262010
12716/2010
1262010
12/16/2010
12/162010
12/16/2010
1262010
1218/2000
12/16/2010
1214672010
12/16/2010
12{18/2010
1207672010
12/16/2010
1217612010
12/16/2070
12036/2010
121872010
12/16/2010
12/16/2010
1207612010
12/16/2010
12/16/2010
1217812010
121672010
1207672010
12/18R2010
121812040
12116/2010
12/16/2010
121822010
12118/2010
12/36/2010
12162010
1211612010
12/16{2010
12782010
12/16/2010
12116/2010
1216/2010
121642010
1216/2010
12116/2010
1216/2010
1216/2070
$216/2010
1218/2030
12/18/2010
12116/2050
1216/2010
12zne2010
12/16/2070
12/16/2010
12/16/2050
$2/16/2070
12/16/2010
12/96/2010
12/16/2070
12/¢6/2010
1218/2050
12/16/2010
12118/2070
12/46/2050
12118200
1216/2010
12/16/2010
121672010
1201612010
1201872010

8:27:54
8:27:57
8:28:00
8:28:03
8:28.06
8:28:09
8:28:12
8:28:35
8:28:18
8:28:21
8:20:24
B.28:27
8:28:30
8:28:33
8:28:36
8:28:39
8:28:42
8:28:45
8:20:48
8:28:51
8:26:54
8:28:57
8:28:00
8:24:03
8:29:06
8:29:09
8:29:12
B2%:15
8:29:18
82921
8:29:24
8.28:27
8:29:30
8:29:33
8:29:38
8:20:39
8:29:42
82845
8:29:48
8:29:51
8:29:54
8:24:57
2:30:00
8:30:05
.3 el
8:30:15
8:30:20
8:30:25
£:30:30
8:30:35
5:30:40
2:3(145
8:30:50
8:30:55
£:35%:.00
8:31:05
8:31:10
8:31:15
8:37:20
8:31:25
8:33:30
6:31:35
8.31:40
8.31:45
8:31:50
8:371:55
8:32:00
B:32:05
8:32:70
8:32.15
8:32:20
B:32:25
8:32:30
B:32:35
8:32:40
B8:32:45
83250
B8:32:65
£:33:00
8:33:05
B:33:70
83335
8:33:20
8:33:25
8:33:30
8:33:35
8:33:40
8:32:45
6:33.50
8:33:55
B:34.00
8:34.05
6:34:10
8:34:15
8:34:20
8:34:25
6:34:30
8:34:35
B:34:40
8:34:45
8:34:50
6:34:65
6:35:00
8:35:07
8:35:02
8:35:03
8:35:04
8:35:05
8:35:06
8:35:07
B:35:08
8:35:08
B:35:10
B:35:11
8:35:12
8:36:13
83514
8:25:15
8:35:16
83597
B:35118
8:35:19
2:36:20
63521
5:35:22

- e e e T L - - = R R L N R R - R Y - R - R . = - R Y - R R - N - R - - - . - R e - - - - - - R e - R e - - - - - - - N R - R R N - RN )

10.9708
10.9119
10.904
10.9C41
10.9009
10.8981
10.897
10.8851
10.8624
10.8898
10.2684
10.8886
10.8854
10,8621
10.8847
10.2811
10.8764
10.8752
10.8754
108718
10.868
30.868
10.8658
10,8616
10.8622
10.8698
10.8611
10.8604
10,8589
10,8662
10.8507
10.8519
10.8501
10.8506
10.8477
10.8456
10.8434
10,8447
10.8448
10.8399
10.8418
108382
10.8364
10.8353
108344
10.8331
10.8273
10.8269
10.8251
10.8232
108217
10.8207
108784
10.6178
10,6153
10.6147
10.8438
108128
10.8733
10,8057
10.8085
10,8068
10,8071
10,6037
10.804
10.6021
10,804
108
10,8005
10.7824
10,7987
10.7966
10.7945
10.794
10.7904
10.7953
10.7907
107725
10,7857
10.7893
10,7886
10.7626
10.785
10.7858
10.7872
10.7831
10.7855
10.7675
10784
10.7677
108986
10.7768
107623
10.7804
10.7623
10.7803
10.7758
10.7757
10.7765
10.7772
10,7785
10778
10.7844
10.7776
10.7749
10.764
10,7506
10.2083
95349
B.9814
86533
86702
B.BBE9
8.7086
87153
8.735
8.7485
8.7604
B.7705
6.7686
8.8015
86131
a.828
6.6398
8.652

15,311
15.311
15.a11
15.31%
15.31%
15.31
15.31
15.3%
15.31
15.31
15.31
1531
15.31
15.309
15.309
¥5.309
15.309
15.309
15.308
15.308
15.308
15.308
15.308
15.308
15.308
15.307
15.308
15.307
15.307
15.307
15.307
15,306
15.306
15.306
15.307
$5.306
$5.306
15.306
15.306
15.308
15.306
15.308
15.30%
15.302
15.301
153

153
15.209
16208
15.208
15.287
15.297
15.287
15.296
15.296
15.206
15.296
15.296
15.296
15.285
15.205
15.295
15.204
15.204
15.204
15.203
15.294
15.204
15.204
15.293
15.204
15.283
15.203
15.203
15.263
15.293
15.203
15.292
15.293
15.293
15.282
15.262
15.203
$5.203
15.292
15.293
$5.202
15.293
15.202
15.2902
15.282
15.292
15.202
15.292
15.293
15.202
15.293
15.202
15.292
15.292
15.293
15.292
1531
15.306
15.309
15342
15.353
15315
157
15379

15.32
1532
15323
15323
15.323
15325
15.325
15.326
15.327
15.327
15.328
15.329

15.33

1523



489

493

2162050
$2/16/2010
$2/16/2010
12116/2030
1216/2010
1211812010
12/168/2010
12/16/2010
12146872010
121672070
121642010
12/46/2010
1211672070
262010
$2/18/2010
121612050
12/1812050
12116/2050
1216/2010
12/116/2050
$216/2010
12116/2040
121672050
1216/2010
12/56/2010
12/38/2010
12/56/2010
12/46/2010
1211672070
1211672010
12/6/2010
1214672010
12/16/2010
121161200
12562010
121612010
12116/2010
12/16:2050
12116/2010
1216/2010
12162010
1218/2010
y2/16/2018
12/16/2018
§2/16/2078
12/16/2010
12162018
12/16/20%0
12/16/2010
1216/2010
12/16£2010
12116/2010
1216/2010
12/6/2010
121672070
12/16/2010
12/16/2010
12/16/2010
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/1672010
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12118/2010
1211612010
12/18/2010
12/16/2010
121612040
12116/2010
12/16/2040
121612010
121612010
121612090
12/16/2010
1211612010
121612010
1211612010
12/1612010
1211612010
1211612010
121612010
1211612010
1211612010
1211612010
1211612010
1211612010
1211612010
1211612010
1211612010
1211612010
1211612010
1211612010
12116/2010
1211612010
12116/2010
1211612010
1211612010
1211612010
12/1612010
1211612010
12/16/2010
121612010
1211612010
121672010
1211612010
1211612010
121162030
121812030
12116/2010
12/16/2010
121612010
1211612010
1211612040
1211612010
121812010
1211612010
12/16/2016
121612010
121612010
1211612010
12/16/2010
1211612010
1211612010
121612010
1211612010
12/16/2010
121612040
12/16120%0
12/16/2010
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2.3109
83215
9.3324
9.3374
9.3440
9.3553
9.3628
9.3712
9.3785
9.2852
9.3942
9.4028

8414

2,421
94246

9.435
84415
9.4484
2.4587
94677
24726
24778
9.4678
9.4506
2.5027
2.5091
25151
25249
9.5320
25381

9.542

8.552
9.5503
2.5631
85715
8.5782
9.5837
9.5826
9.6009
8.6067
9.6132
9.6212
9.6263
£.6337
9.8406
9.6442
8.8520

2.658
9.8535
2.6707
98745
8.6835
96879
26948
2.7008
2.t073
27134
8.7180
8.7248
2.7205
9.7363
9.7425
9.7487
9.7540
9.7585
9.7658
9.7739
9.7794
9.7622

8.789

9.794
9.7995
9.8042
9.8065
9.8163
9.8154
8.8274
9.6332
9.6362
9.8402
8.8482
8.8531

9.6588
9. 8661
9.8%04
0.8781

8884
8.8576
9.8907

9809
9.9012
9.8091
9.8116
09.9148
9.9117
9.9261
9.9278
8.8327
0.9394
9.9438
8.8503
9.9531
9.9575
8.9642
9.9656

9.9743
0.9796
09859
9.9883
0.0923

10.0018
10.0055
10.0076
10.0133
10.0188
10.0198
10.0261
40.0286
10.0329
10.0363
10.0418
10.0432

15.333
15.333
15.233
15.333
15.334
15.334
15.334
15.334
15.334
15.334
15334
15.335
15.335
15.335
15,335
15.335
15338
15.335
15.3358
15.336
15.335
15.338
15337
15.337
15.336
15.336
15.337
45.337
45.338
15.338
15.338
15.328
15.338
15.338
15.338
15.338
15.338
15.338
15.338
15.338
15338
15.329
15339
15339
15.329
15339
15339
15338
15.339
15328

16.34

15.34
15329

15.24

1534

15.34

15.34
15.341

15.34

15.34
15.341
15.341

1534

15.34
15.341
15341
15.341
15.341
15342
15.342
15.341
15.342
16.342
15.342
15.342
15.342
15341
15.342
15.342
15.342
15.342
15.342
15.342
15.342
15.342
15.342
15.342
15.342
15.342
15.343
15.342
15.343
15.342
15.342
15.343
15.343
15.343
15.343
15.343
15.343
15.343
15.344
15.343
15.343
15.343
15.343
15.343
15.344
15.344
15.343
15.344
15.344
15.344
15.344
15.344
15.345
15.345
15.345
15.344
15.344
15.344
15.345
15345
15.345
15.344



1609
1610
§611
1612
1613
1614
1615
1616
1617
161§
1619

1629

1670
1671
1672
673
1674
1675
1676
677
1674
1679
1680
661
1662
1663

1665
1666
1667
1688
1669
1640
691
1692
1693
1694
1695
1696
1697
1898
1698
1700
1701
1702
1703
704
1705
§706
1707
1706
§709
§710
ITEe
1712
1713
§714
1715
1716
§717
1718
1719
§720
1721
1722
1723
1724
1725
1726
1727
1728
1729
173
1731
1732
1733

1271672010
12016/2010
12/56/2010
12/16/2010
12016/2010
§2116/2010
12146/2010
121162010
12/16/2010
§2116/2050
12/16/2010
1216/2010
121162010
§2116/2010
§2116/2050
12146/2050
12/16/2010
1211642010
12/16/2010
$216/205C
121462050
12/168/2010
12116/20%0
12/18/2030
121162050
12/16/2050
12/16/2010
12/16/20%0
12/16/2030
12/16/2050
12/16/2010
12/16/2010
1216/2010
12/16/2050
12/16/2010
12/16/2010
12/16/2010
12/16/2010
1216/2010
12116/2010
12/16/2010
12/16/2010
12/16/2010
12/16/2010
1216/2010
121812010
12182010
12/16/2010
2162010
12/18/2010
12/16/2010
$2/16/2010
12/16/2010
12/16/2010
121162010
§2/16/2010
$2/16/2010
12/18/2010
12/18/2010
12/16/2010
§2/16/2010
121672010
1216i2010
12/16/2010
$2/16/2010
12/18/2010
12/18/2010
121162010
§2/96/2010
12/16/2010
12/16/2010
12/16/2010
§2/16/2010
12{16/2010
12/16/2010
12162010
12/16/2010
12/18/2010
12/16/2010
12/16/2010
1271672010
12/46/2010
12/16/2010
12/16/2070
12/16/2010
123672010
§2/16/2010
1216/ 2010
12016/2010
12/196/2010
12/16/2010
12/16/2010
12/16/2050
1211642050
1271612010
12/16/2010
12/%6/2010
12/16/2010
12116/2010
12/36/2010
12/56/2010
1282010
12/16/2010
12/16/2010
12116/2010
12/16/2010
12/16/2010
12116/2010
12/16/2010
1271672010
1216/2010
12/16/2010
12/16/2010
§2/16/2010
12/16/2010
12/16/2010
12/16/2010
§2/56/2010
$2/16/2010
12/16/2010
121182010
§2/§6/2010
12/18/2010
12116/2010
$2116/2010
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10,0497

10.053
10.0559
10.0835
10.0684
10.0688

$0.072
10.0764
10.0819
10.0837
10.0869
10.0891

10.095
10.0967
$0.0979
§0.5038

40.109
10.1109
10,1162
10,5211
§0.5224
$0.4259
10.1293
16.1315
$0.1413
§0.4388
10,1454
10.1452
10.1505
10.1561
10.1563
10.1632
10.1627
§0.1654
10.1696
10.1718
10.1737
10.1803
10.1809
40.1835
10.1674
10.1903
10.1956
10.1956
10.2032
10.2024
10.2088
18.2098
10.2455
10.2152
10.2169
102594
10.2261
102311
102278

10.23%
10.2368
10.2386
19.2408
19.2433

10.246
10,2454
10.2512
10.251%
10.2597
10.2602
10.2627
10.2653
10.2689
10.2709
102711
10.2736

10276
10.26829
10.2925
10.3002
19.3073
10.3174
19.3218
10.3205
10.3370
10.3411
10.3494

10.356
10.3603
10.3887
10.3742
10.3788
10.3849
10.3813
10.3980
10.4038
10.4071
10.41%1
$0.4211
10.4235
10.4267

10.433
10.4418
10.4423
10.4455
10.4537
10,4548
10.4542
10.4702
19.4695

10.474
10.4795
10.4838

§0.488
10.4893
10.4543
10.4973
10.5015
19.5064
10.5103
10.5134
10.5167

10.52%
10.5%98
10.5241
10.5285
10.5353
10.5355
10.53%8

$5.345
15.344
15.346
15.345
15.345
15.345
15.345
15.346
15.344
16.346
15.346
15.345
15.346
15346
15.346
15.346
15.346
15.346
15.345
15346
15.346
15.346
15.346
15346
15.346
15.346
15.347
15.348
15346
16.347
15.346
15.346
15.347
15.346
15.347
15.347
15.347
15.347
15.347
$5.347
15.347
15.347
$5.347
15,347
15.347
15.347
15.347
15.347
15.347
15.346
15.347
15.347
15.346
15349
15.347
§5.347
5.346
15.347
15.346
15.346
15.347
15.348
15.349
§5.346
15.346
15.349
15.347
$5.340
§5.348
15.349
15.348
§5.347
15.348
15.333
$5.328
$5.325
15.322
15.32
15.318
15.317
15315
$5.313
15.312
531
15.3%
15.309
15.308
15.307
15.306
15.306
15.305
15.305
15.303
15.303
15.303
15.302
15.301
15.30%
15.3
153
153
15.3
15.208
15.289
45.208
15.287
15.298
15.298
15.208
15.297
15.298
15.297
15.298
15.206
15.206
§5.206
15.206
15.285
15.295
15.295
15.285
15.205
15.294
15.204
15.204



1734
1735
1738
1737
1738
1739
1740
1N
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1762
1753
1754
1755
1756
1757
1758
1759
1760
1769
1782
1763
1764
1765
1766
1767
1768
1769
177
17
1772
1773
1774
1775
1778
1777
1778
1779
1760
1781
1782
1763
1784
1765
1786
1787
1768
1799
1790
179
1702
1793
1794
1796

1797
1798
1799
1800
1801
1802
1803

1805
1606
1647
1§08

1610
1811
1512
1813
1614
1515
1518
1317
1916
1519

1821
1822
1823
1824
1825

1627
1828
1329
1630
183
1932
1633
1634
1335
1236
1837
163g
1338
184p
1849

12/16/2010
121612010
12182010
12/16/2010
12/16/2010
12/16/2010
12/16/2010
12/16/2010
12/16/2018
12/36/2010
12/16/2010
12162010
12/18/2010
12162010
12/16/2918
12/16/201C
12162010
12/16/2810
121162090
12/16/2010
12116/280
12/18/219
12116/2819
1216/2019
12/18/2010
12116/20v0
12/16/2010
12/16/2010
12/18/2010
12/16/2010
1216/2010
12116/2010
12/16/2019
12116/2010
12/16/2010
12/16/2010
12/16/2010
12/16/2813
12/16/2019
12/16/2010
12/96/2018
12/16/2018
12/16/2919
12/16/2010
12/16/2018
121672018
121167291
12{16/2010
12/16/2010
12/16/2018
12/16/201%
12/16/2019
12/18/2010
1211812018
1271612019
12/16/2010
12/116/2010
12/16/2919
12116/2018
12/16/2810
12/16/2019
12116/2019
1216/201g
12/16/2010
12/18/2010
12/16/2019
12/16/2819
1216/2010
1216/2019
12/16/2010
12M16/2019
12116/2010
12/18/2010
12162018
12/16/2018
12/16/2010
12116/2010
12/16/2018
12M16/2010
12/16/2819
12/116/2018
121612010
12M16/2010
1211672010
12/116/2019
12/16/201%
12M16/2010
12/16/2840
12/16/2010
12M8/2010
1211672010
12/16/201%
12/16¢2018
12/16/2010
12/16/2019
12/16/2049
12/16/2019
12716/2840
12/16/2840
12/16/201g
12/18/2010
12116/2819
127161201y
12016/2010
12/16/2810
12/16/2078
12/16/2019
12/16/2010
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10.5436
10.5458
10.5501
10.5534
10.5513
+0.5551
18.5615
10.5643
10.5669
10.5676
185738
105729
18.5772
10.5795
10.5826
19.5828
10.5858
19.5895
19.5905
195928
10.5866
19.5963
19.5959
14.6018
10.6044
18.6031
19.6039
10.6089
10.6118
10.614
1.6159
19.6158
19.8159
18.6234
18.6251
10.6238
10.6272
10.6293
19.6387
10.6301
19.6349
10.6372
10.6368
10.6351
10.6399
10.639€
10.6417
10.6455
10.6444
18.6453
10.651%
196509
10,6539
198595
186586
10.6625
19.6813
186619
10.664
10.6687
10.8685
186735
19.6737
106723
19.875
10.6757
19.6771
10.6798
18.861
10.6817
10.6859
+0.683
19.6846
10.6863
10.6864
19.8003
10.691
19.6912
18.8932
10.691
10.6967
10.6932
10.695
10.8962
10,6988
19.6992
10.6995
10.6881
10.7831
19.7325
10.7934
10.7054
10.7825
10.7971
18.7076
10.706
10.788
18.7065
10.7066
10.7094
19.7286
10.711
10,7127
10.7983
1871
10.7185
0.2
10.7142

15,204
15,204
15.204
15.293
15.292
15.292
15.283
15.293
15.292
15.202
15.292
15.291
15.282
15.202
15.292
15.282
15.292
5.291
15201
15291
15.291
15201
15291
15281
15291
15291
15201
1520
15.29%
15,291

15.29

15.29
15,294

15.29
15.291

15.29

15.29

15.29

15.29

15.28
15.289
15.289
15.269

15.28

15.20

15.20

15.20

15.20
15.287
15.285
15.284
15.285
15.284
15.284
15,284
15.283
15.284
15.264
15.283
15.284
15.263
15.284
15264
15.284
15264
152604
15.284
15.284
15,204
15,264
15.284
15,284
15.284
15.284
15,284
15284
15.284
15.284
15.204
15.283
15.283
15.283
15,283
15.283
15.283
15.282
15.282
15.262
15.261
15262
15.281
15,281

15.28

15.28

15.28

15.26

15.29

15.28

16.26
15278
15.279
15.278
15.278
15.279
15.279
15.279
15.279
15.279






Technical Memorandum—Field Report
Slug Tests at Burn Site Groundwater Study Area
Groundwater Monitoring Wells

Table A-3
Transducer Field Data for CYN-MW11






Serial Number
11040608
Project ID
JCYN Slug tests
Location
JCYN MW
Lavel
ZUnit
-t
ZOffset
Z1000 #
TAltitude
18000 ft
Temperature
_iUnit
2J1DegC

Date Time 100 ms

1 1/28/2011  9:20:00
2 1/28/2011  9:20:01
3 1/28/2011  9:20:02
4 1/28/2011  9:20:03
5 1/28/2011  9:20:04
§ 1/28/2011  9:20:05
7 1/28/2011  9:20:06
4 1/28/2011  9:20:07
9 1/28/2011  9:20:08
10 1/28/2011  9:20:08
11 1/28/2011  9:20:10
12 1/28/2011  9:20:11
13 1/28/2011  9:20:12
14 1/28/2011  9:20:13

15 1/28/2011  9:20:14
16 1/28/2011  9:20:15
17 1/28/2011  9:20:116
18 1/28/2001  9:20:17
19 1/28/2011  8:20:18
20 1/28/2011  9:20:19
21 1/28/2011  9:20:20
22 1/28/2011  8:20:21
23 1/28/2011  ©:20:22
24 1/28/2011  ©:20:23
25 1/28/2011 9:20:24
26 1/28/2011 2:20:25
27 1/28/2011  8:20:26
28 1/28/2011 9:20:27
29 1/28/2011  9:20:28
30 1/28/2011  8:20:28
31 1/28/2011  9:20:30
32 1/28/2011  9:20:31
33 1/28/2011  9:20:32
34 1/28/2011  9:20:33
35 1/28/2011  8:20:34
36 1/28/201t  9:20:35
37 1/28/2011  9:20:38
38 1/28/2011  9:20:37
39 1/28/2011  9:20:38
40 1/28/2011  9:20:39
41 172872011 9:20040
42 1/28/2011  8:20:41
43 1/28/2011  8:20:42
44 1/28/2011  9:20:43
45 1/28/20%1  9:20:44
46 1/28/2011  9:20:45
47 1/28/2011  9:20:46
48 1/28/2011  9:20.47
49 1/28/2011 9:20:48
50 1/28/20%1  9:20:49
51 1/28/2011  9:20:50
52 1/28/2011  9:20:51
53 1/28/2011  9:20:52
54 1/28/2011  9:20:53
55 1/28/2011  9:20:54
56 1/28/2011  9:20:55
57 1/28/2011 9:20:56
58 1/28/2011  9:20:57
59 1/28/2011 8:20:58
60 1/28/2011 9:20:59
61 1/28/2011  9:21:00
62 1/28/2011  8:21:01
83 1282011 9:21:02
64 1/28/2011 9:21:03
65 1/28/2011  9:21:04
66 1/28/2011  9:21:05
67 1/28/2011  9:21:08
68 1/28/2011  8:21,07
69 1/28/2011  8:21:08
70 1/28/2011  9:21:09
71 /282011 8:21:10
72 172872011 82111
73 17282011 92112
74 1/28/2011  8:21:13
75 172802011 221114
76 1/28/2011  9:21:15%
77T 1/28/2011  8:21:16
78 1/28/2011 921117
79 1/28/2011 9:21:18
80 1/28/2011  9:21:18
81 1/28/2011  9:21:20
82 1/28/2011  9:21:21
83 1/28/2011  9:21:22
84 1/28/2011  9:21:23
85 1/28/2011 9:21:24
86 1/28/2011  9:21:25
87 1/28/2011  9:21:26
as 1/28/2011  8:21:27
89 1/28/2011 9:21:28
90 1/28/2011  9:21:20
91 1/28/2011  9:21:30
92 1/28/2011  8:21:1
93 1/28/2011  9:21:32
94 1/28/20011 8:21:33
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Level
21.1846
21.1833
21.1865
21.1844
21.1938
21.1848
21.4997
21,1693
21.1938
21.2665
21.1439
21.1541
20,6664
19.8012
19.3484
19.0223
19,0682
19.0925
18.1284
19.1579
19,1833
19.2118
19.2373
19.2627
19.2871
19.3109
19.3339
19.3551
19.3817
19.4048
19.4257
19.4451
18.4667
18.4872
19.5057
19.5256
18.5493
18.5641
19.5844
186011
186173
19.6362
19.6546
18.6712
19.6883
18.7031
19.7203

19.735
18.7508

19.767
19.7798
19.7965
18.8114
19,8245
19.8308
19.8531
19.8704
19.8851
19.9961
18.8137
19.9236

19.937
19.9453
19,8595
19.8732

19.982
19.9976
20.0115

20.022
20,0314
20,0441
20.0529
20.0654
20.0766
20,0864

20088
20.1058
20.1187
20.1298
20,1378
20.1506
20.1597
20.1892
20,1796
20,1928
20.2004
20.2096
20,2169

20.229
202353
20.2476
20.2545
20.2633
20,2728

Temperature
15.936
15.951
15.961
15,967
15.873
15.978
15.982
15,986
15.089
15.993
15.996
15,988
16,001
16.003
16.005
16.008

16.01
16.012
16.014
16.016
16.018

16.02
16.022
16.024
16.025
16.027
16.029
16.031
16.032
18.035
16.035
16,038
16.039
16.041
18.043
16.045
16.046
16.048
16.049
16,051
16.052
18.053
16,055
16.057
16.058

16.06

16.06
16.062
16.064
16.066

16.07
16.068
16.068

16.07

- 16,07
16.072

16.07
16.073
16,071
16.076
16.078
16,076

16.06
16.062
16.062
16.063
18.064
18.064
16,064
16.057
16.052
16.048
16.045
16.043
16.042

16.04

16.04
16.039
16.037
16,037
16.036
16.036
16,034
16.035
16.034
18033
16.033
16.032
16.032
16,032
16.031

16.03
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Technical Memorandum—Field Report
Slug Tests at Burn Site Groundwater Study Area

Groundwater Monitoring Wells

Table A-4
Transducer Field Data for CYN-MW12






Serial Number

01040608

Project ID

JCYN Slug tests

Location

JCYN MW12

Level

JUnit

ot

noffset

roogo  ft

CAltitude

Gos0oD ft

Temparature

OUnit

ooODeg©

Date Time 100 ms
1/28/2011  10:55:00
1/28/2011  10:55:01
1/28/2011  10:55:02
1/28/2011 10:55:03
1/28/2011  10:55:04
1/28/2041  10:55.05
282011 10:55.06
14/28/2011  10:55:07
728/2011  10:55:08
1/28/2011  10:55:09
1/28/2011  10:55:10
1/28/2011  10:55:1
1/28/2011  10:55:12
14 /28/2011 10:55:13
15 %728/2011 10:55:14
16 282011 10:55:15
17 1/28/2011  10:55:16
18 1/28/2011  10:55:17
15 1728/2011  10:55:18
20 1/28/2011  10:55:19
21 1/28/2011 10:55:20
22 1/28/2011  10:55:21
23 /2812041 10:55:22
24 1/28/2011 10:55:23
25 1/28/2011  10:55:24
26 172802011 10:65:25
27 126812011 10:55:26
28 1/28/2011 10:55:27
29 1282011 10:55:28
30 /2872011 10:55:29
a1 28/2011  10:55:30
32 1128/2011  10:55:41
33 1/28/2011  10:55:32
34 1/28/2011  10:565:33
35 1/28/2011  10:55:34
36 1/28/2011  10:55:35
37 1/28/2011  10:55:36
38 1/28/2011 10:55:37
39 1/28/2011 10:55:38
40 1/28/2011  10:55:36
41 128/2011  10:55:40
42 28/201% 105501
43 128/201%  10:55:42
44 12872011 10:55:43
45 172872011 10:55:44
46 1/28/2011  10:55:45
47 1/28/2011  10:55:46
48 1/28/2011 10:55:47
49 1/28/2011  10:55:48
50 1/28/2011  10:55:4%
51 1/28/2011 10:55:50
52 1/28/2011  10:55:51
53 1/28/2011 10:5552
54 1/28/2011 10:55:53
58 1/28/2011 10:55:54
56 1/28/2011 10:55:55
57 1/28/2011 10:55:56
58 1/28/2011 10:55:57
59 1/28/2011 10:55:58
60 1/28/2011 10:55:59
61 1/28/2011  10:56:00
62 1/28/2011 10:56:01
63 1/28/2011 10:56:02
64 1/28/2011 10:56:03
65 1/28/2011 10:56:04
€6 1/28/2011  10:56:05
€7 1/28/2011 10:56:06
68 1/268/2011  10:56:07
69 1/28/2011  10:56:08
70 1726872011 10:56:09
71 1128/2011  10:56:10
72 112812011 10:56:11
73 1/28/2011  10:56:12
74 1/28/2011 10:56:13
75 1/28/2011 10:56:14
76 1/28/2011 10:56:15
77 1/28/2011 10:56:16
78 1/28/2011  10:56:17
79 1/28/211 10:56:18
80 1/28/2011 10:56:1%
81 1/28/2011 10:56:20
82 1/28/2011  10:56:21
83 1/28/2011 10:56:22
84 1/28/2011 10:56:23
85 1/28/2011 10:56:24
86 1/28/2011 10:56:25
87 1/28/2011 10:56:26
a8 1/28/2011 10:56:27
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Level
16.2657
16.261
16.2629
16.1085
16,2543
16.239
16.2917
16.2755
16.2043
16.2601
16.0836
15.4566
14.8732
14.254
14.1776
141618
14.1965
14.2002
14.2085
14.2074
14.2087
uaz217
14.2239
14.228
14.2313
14.2361
14.2353
14.2405
14.247
14.2487
14.2522
14,2582
14.2596
142627
142672
14.2726
142733
14.2758
14,2805
14.2824
14.28684
14.2929
14.262
14.2954
14.3005
14.3038
14.3092
14.3067
14.3144
142125
14.3188
14.3216
14,3238
14.3283
14.3295
14.335
14,3375
14.3401
14.3446
14.3456
14.3484
14.3543
14.3549
14.3584
14.364
14.3647
14.3697
14.3733
14.3755
14.3772
14.3833
14.383%
14.3832
14,3875
14.3932
14.3945
14.3983
14.4081
14,4061
14,4059
14.4082
i4.4144
14.4154
14.4192
14.4201
14.4231
14.4268
14.4325

Temperature
17.991
18.003

1801
18.015
18.019
18.021
18.011
18.014
18.018

18.02
18.023
18.025
18.027
18.02%
18.032
18.033
18.035
18.037
18.035
18.041
18.043
18,044
18.046
18.047

18.05
18.051
18.053
18.055
18.056
18,058

18.06

18.06
18.062
18.064
18.065
18.067
18.068
18.069
18.071
18.071
184073
18.074
18.075
18.077
18.078
18.079

18.08
18,081
18,083
18.084
18.085
18.087
18.088
18.088

18.09
18.091
18.092
18.093
18.094
18.095
18.096
18.098
18.095

181
18,101
18.102
18.07%
18.084
18.104
18.088
18.087
18,096
18.086
18.067
18.008
18.008

18.1

181

18.1
18.101
18.102
18.102
18.104
18.104
18.105
18.105
18.106
18.107



88

90

bl

73

]

94

95

96

a7

98

a9
100
101
102
103
104
106
106
107
108
108
110
11
112
113
114
115
116
"y
118
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122
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130
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135
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138
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146
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158
158
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167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193

1/268/2011
1/28/2011
1/28/2011
112672011
1/28/2014
1282011
12812011
112812011
112842011
1282011
128/2011
1/28/2011
1/28/2011
1726/2011
1/28/2011
11282011
11282011
1728/2011
172812011
1/28/2011
1728/2011
1/28/2011
1/28/2011
1128/2011
1128/2011
1128/2011
11282011
1/28/2011
112812011
112872011
112872011
112812011
112812011
1/28/2011
1/28/2011
172812011
11282011
172812011
1/28/201 4
172812011
112872011
112872011
1/28/2011
1/28/2011
172812014
1728/2011
11282011
1728/201 1
1/28/2011
172872011
11282011
1128/2011
1128/2011
11282011
1/28/2011
1/28/2011
112812011
112872011
1/28/2011
1/28/2011
112812011
1/28/2011
1/28/2011
112812011
112812011
112812011
112872011
112812011
112812011
1128/2011
1728120114
1/28/2011
1/28/2011
1/28/2011
172812041
28201
1/28/2011
1/28/2041
11282011
11282011
1/28/2041
11282011
112872011
12672011
1262011
142672011
1/28/2011
112872011
1/28/201
1/28/2011
112872011
/2872011
172872011
112872011
1728/2014
1/28/2011
11282043
1/28/2011
17287201
11282011
112812011
112872011
1128/2011
1128/2011
112812011
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10:56:31
10:56:32
10:56:33
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10:56:35
10:56:36
10:56:37
10:56:38
10:56:39
10:56:40
10:56:41
10:56:42
10:56:43
10:56:44
10:56:45
10:56:46
10:56:47
10:56:48
10:56:49
10:56:50
10:56:51
10:56:52
10:56:53
10:56:54
10:56:55
10:56:56
10:56:57
10:56:58
10:56:58
10:57:00
10:57:01
10:57:02
10:57:03
10:57:04
10:57:05
10:57:06
10:57:07
10:67:.08
10:57:08
10:57:10
10:57:11
10:57:12
10:57:113
10:57:14
10:57:15
10:57:16
10:57:17
10:57:18
10:57:18
10:57:20
10:57:21
10:57:22
10:57:23
10:57:24
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10:57:27
10:57:28
10:57:29
10:57:30
10:67:31
10:67:32
10:57:33
10:57:34
10:57:35
10:57:36
10:57:37
10:57:38
10:57:38
10:57:40
10:57:41
10:57:42
10:57:43
10:57:44
10:57:45
10:57:46
10:57:47
10:57:48
10:57:48
10:57:50
105751
10:57:52
10:57.53
10:57:54
10:57:55
10:57:56
10:57:57
10:57:58
10:57:59
10:58:00
10:58:01
10:58:02
10:58:03
10:58:04
10:58:05
10:58:06
10:58:07
10:58:08
10:58:09
10:58:10
10:58:11
10:58:12
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14.4327
14.4373
14.4392
14,4385
14,4412
14.4442
14.4512
14.4526
14.4551
14.458
14.461
14.4646
14.4674
14.4698
144727
144757
144766
14,4504
144838
14.4861
14,4868
14.401
14.4951
14 4969
14,4893
14.5002
14.50585
14,5058
14,5074
14.5126
14.5126
14.5147
14.5163
14.5217
14,5239
14.5207
14.52H1
14.5321
14,5342
14.5366
14.54
14.5431
14,5461
14.54589
14.5513
14.5533
14,5559
14.5677
14.56
14.5586
14,5634
14.5679
14.5681
14.5744
14,5743
14.5764
14.5768
14.5816
14,5641
145858
14.587
14,594
14.5963
14.5962
14,5996
14,6025
14.6046
146067
14.6079
14.60%
146142
14,6161
14.6168
14.6211
14.6229
14.6232
14.6272
14.6288
14.632
14.6376
14,6363
14.6405
14.6412
14.6442
14.6479
14.6475
14.6486
14.6538
14,6542
14,6565

-14.6562

14.6629
14,6626
14.6677
14.6715
146724
146728
14.6767
14.6752
14.6804
14,6826
14.6847

14.686
14,6893
14.6928

18.108
18.108
18.11
18.11
18,11
18.112
18.112
18.112
18.114
18.115
18.115
18.116
18.116
18118
18.118
18.115
18.117
16.118
18.118
18.119
18.119
18.122
18.12
18.118
18.119
18.123
18.12
18,107
16.106
18.107
18.107
18.107
18.106
18.107
18.108
18.108
18.108
18.108
18,109
18.109
18.109
18.11
18.11
18.1
18.084
18.08
18.087
18.085
18.083
18.081
18.079
18.078
18.077
18.076
18.074
18.074
18.073
18.071
18.071
18.07
18.068
18.068
18.068
18.067
18.065
18.0866
18.064
18.063
18.063
18.063
18.062
18.062
18.06
18.06
18.059
18.059
18.058
18.057
18.056
18.056
18.056
18.055
18.054
18.054
18.053
18.053
18.052
18,052
18.081
18.06
18.05
18.06
18.048
18,048
18.048
18.047
18.047
18.046
18.046
18.046
18.046
18.045
18,045
18.044
18.044



194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
297
218
219
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223
224
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284
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288
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296
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1/28/2011
1/28/2011
1128/2011
1228/2011
1/28/2011
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1/28/2011
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1/28/2011
1/28/2011
1/28/2011
1/28/2011
1/28/2011
1/28/2011
1/28/2011
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1/28/2011
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1/28/2011
1/28/2011
1/28/2011
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1/28/2011
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1/28/2011
1/28/2011
1/28/2011
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1/28/2011
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1/28/2011
1/28/2011
1/28/2011
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1/28/2011
1/28/2011
1/28/2011
1/28/2011
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14.6944
14.6957
14.6982
14.6993
14.7005
14.7035
14.7075
14.7096
14.7115
14.7971
14.7161
14.7193
147217
14.7199
14.7264
14.7269
14.7317
14.7299
14.7325
14.7348
14.7403
14,7392
14.7421
14,7465
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14.9079
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14,9119
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14.9322
14.9398
14.9456
14.9562
+4.9668
14.9741
14.9831
14,9923
15,0039

15.011
15.0177
15.0256
15.0331
15.0448
15.0493
15.0582
15,0684
15.0742
15.0817

15.089
15.0992
15.1078
15.1144
15,1229
151328
154331
15.1421
15.4538
15.1576
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151744
15.1802
15.1843
15.1918
15.2022
15.2079
15.2129
15.2198
15.2242
15.2346
15.24%3
15.2505
15.2517
15.2611

15.268
15.2764

15.281
15.2852
15.2951
15.3005
15,3064
15.3107

16.316
15.3258
15.3208
15.3344
15.3455

15.362
15.3562
15.3583
15.3674
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15.3759
15.3819
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APPENDIX G
Groundwater Analytical Results for Samples Collected During
Fourth Quarter of Fiscal Year 2010






Table G-1
Summary of Detected Volatile Organic, Semivolatile Organic, and High Explosive Compounds
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® McCL® Laboratory | Validation Analytical
Well ID Analyte (ug/L) (ug/L) (ug/L) (ng/L) Qualifier® Qualifierf Sample No. Method®
CYN-MW1D Carbon Disulfide 1.58 1.25 5.00 NE J 089661-001 | SW846-8260B
21-Sep-10

Refer to footnotes on page G-29.

AL/1-12/WP/SNL11:R6141.docx G-1 140692.01012000 01/10/12 3:00 PM




Table G-2
Method Detection Limits for Volatile Organic and Semivolatile Organic Compounds
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

MDL" Analytical MDL"® Analytical MDL" Analytical
Analyte (ug/L) Method® Analyte (ng/L) Method® Analyte (ng/L) Method®

1,1,1-Trichloroethane 0.325 8260B 1,2,4-Trichlorobenzene 2.00-2.41 8270C Di-n-butyl phthalate 2.00-2.41 8270C
1,1,2,2-Tetrachloroethane 0.250 8260B 1,2-Dichlorobenzene 2.00-2.41 8270C Di-n-octyl phthalate 3.00-3.61 8270C
1,1,2-Trichloroethane 0.250 8260B 1,3-Dichlorobenzene 2.00-2.41 8270C Dibenz[a,h]anthracene 0.200-0.241 8270C
1,1-Dichloroethane 0.300 8260B 1,4-Dichlorobenzene 2.00-2.41 8270C Dibenzofuran 2.00-2.41 8270C
1,1-Dichloroethene 0.300 8260B 2,4,5-Trichlorophenol 2.00-2.41 8270C Diethylphthalate 2.00-2.41 8270C
1,2-Dichloroethane 0.250 8260B 2,4,6-Trichlorophenol 2.00-2.41 8270C Dimethylphthalate 2.00-2.41 8270C
1,2-Dichloropropane 0.250 8260B 2,4-Dichlorophenol 2.00-2.41 8270C Dinitro-o-cresol 3.00-3.61 8270C
2-Butanone 1.25 8260B 2,4-Dimethylphenol 2.00-2.41 8270C Diphenyl amine 3.00-3.61 8270C
2-Hexanone 1.25 8260B 2,4-Dinitrophenol 5.00-6.02 8270C Fluoranthene 0.200-0.241 8270C
4-methyl-, 2-Pentanone 1.25 8260B 2,4-Dinitrotoluene 2.00-2.41 8270C Fluorene 0.200-0.241 8270C
Acetone 3.50 8260B 2,6-Dinitrotoluene 2.00-2.41 8270C Hexachlorobenzene 2.00-2.41 8270C
Benzene 0.300 8260B 2-Chloronaphthalene 0.300-0.361 8270C Hexachlorobutadiene 2.00-2.41 8270C
Bromodichloromethane 0.250 8260B 2-Chlorophenol 2.00-2.41 8270C Hexachlorocyclopentadiene 3.00-3.61 8270C
Bromoform 0.250 8260B 2-Methylnaphthalene 0.300-0.361 8270C Hexachloroethane 2.00-2.41 8270C
Bromomethane 0.300 8260B 2-Nitroaniline 2.00-2.41 8270C Indeno(1,2,3-c,d)pyrene 0.200-0.241 8270C
Carbon disulfide 1.25 8260B 2-Nitrophenol 2.00-2.41 8270C Isophorone 3.00-3.61 8270C
Carbon tetrachloride 0.300 8260B 3,3"-Dichlorobenzidine 2.00-2.41 8270C Naphthalene 0.300-0.361 8270C
Chlorobenzene 0.250 8260B 3-Nitroaniline 2.00-2.41 8270C Nitro-benzene 3.00-3.61 8270C
Chloroethane 0.300 8260B 4-Bromophenyl phenyl ether 2.00-2.41 8270C Pentachlorophenol 2.00-2.41 8270C
Chloroform 0.250 8260B 4-Chloro-3-methylphenol 2.00-2.41 8270C Phenanthrene 0.200-0.241 8270C
Chloromethane 0.300 8260B 4-Chlorobenzenamine 2.00-2.41 8270C Phenol 1.00-1.20 8270C
Dibromochloromethane 0.300 8260B 4-Chlorophenyl phenyl ether 2.00-2.41 8270C Pyrene 0.300-0.361 8270C
Ethyl benzene 0.250 8260B 4-Nitroaniline 3.00-3.61 8270C bis(2-Chloroethoxy)methane 3.00-3.61 8270C
Methylene chloride 3.00 8260B 4-Nitrophenol 2.00-2.41 8270C bis(2-Chloroethyl)ether 2.00-2.41 8270C
Styrene 0.250 8260B Acenaphthene 0.310-0.373 8270C bis(2-Ethylhexyl)phthalate 2.00-2.41 8270C
Tetrachloroethene 0.300 8260B Acenaphthylene 0.200-0.241 8270C bis-Chloroisopropyl ether 2.00-2.41 8270C
Toluene 0.250 8260B Anthracene 0.200-0.241 8270C m,p-Cresol 3.00-3.61 8270C
Trichloroethene 0.250 8260B Benzo(a)anthracene 0.200-0.241 8270C n-Nitrosodipropylamine 2.00-2.41 8270C
Vinyl acetate 1.50 8260B Benzo(a)pyrene 0.200-0.241 8270C o-Cresol 2.00-2.41 8270C
Vinyl chloride 0.500 8260B Benzo(b)fluoranthene 0.200-0.241 8270C

Xylene 0.300 8260B Benzo(ghi)perylene 0.200-0.241 8270C

cis-1,2-Dichloroethene 0.300 8260B Benzo(k)fluoranthene 0.200-0.241 8270C

cis-1,3-Dichloropropene 0.250 8260B Butylbenzyl phthalate 2.00-2.41 8270C

trans-1,2-Dichloroethene 0.300 8260B Carbazole 0.200-0.241 8270C

trans-1,3-Dichloropropene 0.250 8260B Chrysene 0.200-0.241 8270C

Refer to footnotes on page G-29.
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Table G-3
Method Detection Limits for High Explosive Compounds (EPA Method® SW846-8321A)
Burn Site Groundwater Investigation

Fiscal Year 2010, Fourth Quarter

MDL"

Analyte (pg/L)
1,3,5-Trinitrobenzene 0.104
1,3-Dinitrobenzene 0.104
2,4,6-Trinitrotoluene 0.104
2,4-Dinitrotoluene 0.104
2,6-Dinitrotoluene 0.0779
2-Amino-4,6-dinitrotoluene 0.104
2-Nitrotoluene 0.104
3-Nitrotoluene 0.104
4-Amino-2,6-dinitrotoluene 0.104
4-Nitrotoluene 0.104
HMX 0.104
Nitrobenzene 0.104
Pentaerythritol tetranitrate 0.130
RDX 0.104
Tetryl 0.130

Refer to footnotes on page G-29.
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Table G-4
Summary of Nitrate plus Nitrite Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL? Laboratory | Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifierf Sample No. Method®

CYN-MW1D Nitrate plus nitrite as N 12.2 0.250 1.25 10.0 B 089661-018 EPA 353.2
21-Sep-10
CYN-MW3 Nitrate plus nitrite as N 12.0 0.250 1.25 10.0 B 089663-018 EPA 353.2
22-Sep-10
CYN-MW4 Nitrate plus nitrite as N 0.149 0.050 0.250 10.0 J 089656-018 EPA 353.2
16-Sep-10
CYN-MW4 (Duplicate) | Nitrate plus nitrite as N 0.150 0.050 0.250 10.0 J 089657-018 EPA 353.2
16-Sep-10
CYN-MW6 Nitrate plus nitrite as N 29.9 0.500 2.50 10.0 B 089659-018 EPA 353.2
20-Sep-10
CYN-MW7 Nitrate plus nitrite as N 2.15 0.100 0.500 10.0 089652-018 EPA 353.2
15-Sep-10
CYN-MW8 Nitrate plus nitrite as N 5.08 0.250 1.25 10.0 089650-018 EPA 353.2
14-Sep-10
CYN-MW9 Nitrate plus nitrite as N 30.1 0.500 2.50 10.0 089672-018 EPA 353.2
28-Sep-10
CYN-MW?9 (Duplicate) | Nitrate plus nitrite as N 30.1 0.500 2.50 10.0 089673-018 EPA 353.2
28-Sep-10
CYN-MW10 Nitrate plus nitrite as N 11.0 0.250 1.25 10.0 089668-018 EPA 353.2
27-Sep-10
CYN-MW11 Nitrate plus nitrite as N 10.0 0.250 1.25 10.0 089675-018 EPA 353.2
29-Sep-10
CYN-MW12 Nitrate plus nitrite as N 12.2 0.250 1.25 10.0 B 089665-018 EPA 353.2
23-Sep-10

Refer to footnotes on page G-29.
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Table G-5
Summary of Diesel Range Organics and Gasoline Range Organics Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL® PQL® MCL? Laboratory | Validation Analytical
Well ID Analyte (ng/L) (ng/L) (ng/L) (ng/L) Qualifier® Qualifier' Sample No. Method®

CYN-MW1D Diesel Range Organics ND 69.9 215 NE U 089661-005 SW846 8015A/B
21-Sep-10 Gasoline Range Organics 19.1 10.5 50.0 NE J 50U 089661-006 SW846 8015B
CYN-MW3 Diesel Range Organics ND 67.7 208 NE U 089663-005 SW846 8015A/B
22-Sep-10 Gasoline Range Organics ND 10.5 50.0 NE U 089663-006 SW846 8015B
CYN-MW4 Diesel Range Organics ND 70.7 217 NE U 089656-005 SW846 8015A/B
16-Sep-10 Gasoline Range Organics 10.8 10.5 50.0 NE J 50U 089656-006 SW846 8015B
CYN-MW4 (Reanalysis) Gasoline Range Organics 14.8 10.5 50.0 NE H,J 50UJ 089656-R06 SW846 8015B
16-Sep-10

CYN-MW4 (Duplicate) Diesel Range Organics ND 70.7 217 NE U 089657-005 SW846 8015A/B
16-Sep-10 Gasoline Range Organics 114 10.5 50.0 NE J 50U 089657-006 SW846 8015B
CYN-MW4 (Duplicate Reanalysis) Gasoline Range Organics ND 10.5 50.0 NE H, U uJ 089657-R06 SW846 8015B
16-Sep-10

CYN-MW6 Diesel Range Organics ND 65.0 200 NE U 089659-005 SW846 8015A/B
20-Sep-10 Gasoline Range Organics ND 10.5 50.0 NE U 089659-006 SW846 8015B
CYN-MW?7 Diesel Range Organics ND 69.1 213 NE U 089652-005 SW846 8015A/B
15-Sep-10 Gasoline Range Organics ND 10.5 50.0 NE U 089652-006 SW846 8015B
CYN-MW?7 (Reanalysis) Gasoline Range Organics ND 10.5 50.0 NE H, U (UN] 089652-R06 SW846 8015B
15-Sep-10

CYN-MW8 Diesel Range Organics ND 74.7 230 NE U 089650-005 SW846 8015A/B
14-Sep-10 Gasoline Range Organics ND 10.5 50.0 NE U 089650-006 SW846 8015B
CYN-MWS8 (Reanalysis) Gasoline Range Organics 135 10.5 50.0 NE H,J 50UJ 089650-R06 SW846 8015B
14-Sep-10

CYN-MW9 Diesel Range Organics ND 73.0 225 NE U 089672-005 SW846 8015A/B
28-Sep-10 Gasoline Range Organics 14.8 10.5 50.0 NE J 50U 089672-006 SW846 8015B
CYN-MW?9 (Duplicate) Diesel Range Organics ND 71.4 220 NE U 089673-005 SW846 8015A/B
28-Sep-10 Gasoline Range Organics 13.1 10.5 50.0 NE J 50U 089673-006 SW846 8015B
CYN-MW10 Diesel Range Organics ND 72.2 222 NE U 089668-005 SW846 8015A/B
27-Sep-10 Gasoline Range Organics 13.5 10.5 50.0 NE J 50U 089668-006 SW846 8015B
CYN-MW11 Diesel Range Organics ND 68.4 211 NE U 089675-005 SW846 8015A/B
29-Sep-10 Gasoline Range Organics 12.1 10.5 50.0 NE J 50U 089675-006 SW846 8015B
CYN-MW12 Diesel Range Organics ND 71.4 220 NE U 089665-005 SW846 8015A/B
23-Sep-10 Gasoline Range Organics 14.4 10.5 50.0 NE J 50U 089665-006 SW846 8015B

Refer to footnotes on page G-29.
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Table G-6
Summary of Anion, Cation, and Alkalinity Results

Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL® Laboratory | Validation
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Analytical Method®
CYN-MW1D Bicarbonate Alkalinity 72.9 0.725 1.00 NE B 089661-016 SM2320B
21-Sep-10 Carbonate Alkalinity ND 0.725 1.00 NE U 089661-016 SM2320B
Bromide 0.429 0.066 0.200 NE 089661-016 SW846 9056
Chloride 27.2 0.660 2.00 NE 089661-016 SW846 9056
Fluoride 1.81 0.033 0.100 4.0 089661-016 SW846 9056
Sulfate 114 1.00 4.00 NE 089661-016 SW846 9056
Calcium 70.0 0.200 2.00 NE B 089661-017 SW846-6020
Magnesium 14.6 0.005 0.015 NE 089661-017 SW846-6020
Potassium 2.62 0.080 0.300 NE 089661-017 SW846-6020
Sodium 34.8 0.080 0.250 NE 089661-017 SW846-6020
CYN-MW3 Bicarbonate Alkalinity 239 0.725 1.00 NE B 089663-016 SM2320B
22-Sep-10 Carbonate Alkalinity ND 0.725 1.00 NE U 089663-016 SM2320B
Bromide 0.748 0.066 0.200 NE 089663-016 SW846 9056
Chloride 120 0.660 2.00 NE 089663-016 SW846 9056
Fluoride 0.639 0.033 0.100 4.0 089663-016 SW846 9056
Sulfate 365 1.00 4.00 NE 089663-016 SW846 9056
Calcium 129 0.200 2.00 NE B 089663-017 SW846-6020
Magnesium 35.4 0.005 0.015 NE 089663-017 SW846-6020
Potassium 2.03 0.080 0.300 NE 089663-017 SW846-6020
Sodium 40.7 0.080 0.250 NE 089663-017 SW846-6020
CYN-MW3 (Re-analysis) Bromide 0.750 0.066 0.200 NE H J 089663-R16 SW846 9056
22-Sep-10 Chloride 55.3 0.660 2.00 NE H J 089663-R16 SW846 9056
Fluoride 0.675 0.033 0.100 4.0 H J 089663-R16 SW846 9056
Sulfate 167 1.00 4.00 NE H J 089663-R16 SW846 9056
CYN-MW4 Bicarbonate Alkalinity 223 0.725 1.00 NE B 089656-016 SM2320B
16-Sep-10 Carbonate Alkalinity ND 0.725 1.00 NE U 089656-016 SM2320B
Bromide 0.378 0.066 0.200 NE 089656-016 SW846 9056
Chloride 24.2 0.660 2.00 NE 089656-016 SW846 9056
Fluoride 0.780 0.033 0.100 4.0 089656-016 SW846 9056
Sulfate 130 1.00 4.00 NE 089656-016 SW846 9056
Calcium 69.7 0.200 2.00 NE 089656-017 SW846-6020
Magnesium 33.9 0.025 0.075 NE 089656-017 SW846-6020
Potassium 6.27 0.400 1.50 NE 089656-017 SW846-6020
Sodium 46.6 0.400 1.50 NE 089656-017 SW846-6020

Refer to footnotes on page G-29.
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Table G-6 (Continued)
Summary of Anion, Cation, and Alkalinity Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL® Laboratory | Validation
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Analytical Method®
CYN-MW4 (Duplicate) Bicarbonate Alkalinity 223 0.725 1.00 NE B 089657-016 SM2320B
16-Sep-10 Carbonate Alkalinity ND 0.725 1.00 NE U 089657-016 SM2320B
Bromide 0.396 0.066 0.200 NE 089657-016 SW846 9056
Chloride 24.0 0.660 2.00 NE 089657-016 SW846 9056
Fluoride 0.784 0.033 0.100 4.0 089657-016 SW846 9056
Sulfate 128 1.00 4.00 NE 089657-016 SW846 9056
Calcium 68.4 0.200 2.00 NE 089657-017 SW846-6020
Magnesium 36.3 0.025 0.075 NE 089657-017 SW846-6020
Potassium 6.87 0.400 1.50 NE 089657-017 SW846-6020
Sodium 45.5 0.400 1.25 NE 089657-017 SW846-6020
CYN-MW6 Bicarbonate Alkalinity 296 0.725 1.00 NE B 089659-016 SM2320B
20-Sep-10 Carbonate Alkalinity ND 0.725 1.00 NE U 089659-016 SM2320B
Bromide 0.875 0.066 0.200 NE 089659-016 SW846 9056
Chloride 61.1 0.660 2.00 NE 089659-016 SW846 9056
Fluoride 0.624 0.033 0.100 4.0 089659-016 SW846 9056
Sulfate 132 1.00 4.00 NE 089659-016 SW846 9056
Calcium 162 0.200 2.00 NE B 089659-017 SW846-6020
Magnesium 42.3 0.005 0.015 NE 089659-017 SW846-6020
Potassium 2.33 0.080 0.300 NE 089659-017 SW846-6020
Sodium 44.4 0.080 0.250 NE 089659-017 SW846-6020
CYN-MW7 Bicarbonate Alkalinity 256 0.725 1.00 NE B 089652-016 SM2320B
15-Sep-10 Carbonate Alkalinity ND 0.725 1.00 NE U 089652-016 SM2320B
Bromide 0.626 0.066 0.200 NE 089652-016 SW846 9056
Chloride 41.3 0.330 1.00 NE 089652-016 SW846 9056
Fluoride 1.30 0.033 0.100 4.0 089652-016 SW846 9056
Sulfate 82.8 0.500 2.00 NE 089652-016 SW846 9056
Calcium 103 0.200 2.00 NE 089652-017 SW846-6020
Magnesium 20.4 0.025 0.075 NE 089652-017 SW846-6020
Potassium 2.43 0.400 1.50 NE 089652-017 SW846-6020
Sodium 44.1 0.400 1.25 NE 089652-017 SW846-6020

Refer to footnotes on page G-29.
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Table G-6 (Continued)
Summary of Anion, Cation, and Alkalinity Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL® Laboratory | Validation
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Analytical Method®
CYN-MW8 Bicarbonate Alkalinity 237 0.725 1.00 NE B 089650-016 SM2320B
14-Sep-10 Carbonate Alkalinity ND 0.725 1.00 NE U 089650-016 SM2320B
Bromide 0.752 0.066 0.200 NE 089650-016 SW846 9056
Chloride 56.9 0.660 2.00 NE 089650-016 SW846 9056
Fluoride 1.40 0.033 0.100 4.0 089650-016 SW846 9056
Sulfate 119 1.00 4.00 NE 089650-016 SW846 9056
Calcium 114 0.200 2.00 NE 089650-017 SW846-6020
Magnesium 24.3 0.025 0.075 NE 089650-017 SW846-6020
Potassium 2.32 0.400 1.50 NE 089650-017 SW846-6020
Sodium 45.9 0.400 1.25 NE 089650-017 SW846-6020
CYN-MW9 Bicarbonate Alkalinity 236 0.725 1.00 NE B 089672-016 SM2320B
28-Sep-10 Carbonate Alkalinity ND 0.725 1.00 NE U 089672-016 SM2320B
Bromide 1.13 0.066 0.200 NE 089672-016 SW846 9056
Chloride 79.2 0.660 2.00 NE 089672-016 SW846 9056
Fluoride 0.609 0.033 0.100 4.0 089672-016 SW846 9056
Sulfate 173 1.00 4.00 NE 089672-016 SW846 9056
Calcium 169 0.400 4.00 NE J 089672-017 SW846-6020
Magnesium 48.6 0.050 0.150 NE 089672-017 SW846-6020
Potassium 2.71 0.080 0.300 NE 089672-017 SW846-6020
Sodium 40.3 0.800 2.50 NE 089672-017 SW846-6020
CYN-MW?9 (Duplicate) Bicarbonate Alkalinity 238 0.725 1.00 NE B 089673-016 SM2320B
28-Sep-10 Carbonate Alkalinity ND 0.725 1.00 NE U 089673-016 SM2320B
Bromide 1.15 0.066 0.200 NE 089673-016 SW846 9056
Chloride 80.2 0.660 2.00 NE 089673-016 SW846 9056
Fluoride 0.600 0.033 0.100 4.0 089673-016 SW846 9056
Sulfate 175 1.00 4.00 NE 089673-016 SW846 9056
Calcium 170 0.400 4.00 NE J 089673-017 SW846-6020
Magnesium 50.6 0.050 0.150 NE 089673-017 SW846-6020
Potassium 2.63 0.080 0.300 NE 089673-017 SW846-6020
Sodium 43.6 0.800 2.50 NE 089673-017 SW846-6020

Refer to footnotes on page G-29.
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Table G-6 (Concluded)
Summary of Anion, Cation, and Alkalinity Results

Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL® Laboratory | Validation
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Analytical Method®
CYN-MW10 Bicarbonate Alkalinity 236 0.725 1.00 NE B 089668-016 SM2320B
27-Sep-10 Carbonate Alkalinity ND 0.725 1.00 NE U 089668-016 SM2320B
Bromide 0.789 0.066 0.200 NE 089668-016 SW846 9056
Chloride 53.2 0.660 2.00 NE 089668-016 SW846 9056
Fluoride 0.626 0.033 0.100 4.0 089668-016 SW846 9056
Sulfate 172 1.00 4.00 NE 089668-016 SW846 9056
Calcium 128 0.500 5.00 NE J 089668-017 SW846-6020
Magnesium 36.4 0.025 0.075 NE 089668-017 SW846-6020
Potassium 1.96 0.080 0.300 NE 089668-017 SW846-6020
Sodium 37.6 0.400 1.25 NE 089668-017 SW846-6020
CYN-MW11 Bicarbonate Alkalinity 257 0.725 1.00 NE B 089675-016 SM2320B
29-Sep-10 Carbonate Alkalinity ND 0.725 1.00 NE U 089675-016 SM2320B
Bromide 1.00 0.066 0.200 NE 089675-016 SW846 9056
Chloride 73.6 0.660 2.00 NE 089675-016 SW846 9056
Fluoride 0.660 0.033 0.100 4.0 089675-016 SW846 9056
Sulfate 178 1.00 4.00 NE 089675-016 SW846 9056
Calcium 142 0.400 4.00 NE J 089675-017 SW846-6020
Magnesium 44.0 0.050 0.150 NE 089675-017 SW846-6020
Potassium 3.33 0.080 0.300 NE 089675-017 SW846-6020
Sodium 45.5 0.800 2.50 NE 089675-017 SW846-6020
CYN-MW12 Bicarbonate Alkalinity 250 0.725 1.00 NE B 089665-016 SM2320B
23-Sep-10 Carbonate Alkalinity ND 0.725 1.00 NE U 089665-016 SM2320B
Bromide 0.928 0.066 0.200 NE 089665-016 SW846 9056
Chloride 88.8 0.330 1.00 NE 089665-016 SW846 9056
Fluoride 1.04 0.033 0.100 4.0 089665-016 SW846 9056
Sulfate 208 1.00 4.00 NE 089665-016 SW846 9056
Calcium 164 0.200 2.00 NE B 089665-017 SW846-6020
Magnesium 44.2 0.005 0.015 NE 089665-017 SW846-6020
Potassium 5.86 0.080 0.300 NE 089665-017 SW846-6020
Sodium 51.4 0.800 2.50 NE 089665-017 SW846-6020

Refer to footnotes on page G-29.
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Table G-7
Summary of Perchlorate Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Perchlorate
Result? MDL" PQL® mcL® Laboratory Validation Analytical
Well ID (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®?

CYN-MW6 0.00614 0.004 0.012 NE J 089659-020 EPA 314.0
20-Sep-10
CYN-MW9 ND 0.004 0.012 NE U 089672-020 EPA 314.0
28-Sep-10
CYN-MW?9 (Duplicate) ND 0.004 0.012 NE U 089673-020 EPA 314.0
28-Sep-10
CYN-MW10 ND 0.004 0.012 NE U 089668-020 EPA 314.0
27-Sep-10
CYN-MW11 ND 0.004 0.012 NE U 089675-020 EPA 314.0
29-Sep-10
CYN-MW12 ND 0.004 0.012 NE U 089665-020 EPA 314.0
23-Sep-10

Refer to footnotes on page G-29.
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Table G-8
Summary of Total Metal Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result? MDL" PQL® MCL® Laboratory Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW1D Aluminum 0.0245 0.010 0.030 NE J 089661-010 SW846 6020
21-Sep-10 Antimony ND 0.0005 0.003 0.006 U 089661-010 SW846 6020
Arsenic ND 0.0015 0.005 0.010 U 089661-010 SW846 6020
Barium 0.0467 0.0005 0.002 2.00 089661-010 SW846 6020
Beryllium ND 0.0001 0.0005 0.004 U 089661-010 SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 089661-010 SW846 6020
Calcium 67.3 0.200 2.00 NE B 089661-010 SW846 6020
Chromium ND 0.0025 0.010 0.100 U 089661-010 SW846 6020
Cobalt 0.000325 0.0001 0.001 NE J 089661-010 SW846 6020
Copper 0.00245 0.0003 0.001 NE 089661-010 SW846 6020
Iron 8.36 0.010 0.100 NE 089661-010 SW846 6020
Lead ND 0.0005 0.002 NE U 089661-010 SW846 6020
Magnesium 14.4 0.005 0.015 NE 089661-010 SW846 6020
Manganese 0.0675 0.001 0.005 NE 089661-010 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 089661-010 SW846 7470
Nickel 0.00168 0.0005 0.002 NE J 089661-010 SW846 6020
Potassium 2.52 0.080 0.300 NE 089661-010 SW846 6020
Selenium 0.002 0.001 0.005 0.050 J 089661-010 SW846 6020
Silver ND 0.0002 0.001 NE U 089661-010 SW846 6020
Sodium 33.4 0.080 0.250 NE 089661-010 SW846 6020
Thallium ND 0.0003 0.001 0.002 U 089661-010 SW846 6020
Uranium 0.00111 0.00005 0.0002 0.030 089661-010 SW846 6020
Vanadium ND 0.003 0.010 NE U 089661-010 SW846 6020
Zinc ND 0.0026 0.010 NE U 089661-010 SW846 6020

Refer to footnotes on page G-29.
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Table G-8 (Continued)
Summary of Total Metal Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result? MDL" PQL® MCL® Laboratory Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW3 Aluminum 0.0158 0.010 0.030 NE J 089663-010 SW846 6020
22-Sep-10 Antimony ND 0.0005 0.003 0.006 U 089663-010 SW846 6020
Arsenic ND 0.0015 0.005 0.010 U 089663-010 SW846 6020
Barium 0.0502 0.0005 0.002 2.00 089663-010 SW846 6020
Beryllium ND 0.0001 0.0005 0.004 U 089663-010 SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 089663-010 SW846 6020
Calcium 140 0.200 2.00 NE B 089663-010 SW846 6020
Chromium ND 0.0025 0.010 0.100 U 089663-010 SW846 6020
Cobalt 0.000179 0.0001 0.001 NE J J+ 089663-010 SW846 6020
Copper 0.00348 0.0003 0.001 NE 089663-010 SW846 6020
Iron 0.233 0.010 0.100 NE 089663-010 SW846 6020
Lead ND 0.0005 0.002 NE U 089663-010 SW846 6020
Magnesium 37.0 0.005 0.015 NE 089663-010 SW846 6020
Manganese ND 0.001 0.005 NE U 089663-010 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 089663-010 SW846 7470
Nickel 0.00274 0.0005 0.002 NE 089663-010 SW846 6020
Potassium 2.13 0.080 0.300 NE 089663-010 SW846 6020
Selenium 0.00811 0.001 0.005 0.050 089663-010 SW846 6020
Silver ND 0.0002 0.001 NE U 089663-010 SW846 6020
Sodium 41.2 0.080 0.250 NE 089663-010 SW846 6020
Thallium ND 0.0003 0.001 0.002 U 089663-010 SW846 6020
Uranium 0.00624 0.00005 0.0002 0.030 089663-010 SW846 6020
Vanadium ND 0.003 0.010 NE U 089663-010 SW846 6020
Zinc 0.00283 0.0026 0.010 NE J 089663-010 SW846 6020

Refer to footnotes on page G-29.
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Table G-8 (Continued)
Summary of Total Metal Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL® Laboratory Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW4 Aluminum ND 0.050 0.150 NE U 089656-010 SW846 6020
16-Sep-10 Antimony ND 0.0005 0.003 0.006 U 089656-010 SW846 6020
Arsenic 0.00185 0.0015 0.005 0.010 J 089656-010 SW846 6020
Barium 0.0471 0.0005 0.002 2.00 089656-010 SW846 6020
Beryllium ND 0.0001 0.0005 0.004 U 089656-010 SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 089656-010 SW846 6020
Calcium 69.7 0.200 2.00 NE 089656-010 SW846 6020
Chromium ND 0.0125 0.050 0.100 U 089656-010 SW846 6020
Cobalt ND 0.0005 0.005 NE U 089656-010 SW846 6020
Copper ND 0.0015 0.005 NE U 089656-010 SW846 6020
Iron 0.128 0.050 0.500 NE J 089656-010 SW846 6020
Lead ND 0.0005 0.002 NE U 089656-010 SW846 6020
Magnesium 34.6 0.025 0.075 NE 089656-010 SW846 6020
Manganese ND 0.005 0.025 NE U 089656-010 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 089656-010 SW846 7470
Nickel ND 0.0025 0.010 NE U 089656-010 SW846 6020
Potassium 6.34 0.400 1.50 NE 089656-010 SW846 6020
Selenium 0.0148 0.001 0.005 0.050 089656-010 SW846 6020
Silver ND 0.0002 0.001 NE U 089656-010 SW846 6020
Sodium 45.7 0.400 1.25 NE 089656-010 SW846 6020
Thallium ND 0.0003 0.001 0.002 U 089656-010 SW846 6020
Uranium 0.0126 0.00005 0.0002 0.030 B 089656-010 SW846 6020
Vanadium ND 0.003 0.010 NE U 089656-010 SW846 6020
Zinc 0.00672 0.0026 0.010 NE J 0.041U 089656-010 SW846 6020

Refer to footnotes on page G-29.
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Table G-8 (Continued)
Summary of Total Metal Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL® Laboratory Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW4 (Duplicate) | Aluminum ND 0.050 0.150 NE U 089657-010 SW846 6020
16-Sep-10 Antimony ND 0.0005 0.003 0.006 U 089657-010 SW846 6020
Arsenic ND 0.0015 0.005 0.010 U 089657-010 SW846 6020
Barium 0.0464 0.0005 0.002 2.00 089657-010 SW846 6020
Beryllium ND 0.0001 0.0005 0.004 u 089657-010 SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 089657-010 SW846 6020
Calcium 69.1 0.200 2.00 NE 089657-010 SW846 6020
Chromium ND 0.0125 0.050 0.100 U 089657-010 SW846 6020
Cobalt ND 0.0005 0.005 NE U 089657-010 SW846 6020
Copper ND 0.0015 0.005 NE u 089657-010 SW846 6020
Iron 0.127 0.050 0.500 NE J 089657-010 SW846 6020
Lead ND 0.0005 0.002 NE U 089657-010 SW846 6020
Magnesium 35.4 0.025 0.075 NE 089657-010 SW846 6020
Manganese ND 0.005 0.025 NE U 089657-010 SW846 6020
Mercury ND 0.000066 0.0002 0.002 u 089657-010 SW846 7470
Nickel ND 0.0025 0.010 NE 9] 089657-010 SW846 6020
Potassium 6.41 0.400 1.50 NE 089657-010 SW846 6020
Selenium 0.0146 0.001 0.005 0.050 089657-010 SW846 6020
Silver ND 0.0002 0.001 NE U 089657-010 SW846 6020
Sodium 46.3 0.400 1.25 NE 089657-010 SW846 6020
Thallium ND 0.0003 0.001 0.002 U 089657-010 SW846 6020
Uranium 0.0126 0.00005 0.0002 0.030 B 089657-010 SW846 6020
Vanadium ND 0.003 0.010 NE U 089657-010 SW846 6020
Zinc 0.00651 0.0026 0.010 NE J 0.041U 089657-010 SW846 6020

Refer to footnotes on page G-29.
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Table G-8 (Continued)
Summary of Total Metal Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL® Laboratory Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW6 Aluminum 0.0138 0.010 0.030 NE J 089659-010 SW846 6020
20-Sep-10 Antimony ND 0.0005 0.003 0.006 U 089659-010 SW846 6020
Arsenic ND 0.0015 0.005 0.010 U 089659-010 SW846 6020
Barium 0.0664 0.0005 0.002 2.00 089659-010 SW846 6020
Beryllium ND 0.0001 0.0005 0.004 U 089659-010 SW846 6020
Cadmium 0.000124 0.00011 0.001 0.005 J J+ 089659-010 SW846 6020
Calcium 160 0.200 2.00 NE B 089659-010 SW846 6020
Chromium ND 0.0025 0.010 0.100 U 089659-010 SW846 6020
Cobalt 0.000299 0.0001 0.001 NE J J+ 089659-010 SW846 6020
Copper 0.00628 0.0003 0.001 NE 089659-010 SW846 6020
Iron 0.253 0.010 0.100 NE 089659-010 SW846 6020
Lead ND 0.0005 0.002 NE U 089659-010 SW846 6020
Magnesium 46.4 0.005 0.015 NE 089659-010 SW846 6020
Manganese 0.00148 0.001 0.005 NE J J+ 089659-010 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 089659-010 SW846 7470
Nickel 0.00361 0.0005 0.002 NE 089659-010 SW846 6020
Potassium 2.37 0.080 0.300 NE 089659-010 SW846 6020
Selenium 0.0101 0.001 0.005 0.050 089659-010 SW846 6020
Silver ND 0.0002 0.001 NE U 089659-010 SW846 6020
Sodium 45.2 0.080 0.250 NE 089659-010 SW846 6020
Thallium ND 0.0003 0.001 0.002 U 089659-010 SW846 6020
Uranium 0.0087 0.00005 0.0002 0.030 089659-010 SW846 6020
Vanadium ND 0.003 0.010 NE U 089659-010 SW846 6020
Zinc 0.0197 0.0026 0.010 NE 089659-010 SW846 6020

Refer to footnotes on page G-29.
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Table G-8 (Continued)
Summary of Total Metal Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL® Laboratory Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW?7 Aluminum 0.0562 0.050 0.150 NE J J+ 089652-010 SW846 6020
15-Sep-10 Antimony ND 0.0005 0.003 0.006 U 089652-010 SW846 6020
Arsenic ND 0.0015 0.005 0.010 U 089652-010 SW846 6020
Barium 0.106 0.0005 0.002 2.00 089652-010 SW846 6020
Beryllium ND 0.0001 0.0005 0.004 U 089652-010 SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 089652-010 SW846 6020
Calcium 107 0.200 2.00 NE 089652-010 SW846 6020
Chromium ND 0.0125 0.050 0.100 U 089652-010 SW846 6020
Cobalt ND 0.0005 0.005 NE U 089652-010 SW846 6020
Copper ND 0.0015 0.005 NE U 089652-010 SW846 6020
Iron 0.203 0.050 0.500 NE J 089652-010 SW846 6020
Lead ND 0.0005 0.002 NE U 089652-010 SW846 6020
Magnesium 21.2 0.025 0.075 NE 089652-010 SW846 6020
Manganese ND 0.005 0.025 NE U 089652-010 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 089652-010 SW846 7470
Nickel 0.00322 0.0025 0.010 NE J 089652-010 SW846 6020
Potassium 2.52 0.400 1.50 NE 089652-010 SW846 6020
Selenium 0.00449 0.001 0.005 0.050 J 089652-010 SW846 6020
Silver ND 0.0002 0.001 NE U 089652-010 SW846 6020
Sodium 39.9 0.400 1.25 NE 089652-010 SW846 6020
Thallium ND 0.0003 0.001 0.002 U 089652-010 SW846 6020
Uranium 0.00682 0.00005 0.0002 0.030 B 089652-010 SW846 6020
Vanadium ND 0.003 0.010 NE U 089652-010 SW846 6020
Zinc 0.004 0.0026 0.010 NE J 089652-010 SW846 6020

Refer to footnotes on page G-29.
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Table G-8 (Continued)
Summary of Total Metal Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL® Laboratory Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW8 Aluminum ND 0.010 0.030 NE U 089650-010 SW846 6020
14-Sep-10 Antimony ND 0.0005 0.003 0.006 U 089650-010 SW846 6020
Arsenic ND 0.0015 0.005 0.010 U 089650-010 SW846 6020
Barium 0.0598 0.0005 0.002 2.00 089650-010 SW846 6020
Beryllium ND 0.0001 0.0005 0.004 U 089650-010 SW846 6020
Cadmium 0.000171 0.00011 0.001 0.005 J J+ 089650-010 SW846 6020
Calcium 116 0.200 2.00 NE 089650-010 SW846 6020
Chromium ND 0.0025 0.010 0.100 U 089650-010 SW846 6020
Cobalt 0.000309 0.0001 0.001 NE J J+ 089650-010 SW846 6020
Copper 0.000956 0.0003 0.001 NE B,J 0.0019U 089650-010 SW846 6020
Iron 0.188 0.010 0.100 NE 089650-010 SW846 6020
Lead ND 0.0005 0.002 NE U 089650-010 SW846 6020
Magnesium 24.4 0.025 0.075 NE 089650-010 SW846 6020
Manganese 0.00305 0.001 0.005 NE J J+ 089650-010 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 089650-010 SW846 7470
Nickel 0.00324 0.0005 0.002 NE J+ 089650-010 SW846 6020
Potassium 2.62 0.400 1.50 NE 089650-010 SW846 6020
Selenium 0.00708 0.001 0.005 0.050 089650-010 SW846 6020
Silver ND 0.0002 0.001 NE U 089650-010 SW846 6020
Sodium 49.2 0.400 1.25 NE 089650-010 SW846 6020
Thallium 0.000434 0.0003 0.001 0.002 J 0.0023U 089650-010 SW846 6020
Uranium 0.00797 0.00005 0.0002 0.030 B 089650-010 SW846 6020
Vanadium ND 0.003 0.010 NE U 089650-010 SW846 6020
Zinc 0.00609 0.0026 0.010 NE J 089650-010 SW846 6020

Refer to footnotes on page G-29.
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Table G-8 (Continued)
Summary of Total Metal Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL® Laboratory Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW9 Aluminum ND 0.010 0.030 NE U 089672-010 SW846 6020
28-Sep-10 Antimony ND 0.0005 0.003 0.006 U 089672-010 SW846 6020
Arsenic ND 0.0015 0.005 0.010 U 089672-010 SW846 6020
Barium 0.0738 0.0005 0.002 2.00 089672-010 SW846 6020
Beryllium ND 0.0001 0.0005 0.004 U 089672-010 SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 089672-010 SW846 6020
Calcium 166 0.400 4.00 NE J 089672-010 SW846 6020
Chromium ND 0.0025 0.010 0.100 U 089672-010 SW846 6020
Cobalt 0.000365 0.0001 0.001 NE J J+ 089672-010 SW846 6020
Copper 0.0015 0.0003 0.001 NE 0.0098UJ 089672-010 SW846 6020
Iron 0.368 0.010 0.100 NE 089672-010 SW846 6020
Lead ND 0.0005 0.002 NE U 089672-010 SW846 6020
Magnesium 48.1 0.050 0.150 NE 089672-010 SW846 6020
Manganese 0.0658 0.001 0.005 NE J+ 089672-010 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 089672-010 SW846 7470
Nickel 0.00524 0.0005 0.002 NE J+ 089672-010 SW846 6020
Potassium 2.68 0.080 0.300 NE 089672-010 SW846 6020
Selenium 0.00822 0.001 0.005 0.050 089672-010 SW846 6020
Silver ND 0.0002 0.001 NE U 089672-010 SW846 6020
Sodium 42.0 0.800 2.50 NE 089672-010 SW846 6020
Thallium ND 0.0003 0.001 0.002 U 089672-010 SW846 6020
Uranium 0.00821 0.00005 0.0002 0.030 B 089672-010 SW846 6020
Vanadium ND 0.003 0.010 NE U 089672-010 SW846 6020
Zinc 0.0359 0.0026 0.010 NE J+ 089672-010 SW846 6020

Refer to footnotes on page G-29.
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Table G-8 (Continued)
Summary of Total Metal Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result? MDL" PQL® MCL® Laboratory Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW?9 (Duplicate) | Aluminum 0.012 0.010 0.030 NE J 089673-010 SW846 6020
28-Sep-10 Antimony ND 0.0005 0.003 0.006 U 089673-010 SW846 6020
Arsenic ND 0.0015 0.005 0.010 U 089673-010 SW846 6020
Barium 0.074 0.0005 0.002 2.00 089673-010 SW846 6020
Beryllium ND 0.0001 0.0005 0.004 U 089673-010 SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 089673-010 SW846 6020
Calcium 174 0.400 4.00 NE J 089673-010 SW846 6020
Chromium ND 0.0025 0.010 0.100 U 089673-010 SW846 6020
Cobalt 0.000378 0.0001 0.001 NE J J+ 089673-010 SW846 6020
Copper 0.00152 0.0003 0.001 NE 0.0098UJ 089673-010 SW846 6020
Iron 0.388 0.010 0.100 NE 089673-010 SW846 6020
Lead ND 0.0005 0.002 NE U 089673-010 SW846 6020
Magnesium 49.8 0.050 0.150 NE 089673-010 SW846 6020
Manganese 0.068 0.001 0.005 NE J+ 089673-010 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 089673-010 SW846 7470
Nickel 0.00547 0.0005 0.002 NE J+ 089673-010 SW846 6020
Potassium 2.75 0.080 0.300 NE 089673-010 SW846 6020
Selenium 0.00831 0.001 0.005 0.050 089673-010 SW846 6020
Silver ND 0.0002 0.001 NE U 089673-010 SW846 6020
Sodium 40.2 0.800 2.50 NE 089673-010 SW846 6020
Thallium ND 0.0003 0.001 0.002 U 089673-010 SW846 6020
Uranium 0.00827 0.00005 0.0002 0.030 B 089673-010 SW846 6020
Vanadium ND 0.003 0.010 NE U 089673-010 SW846 6020
Zinc 0.0368 0.0026 0.010 NE J+ 089673-010 SW846 6020

Refer to footnotes on page G-29.
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Table G-8 (Continued)
Summary of Total Metal Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL® Laboratory Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW10 Aluminum ND 0.010 0.030 NE U 089668-010 SW846 6020
27-Sep-10 Antimony ND 0.0005 0.003 0.006 U 089668-010 SW846 6020
Arsenic ND 0.0015 0.005 0.010 U 089668-010 SW846 6020
Barium 0.0644 0.0005 0.002 2.00 089668-010 SW846 6020
Beryllium ND 0.0001 0.0005 0.004 U 089668-010 SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 089668-010 SW846 6020
Calcium 133 0.100 1.00 NE 089668-010 SW846 6020
Chromium ND 0.0025 0.010 0.100 U 089668-010 SW846 6020
Cobalt 0.000197 0.0001 0.001 NE J J+ 089668-010 SW846 6020
Copper 0.000989 0.0003 0.001 NE J 089668-010 SW846 6020
Iron 0.282 0.010 0.100 NE 089668-010 SW846 6020
Lead ND 0.0005 0.002 NE U 089668-010 SW846 6020
Magnesium 35.2 0.025 0.075 NE 089668-010 SW846 6020
Manganese 0.00296 0.001 0.005 NE J J+ 089668-010 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 089668-010 SW846 7470
Nickel 0.00399 0.0005 0.002 NE J+ 089668-010 SW846 6020
Potassium 1.99 0.080 0.300 NE 089668-010 SW846 6020
Selenium 0.00771 0.001 0.005 0.050 089668-010 SW846 6020
Silver ND 0.0002 0.001 NE U 089668-010 SW846 6020
Sodium 37.2 0.400 1.25 NE 089668-010 SW846 6020
Thallium 0.000588 0.0003 0.001 0.002 B, J 0.0031U 089668-010 SW846 6020
Uranium 0.0068 0.00005 0.0002 0.030 B 089668-010 SW846 6020
Vanadium ND 0.003 0.010 NE U 089668-010 SW846 6020
Zinc 0.00305 0.0026 0.010 NE J J+ 089668-010 SW846 6020

Refer to footnotes on page G-29.
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Table G-8 (Continued)
Summary of Total Metal Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL® Laboratory Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW11 Aluminum 0.0478 0.010 0.030 NE 089675-010 SW846 6020
29-Sep-10 Antimony 0.000617 0.0005 0.003 0.006 J 089675-010 SW846 6020
Arsenic ND 0.0015 0.005 0.010 U 089675-010 SW846 6020
Barium 0.0868 0.0005 0.002 2.00 089675-010 SW846 6020
Beryllium ND 0.0001 0.0005 0.004 U 089675-010 SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 089675-010 SW846 6020
Calcium 128 0.400 4.00 NE J 089675-010 SW846 6020
Chromium ND 0.0025 0.010 0.100 U 089675-010 SW846 6020
Cobalt 0.00127 0.0001 0.001 NE J+ 089675-010 SW846 6020
Copper 0.00153 0.0003 0.001 NE 089675-010 SW846 6020
Iron 0.394 0.010 0.100 NE 089675-010 SW846 6020
Lead ND 0.0005 0.002 NE U 089675-010 SW846 6020
Magnesium 44.2 0.050 0.150 NE 089675-010 SW846 6020
Manganese 0.771 0.001 0.005 NE 089675-010 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 089675-010 SW846 7470
Nickel 0.00593 0.0005 0.002 NE J+ 089675-010 SW846 6020
Potassium 3.62 0.080 0.300 NE 089675-010 SW846 6020
Selenium 0.00548 0.001 0.005 0.050 089675-010 SW846 6020
Silver ND 0.0002 0.001 NE U 089675-010 SW846 6020
Sodium 51.8 0.800 2.50 NE 089675-010 SW846 6020
Thallium ND 0.0003 0.001 0.002 U 089675-010 SW846 6020
Uranium 0.00771 0.00005 0.0002 0.030 B 089675-010 SW846 6020
Vanadium ND 0.003 0.010 NE U 089675-010 SW846 6020
Zinc 0.735 0.0026 0.010 NE 089675-010 SW846 6020

Refer to footnotes on page G-29.
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Table G-8 (Concluded)
Summary of Total Metal Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Result® MDL" PQL® MCL® Laboratory Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW12 Aluminum 0.0105 0.010 0.030 NE J 089665-010 SW846 6020
23-Sep-10 Antimony ND 0.0005 0.003 0.006 U 089665-010 SW846 6020
Arsenic ND 0.0015 0.005 0.010 U 089665-010 SW846 6020
Barium 0.0435 0.0005 0.002 2.00 089665-010 SW846 6020
Beryllium ND 0.0001 0.0005 0.004 U 089665-010 SW846 6020
Cadmium 0.00029 0.00011 0.001 0.005 J 089665-010 SW846 6020
Calcium 157 0.200 2.00 NE B 089665-010 SW846 6020
Chromium ND 0.0025 0.010 0.100 U 089665-010 SW846 6020
Cobalt 0.00126 0.0001 0.001 NE J+ 089665-010 SW846 6020
Copper 0.0036 0.0003 0.001 NE 089665-010 SW846 6020
Iron 0.280 0.010 0.100 NE 089665-010 SW846 6020
Lead ND 0.0005 0.002 NE U 089665-010 SW846 6020
Magnesium 43.6 0.005 0.015 NE 089665-010 SW846 6020
Manganese 0.588 0.001 0.005 NE 089665-010 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 089665-010 SW846 7470
Nickel 0.00425 0.0005 0.002 NE 089665-010 SW846 6020
Potassium 5.56 0.080 0.300 NE 089665-010 SW846 6020
Selenium 0.00668 0.001 0.005 0.050 089665-010 SW846 6020
Silver ND 0.0002 0.001 NE U 089665-010 SW846 6020
Sodium 48.2 0.080 0.250 NE 089665-010 SW846 6020
Thallium ND 0.0003 0.001 0.002 U 089665-010 SW846 6020
Uranium 0.00877 0.00005 0.0002 0.030 089665-010 SW846 6020
Vanadium ND 0.003 0.010 NE U 089665-010 SW846 6020
Zinc 0.231 0.013 0.050 NE 089665-010 SW846 6020

Refer to footnotes on page G-29.
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Table G-9

Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Summary of Tritium, Gross Alpha, Gross Beta, Gamma Spectroscopy, and Isotopic Uranium Results

Critical
Activity® MDA" Level® MCL® Laboratory | Validation Analytical
Well ID Analyte (pCi/L) (pCi/L) (pCi/L) (pCi/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW1D Americium-241 -7.19+13.0 215 10.7 NE U BD 089661-033 EPA 901.1
21-Sep-10 Cesium-137 0.949 + 2.02 3.45 1.73 NE U BD 089661-033 EPA 901.1
Cobalt-60 0.0907 +2.20 3.66 1.83 NE U BD 089661-033 EPA 901.1
Potassium-40 12.2 +£46.9 33.1 16.5 NE U BD 089661-033 EPA 901.1
Gross Alpha 0.50 NA NA 15 NA None 089661-034 EPA 900.0
Gross Beta 2.53+1.07 1.56 0.756 4 mrem/yr J 089661-034 EPA 900.0
Uranium-233/234 2.04 £0.320 0.0513 0.0216 NE 089661-035 HASL-300
Uranium-235/236 0.0413 + 0.0271 0.0396 0.0147 NE J 089661-035 HASL-300
Uranium-238 0.331 +£0.0771 0.031 0.0114 NE 089661-035 HASL-300
Tritium 32.4+86.6 147 71.6 NE U BD 089661-036 EPA 906.0 M
CYN-MW3 Americium-241 4.37+12.4 18.7 9.36 NE U BD 089663-033 EPA 901.1
22-Sep-10 Cesium-137 0.398 £1.92 3.26 1.63 NE U BD 089663-033 EPA 901.1
Cobalt-60 0.879+1.94 3.34 1.67 NE U BD 089663-033 EPA 901.1
Potassium-40 21.1+50.1 28.4 14.2 NE U BD 089663-033 EPA 901.1
Gross Alpha 2.00 NA NA 15 NA None 089663-034 EPA 900.0
Gross Beta 5.63+1.86 2.43 1.17 4 mrem/yr J 089663-034 EPA 900.0
Uranium-233/234 6.16 + 0.899 0.0559 0.0235 NE 089663-035 HASL-300
Uranium-235/236 0.213 + 0.0659 0.0431 0.016 NE J 089663-035 HASL-300
Uranium-238 1.93+0.310 0.0338 0.0124 NE 089663-035 HASL-300
Tritium 56.6 +92.7 156 75.8 NE U BD 089663-036 EPA 906.0 M
CYN-MW4 Americium-241 7.34+7.95 12.5 6.25 NE U BD 089656-033 EPA 901.1
16-Sep-10 Cesium-137 0.416 +1.86 3.15 1.57 NE U BD 089656-033 EPA 901.1
Cobalt-60 -1.53+1.89 2.98 1.49 NE U BD 089656-033 EPA 901.1
Potassium-40 -15.4+38.4 41.6 20.8 NE U BD 089656-033 EPA 901.1
Gross Alpha 3.74 NA NA 15 NA None 089656-034 EPA 900.0
Gross Beta 13.3+2.71 1.45 0.691 4 mrem/yr 089656-034 EPA 900.0
Uranium-233/234 325+4.76 0.123 0.0548 NE 089656-035 HASL-300
Uranium-235/236 0.721 £ 0.166 0.0628 0.0232 NE 089656-035 HASL-300
Uranium-238 4.34 + 0.690 0.0546 0.0207 NE 089656-035 HASL-300
Tritium 8.74 +63.4 114 52.5 NE U BD 089656-036 EPA 906.0 M

Refer to footnotes on page G-29.
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Table G-9 (Continued)

Fiscal Year 2010, Fourth Quarter

Summary of Tritium, Gross Alpha, Gross Beta, Gamma Spectroscopy, and Isotopic Uranium Results
Burn Site Groundwater Monitoring

Critical
Activity® MDA" Level® MCL® Laboratory | Validation Analytical
Well ID Analyte (pCi/L) (pCi/L) (pCi/L) (pCi/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW4 (Duplicate) | Americium-241 0.182 +4.58 7.70 3.85 NE U BD 089657-033 EPA 901.1
16-Sep-10 Cesium-137 -0.564 + 1.55 2.60 1.30 NE U BD 089657-033 EPA 901.1
Cobalt-60 1.65+1.59 2.90 1.45 NE U BD 089657-033 EPA 901.1
Potassium-40 -22.2+34.1 39.2 19.6 NE U BD 089657-033 EPA 901.1
Gross Alpha -5.15 NA NA 15 NA None 089657-034 EPA 900.0
Gross Beta 4.08 + 2.00 2.79 1.36 4 mrem/yr J 089657-034 EPA 900.0
Uranium-233/234 33.9+4.93 0.116 0.0515 NE 089657-035 HASL-300
Uranium-235/236 0.355 + 0.103 0.059 0.0218 NE 089657-035 HASL-300
Uranium-238 4.39 + 0.689 0.0514 0.0195 NE 089657-035 HASL-300
Tritium -5.95 + 63.3 116 53.6 NE U BD 089657-036 EPA 906.0 M
CYN-MW6 Americium-241 -8.49£12.8 21.1 10.6 NE U BD 089659-033 EPA 901.1
20-Sep-10 Cesium-137 -0.25+2.03 3.38 1.69 NE U BD 089659-033 EPA 901.1
Cobalt-60 -0.781 +2.21 3.55 1.78 NE U BD 089659-033 EPA 901.1
Potassium-40 -46.4 + 36.7 42.3 21.2 NE U BD 089659-033 EPA 901.1
Gross Alpha -1.69 NA NA 15 NA None 089659-034 EPA 900.0
Gross Beta 4.25+2.00 2.95 1.43 4 mrem/yr J 089659-034 EPA 900.0
Uranium-233/234 10.6 £1.55 0.0889 0.0373 NE 089659-035 HASL-300
Uranium-235/236 0.247 + 0.0895 0.0685 0.0255 NE J 089659-035 HASL-300
Uranium-238 2.84 £ 0.463 0.0537 0.0197 NE 089659-035 HASL-300
Tritium 83.3+93.5 155 75.2 NE U BD 089659-036 EPA 906.0 M
CYN-MW7 Americium-241 -2.87 £10.6 17.8 8.90 NE U BD 089652-033 EPA 901.1
15-Sep-10 Cesium-137 0.889 +1.96 3.37 1.68 NE U BD 089652-033 EPA 901.1
Cobalt-60 -0.333 +£ 2.09 3.43 1.71 NE U BD 089652-033 EPA 901.1
Potassium-40 40.8 +24.8 45.2 22.6 NE U BD 089652-033 EPA 901.1
Gross Alpha -1.94 NA NA 15 NA None 089652-034 EPA 900.0
Gross Beta 4,99 +1.48 1.60 0.761 4 mrem/yr 089652-034 EPA 900.0
Uranium-233/234 19.3+2.80 0.107 0.0479 NE 089652-035 HASL-300
Uranium-235/236 0.127 £ 0.054 0.0549 0.0203 NE J 089652-035 HASL-300
Uranium-238 2.41 +0.397 0.0478 0.0181 NE 089652-035 HASL-300
Tritium 0.00 + 63.0 115 52.9 NE U BD 089652-036 EPA 906.0 M

Refer to footnotes on page G-29.
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Table G-9 (Continued)
Summary of Tritium, Gross Alpha, Gross Beta, Gamma Spectroscopy, and Isotopic Uranium Results
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Critical
Activity® MDA" Level® mMcL® Laboratory | Validation Analytical
Well ID Analyte (pCi/L) (pCi/L) (pCi/L) (pCi/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW8 Americium-241 -2.01+12.0 20.4 10.2 NE U BD 089650-033 EPA 901.1
14-Sep-10 Cesium-137 -5.26 +3.74 4.14 2.07 NE U BD 089650-033 EPA 901.1
Cobalt-60 -1.19+1.88 3.01 1.50 NE U BD 089650-033 EPA 901.1
Potassium-40 40.3 + 26.9 31.8 15.9 NE J 089650-033 EPA 901.1
Gross Alpha -5.59 NA NA 15 NA None 089650-034 EPA 900.0
Gross Beta 5.96 +1.78 2.08 1.00 4 mrem/yr J 089650-034 EPA 900.0
Uranium-233/234 24.9 + 3.62 0.157 0.0702 NE 089650-035 HASL-300
Uranium-235/236 0.326 + 0.109 0.0804 0.0297 NE 089650-035 HASL-300
Uranium-238 2.96 £ 0.499 0.070 0.0265 NE 089650-035 HASL-300
Tritium -48.3 £+ 58.3 114 52.7 NE U BD 089650-036 EPA 906.0 M
CYN-MW9 Americium-241 2.16+125 18.8 9.41 NE U BD 089672-033 EPA 901.1
28-Sep-10 Cesium-137 1.92+1.83 3.23 1.62 NE U BD 089672-033 EPA 901.1
Cobalt-60 1.30+1.92 3.37 1.69 NE U BD 089672-033 EPA 901.1
Potassium-40 -6.03 + 43.5 45.6 22.8 NE U BD 089672-033 EPA 901.1
Gross Alpha -0.49 NA NA 15 NA None 089672-034 EPA 900.0
Gross Beta 3.93+1.57 2.18 1.05 4 mrem/yr J 089672-034 EPA 900.0
Uranium-233/234 8.21+1.18 0.0533 0.0224 NE 089672-035 HASL-300
Uranium-235/236 0.218 + 0.0646 0.0411 0.0153 NE J 089672-035 HASL-300
Uranium-238 2.46 +0.381 0.0322 0.0118 NE 089672-035 HASL-300
Tritium 58.0 + 67.2 111 50.8 NE U BD 089672-036 EPA 906.0 M
CYN-MW9 (Duplicate) | Americium-241 -8.95+13.1 21.8 10.9 NE U BD 089673-033 EPA 901.1
28-Sep-10 Cesium-137 -0.77+£1.85 3.04 1.52 NE U BD 089673-033 EPA 901.1
Cobalt-60 0.220 £ 2.04 3.43 1.72 NE U BD 089673-033 EPA 901.1
Potassium-40 3.29+45.0 51.5 25.8 NE U BD 089673-033 EPA 901.1
Gross Alpha 3.00 NA NA 15 NA None 089673-034 EPA 900.0
Gross Beta 4,19+ 1.84 2.66 1.29 4 mrem/yr J 089673-034 EPA 900.0
Uranium-233/234 9.03+1.31 0.0585 0.0246 NE 089673-035 HASL-300
Uranium-235/236 0.158 + 0.0568 0.0451 0.0167 NE J 089673-035 HASL-300
Uranium-238 2.51 +£0.395 0.0354 0.013 NE 089673-035 HASL-300
Tritium 76.9 + 68.0 108 49.5 NE U BD 089673-036 EPA 906.0 M

Refer to footnotes on page G-29.
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Table G-9 (Concluded)

Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Summary of Tritium, Gross Alpha, Gross Beta, Gamma Spectroscopy, and Isotopic Uranium Results

Critical
Activity? MDA Level® McCL® Laboratory Validation Analytical
Well ID Analyte (pCi/L) (pCi/L) (pCi/L) (pCi/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW10 Americium-241 -6.54+11.8 17.2 8.61 NE U BD 089668-033 EPA 901.1
27-Sep-10 Cesium-137 0.0486 + 1.92 3.28 1.64 NE U BD 089668-033 EPA 901.1
Cobalt-60 -0.572+£2.04 3.42 1.71 NE U BD 089668-033 EPA 901.1
Potassium-40 -25.4 + 36.9 45.4 22.7 NE U BD 089668-033 EPA 901.1
Gross Alpha -0.99 NA NA 15 NA None 089668-034 EPA 900.0
Gross Beta 2.82+1.32 1.91 0.921 4 mrem/yr J 089668-034 EPA 900.0
Uranium-233/234 6.21 +0.916 0.0601 0.0253 NE 089668-035 HASL-300
Uranium-235/236 0.132 + 0.0507 0.0463 0.0172 NE J 089668-035 HASL-300
Uranium-238 2.19 £ 0.352 0.0363 0.0134 NE 089668-035 HASL-300
Tritium 31.6 £62.9 109 49.9 NE U BD 089668-036 EPA 906.0 M
CYN-MW11 Americium-241 11.0+7.72 11.9 5.96 NE U BD 089675-033 EPA 901.1
29-Sep-10 Cesium-137 0.980 +1.90 3.23 1.61 NE U BD 089675-033 EPA 901.1
Cobalt-60 2.25+2.02 3.63 1.82 NE U BD 089675-033 EPA 901.1
Potassium-40 4.29+40.8 28.4 14.2 NE U BD 089675-033 EPA 901.1
Gross Alpha 0.88 NA NA 15 NA None 089675-034 EPA 900.0
Gross Beta 9.26 + 3.64 5.19 2.53 4 mrem/yr J 089675-034 EPA 900.0
Uranium-233/234 6.28 + 0.911 0.053 0.0223 NE 089675-035 HASL-300
Uranium-235/236 0.143 £+ 0.0525 0.0409 0.0152 NE J 089675-035 HASL-300
Uranium-238 2.22+0.348 0.032 0.0118 NE 089675-035 HASL-300
Tritium 34.3+62.4 108 49.2 NE U BD 089675-036 EPA 906.0 M
CYN-MW12 Americium-241 -8.69 + 13.3 22.1 11.1 NE U BD 089665-033 EPA 901.1
23-Sep-10 Cesium-137 0.466 +1.90 3.24 1.62 NE U BD 089665-033 EPA 901.1
Cobalt-60 -0.594 + 2.03 3.31 1.65 NE U BD 089665-033 EPA 901.1
Potassium-40 13.1£47.0 33.7 16.9 NE U BD 089665-033 EPA 901.1
Gross Alpha 0.521 NA NA 15 NA None 089665-034 EPA 900.0
Gross Beta 7.33+2.61 3.59 1.75 4 mremlyr J 089665-034 EPA 900.0
Uranium-233/234 11.1+1.60 0.0583 0.0245 NE 089665-035 HASL-300
Uranium-235/236 0.239 + 0.0708 0.0449 0.0167 NE J 089665-035 HASL-300
Uranium-238 2.84 +0.440 0.0352 0.0129 NE 089665-035 HASL-300
Tritium 61.7 +92.8 156 75.7 NE U BD 089665-036 EPA 906.0 M

Refer to footnotes on page G-29.
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Table G-10
Summary of Field Water Quality Measurements"
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Oxidation
Specific Reduction Dissolved Dissolved

Temperature Conductivity Potential Turbidity Oxygen Oxygen

Well ID Sample Date (°C) (umho/cm) (mV) pH (NTU) (% Sat) (mg/L)
CYN-MW1D 21-Sep-10 20.31 495 -20.6 7.75 105.0 9.6 0.88
CYN-MW3 22-Sep-10 18.35 900 142.5 7.29 0.33 66.5 6.19
CYN-MW4 16-Sep-10 20.50 672 180.5 7.29 0.12 34.8 3.12
CYN-MW6 20-Sep-10 18.53 1059 103.8 7.04 0.37 20.6 1.92
CYN-MW7 15-Sep-10 21.62 707 166.1 7.09 111 39.1 3.44
CYN-MW8 14-Sep-10 21.46 811 158.1 7.13 0.19 48.1 4.24
CYN-MW9 28-Sep-10 18.93 1089 197.3 7.03 0.45 48.6 4.50
CYN-MW10 27-Sep-10 19.86 905 145.5 7.33 0.40 71.3 6.49
CYN-MW11 29-Sep-10 21.51 992 58.9 7.27 3.73 5.5 0.51
CYN-MW12 23-Sep-10 18.47 1045 50.8 7.10 0.90 5.4 0.51

Refer to footnotes on page G-29.
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Table G-11
Summary of Environmental and Duplicate Analyses
Burn Site Groundwater Monitoring

Fiscal Year 2010, Fourth Quarter

Environmental Duplicate
Sample Sample
(R1) (R2) .
Parameter mg/L unless otherwise noted RPD'
CYN-MW4
Nitrate plus Nitrite 0.149 0.150 1
Bicarbonate Alkalinity 223 223 <1
Bromide (filtered) 0.378 0.396 5
Chloride (filtered) 24.2 24.0 1
Fluoride (filtered) 0.780 0.784 1
Sulfate (filtered) 130 128 2
Calcium (filtered) 69.7 68.4 2
Magnesium (filtered) 33.9 36.3 7
Potassium (filtered) 6.27 6.87 9
Sodium (filtered) 46.6 45.5 2
Arsenic 0.00185 ND NC
Barium 0.0471 0.0464 1
Calcium 69.7 69.1 1
Iron 0.128 0.127 1
Magnesium 34.6 35.4 2
Potassium 6.34 6.41 1
Selenium 0.0148 0.0146 1
Sodium 45.7 46.3 1
Uranium 0.0126 0.0126 <1
CYN-MW9
Nitrate plus Nitrite 30.1 30.1 <1
Bicarbonate Alkalinity 236 238 1
Bromide (filtered) 1.13 1.15 2
Chloride (filtered) 79.2 80.2 1
Fluoride (filtered) 0.609 0.600 1
Sulfate (filtered) 173 175 1
Calcium (filtered) 169 170 1
Magnesium (filtered) 48.6 50.6 4
Potassium (filtered) 2.71 2.63 3
Sodium (filtered) 40.3 43.6 8
Aluminum ND 0.012 NC
Barium 0.0738 0.0740 <1
Calcium 166.0 174.0 5
Cobalt 0.000365 0.000378 3
Iron 0.368 0.388 5
Magnesium 48.1 49.8 3
Manganese 0.0658 0.0680 3
Nickel 0.00524 0.00547 4
Potassium 2.68 2.75 3
Selenium 0.00822 0.00831 1
Sodium 42.0 40.2 4
Uranium 0.00821 0.00827 1
Zinc 0.0359 0.0368 2

Refer to footnotes on page G-29.
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Footnotes for Burn Site Groundwater Monitoring Tables

*Result

- Values in bold exceed the established MCL.

- ND = not detected (at method detection limit).

- Activities of zero or less are considered to be not detected.

- Gross alpha activity measurements were corrected by subtracting out the total uranium activity (40 CFR Parts 9,
141, and 142, Table 1-4)

- pg/L = Micrograms per liter.

- mg/L = Milligrams per liter.

- pCi/L = Picocuries per liter.

"MDL or MDA
Method detection limit. The minimum concentration or activity that can be measured and reported with 99%
confidence that the analyte is greater than zero; analyte is matrix-specific.

Minimum detectable activity. The minimum detectable activity or minimum measured activity in a sample required to
ensure a 95% probability that the measured activity is accurately quantified above the critical level.

NA = not applicable for gross alpha activities. The MDA could not be calculated as the gross alpha activity was
corrected by subtracting out the total uranium activity.

‘PQL or Critical Level

Practical quantitation limit. The lowest concentration of analytes in a sample that can be reliably determined
within specified limits of precision and accuracy by that indicated method under routine laboratory operating
conditions.

Critical level. The minimum activity that can be measured and reported with 99% confidence that the analyte is
greater than zero; analyte is matrix-specific.

NA = not applicable for gross alpha activities. The critical level could not be calculated as the gross alpha activity
was corrected by subtracting out the total uranium activity.

mCL

- Maximum contaminant level. Established by the U.S. Environmental Protection Agency Primary Water
Regulations (40 CFR 141.11(b)), National Primary Drinking Water Standards, EPA, July 2002.

- NE = not established.

- The following are the MCLs for gross alpha particles and beta particles in community water systems:
15 pCi/L = Gross alpha patrticle activity, excluding total uranium (40 CFR Parts 9, 141, and 142, Table I-4).
4 mrem/yr = any combination of beta and/or gamma emitting radionuclides (as dose rate).

°Laboratory Qualifier

B = Analyte is detected in associated laboratory method blank.
J = Amount detected is below the practical quantitation limit.
H = Analytical holding time was exceeded.

NA = Not applicable.

U = Analyte is absent or below the method detection limit.

fValidation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

BD = Below detection limit as used in radiochemistry to identify results that are not statistically different from
zero.

J = The associate value is an estimated quantity.

J+ = The associated numerical value is an estimated quantity with suspected positive bias.

None = No data validation for corrected gross alpha activity.

U = The analyte was analyzed for but was not detected. The associated numerical value is the sample
guantitation limit.

uJ = The analyte was analyzed for but was not detected. The associated value is an estimate and may be

inaccurate or imprecise.
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Footnotes for Burn Site Groundwater Monitoring Tables (Concluded)

9Analytical Method

- U.S. Environmental Protection Agency, 1999 (and updates), “Perchlorate in Drinking Water Using lon
Chromatography,” EPA 815/R-00-014.

- U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods,” SW-846, 3 ed.

- U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and wastes.”
EPA 600-4-79-020.

- U.S. Environmental Protection Agency, 1983, “The Determination of Inorganic Anions in Water by lon
Chromatography-Method 300.0,” EPA-600/4-84-017.

- U.S. Environmental Protection Agency, 1980, “Prescribed Procedures for Measurement of Radioactivity in
Drinking Water,” EPA-600/4-80-032, U.S. Environmental Protection Agency, Cincinnati, Ohio

- U.S. Environmental Protection Agency, Washington, D.C.; or Clesceri, Greenburg, and Eaton, 1998, “Standard
Methods for the Examination of Water and Wastewater,” 20" ed., Method 2320B.

- U.S. Department of Energy, Environmental Measurements Laboratory, 1990, “EML Procedures Manual,” 27th
ed., Vol. 1, Rev. 1992, HASL-300.

"Field Water Quality Measurements
- Field measurements collected prior to sampling.

°C = Degrees Celsius.
% Sat = Present saturation.
pmho/cm = Micromhos per centimeter.
mg/L = Milligrams per liter.
mV = Millivolts.
NTU = Nephelometric turbidity units.
pH = Potential of hydrogen (negative logarithm of the hydrogen ion concentration).
'RPD
RPD = Relative percent difference is calculated with the following equation and rounded to nearest whole

number.

Ri-R)
RPD = x 100
[(R: + R2)/ 2]

where:

R1 = Analysis result.

R> = Duplicate analysis result.

NC = Not calculated.
CFR = Code of Federal Regulations.
CYN = Canyons (Burn Site Groundwater).
EPA = U.S. Environmental Protection Agency.
HASL = Health and Safety Laboratory.
HMX = Octahydro-1,3,5,7-Tetranitro-1,3,5,7-Tetrazocine.
ID = ldentification number.
mrem/yr = Millirem per year.
MW = Monitoring well.
NC = Not calculated.
RDX = Hexahydro-Trinitro-Triazine.
SW = Solid Waste.
Tetryl = 2,4,6-Trinitrophenylmethyinitramine.
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APPENDIX H
Groundwater Analytical Results for Samples Collected During
First Quarter of Fiscal Year 2011






Table H-1
Method Detection Limits for Volatile Organic and Semivolatile Organic Compounds
Burn Site Groundwater Monitoring

Fiscal Year 2011, First Quarter

MDL" Analytical MDL" Analytical MDL" Analytical
Analyte (ug/L) Method® Analyte (ng/L) Method* Analyte (ng/L) Method®

1,1,1-Trichloroethane 0.325 8260B 1,2,4-Trichlorobenzene 1.89-2.13 8270C Di-n-butyl phthalate 1.89-2.13 8270C
1,1,2,2-Tetrachloroethane 0.250 8260B 1,2-Dichlorobenzene 1.89-2.13 8270C Di-n-octyl phthalate 2.83-3.19 8270C
1,1,2-Trichloroethane 0.250 8260B 1,3-Dichlorobenzene 1.89-2.13 8270C Dibenz[a,h]anthracene 0.189-0.213 8270C
1,1-Dichloroethane 0.300 8260B 1,4-Dichlorobenzene 1.89-2.13 8270C Dibenzofuran 1.89-2.13 8270C
1,1-Dichloroethene 0.300 8260B 2,4,5-Trichlorophenol 1.89-2.13 8270C Diethylphthalate 1.89-2.13 8270C
1,2-Dichloroethane 0.250 8260B 2,4,6-Trichlorophenol 1.89-2.13 8270C Dimethylphthalate 1.89-2.13 8270C
1,2-Dichloropropane 0.250 8260B 2,4-Dichlorophenol 1.89-2.13 8270C Dinitro-o-cresol 2.83-3.19 8270C
2-Butanone 1.25 8260B 2,4-Dimethylphenol 1.89-2.13 8270C Diphenyl amine 2.83-3.19 8270C
2-Hexanone 1.25 8260B 2,4-Dinitrophenol 4.72-5.32 8270C Fluoranthene 0.189-0.213 8270C
4-methyl-, 2-Pentanone 1.25 8260B 2,4-Dinitrotoluene 1.89-2.13 8270C Fluorene 0.189-0.213 8270C
Acetone 3.50 8260B 2,6-Dinitrotoluene 1.89-2.13 8270C Hexachlorobenzene 1.89-2.13 8270C
Benzene 0.300 8260B 2-Chloronaphthalene 0.283-0.319 8270C Hexachlorobutadiene 1.89-2.13 8270C
Bromodichloromethane 0.250 8260B 2-Chlorophenol 1.89-2.13 8270C Hexachlorocyclopentadiene 2.83-3.19 8270C
Bromoform 0.250 8260B 2-Methylnaphthalene 0.283-0.319 8270C Hexachloroethane 1.89-2.13 8270C
Bromomethane 0.300 8260B 2-Nitroaniline 1.89-2.13 8270C Indeno(1,2,3-c,d)pyrene 0.189-0.213 8270C
Carbon disulfide 1.25 8260B 2-Nitrophenol 1.89-2.13 8270C Isophorone 2.83-3.19 8270C
Carbon tetrachloride 0.300 8260B 3,3-Dichlorobenzidine 1.89-2.13 8270C Naphthalene 0.283-0.319 8270C
Chlorobenzene 0.250 8260B 3-Nitroaniline 1.89-2.13 8270C Nitro-benzene 2.83-3.19 8270C
Chloroethane 0.300 8260B 4-Bromophenyl phenyl ether 1.89-2.13 8270C Pentachlorophenol 1.89-2.13 8270C
Chloroform 0.250 8260B 4-Chloro-3-methylphenol 1.89-2.13 8270C Phenanthrene 0.189-0.213 8270C
Chloromethane 0.300 8260B 4-Chlorobenzenamine 1.89-2.13 8270C Phenol 0.943-1.06 8270C
Dibromochloromethane 0.300 8260B 4-Chlorophenyl phenyl ether 1.89-2.13 8270C Pyrene 0.283-0.319 8270C
Ethyl benzene 0.250 8260B 4-Nitroaniline 2.83-3.19 8270C bis(2-Chloroethoxy)methane 2.83-3.19 8270C
Methylene chloride 3.00 8260B 4-Nitrophenol 1.89-2.13 8270C bis(2-Chloroethyl)ether 1.89-2.13 8270C
Styrene 0.250 8260B Acenaphthene 0.292-0.33 8270C bis(2-Ethylhexyl)phthalate 1.89-2.13 8270C
Tetrachloroethene 0.300 8260B Acenaphthylene 0.189-0.213 8270C bis-Chloroisopropyl ether 1.89-2.13 8270C
Toluene 0.250 8260B Anthracene 0.189-0.213 8270C m,p-Cresol 2.83-3.19 8270C
Trichloroethene 0.250 8260B Benzo(a)anthracene 0.189-0.213 8270C n-Nitrosodipropylamine 1.89-2.13 8270C
Vinyl acetate 1.50 8260B Benzo(a)pyrene 0.189-0.213 8270C 0-Cresol 1.89-2.13 8270C
Vinyl chloride 0.500 8260B Benzo(b)fluoranthene 0.189-0.213 8270C

Xylene 0.300 8260B Benzo(ghi)perylene 0.189-0.213 8270C

cis-1,2-Dichloroethene 0.300 8260B Benzo(k)fluoranthene 0.189-0.213 8270C

cis-1,3-Dichloropropene 0.250 8260B Butylbenzyl phthalate 1.89-2.13 8270C

trans-1,2-Dichloroethene 0.300 8260B Carbazole 0.189-0.213 8270C

trans-1,3-Dichloropropene 0.250 8260B Chrysene 0.189-0.213 8270C

Refer to footnotes on page H-8.
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Table H-2
Method Detection Limits for High Explosive Compounds (EPA Method® SW846-8321A)
Burn Site Groundwater Investigation

Fiscal Year 2011, First Quarter

MDL"

Analyte (pg/L)
1,3,5-Trinitrobenzene 0.104
1,3-Dinitrobenzene 0.104
2,4,6-Trinitrotoluene 0.104
2,4-Dinitrotoluene 0.104
2,6-Dinitrotoluene 0.0779
2-Amino-4,6-dinitrotoluene 0.104
2-Nitrotoluene 0.104
3-Nitrotoluene 0.104
4-Amino-2,6-dinitrotoluene 0.104
4-Nitrotoluene 0.104
HMX 0.104
Nitrobenzene 0.104
Pentaerythritol tetranitrate 0.130
RDX 0.104
Tetryl 0.130

Refer to footnotes on page H-8.
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Table H-3
Summary of Nitrate plus Nitrite Results
Burn Site Groundwater Monitoring

Fiscal Year 2011, First Quarter

Result? MDL" PQL® MCL® Laboratory | Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®

CYN-MW9 Nitrate plus nitrite as N 36.6 5.00 25.0 10.0 089759-018 EPA 353.2
27-Oct-10
CYN-MW10 Nitrate plus nitrite as N 11.4 0.250 1.25 10.0 089773-018 EPA 353.2
02-Nov-10
CYN-MW?10 (Duplicate) Nitrate plus nitrite as N 11.4 0.250 1.25 10.0 089774-018 EPA 353.2
02-Nov-10
CYN-MW11 Nitrate plus nitrite as N 10.6 0.250 1.25 10.0 089765-018 EPA 353.2
01-Nov-10
CYN-MW12 Nitrate plus nitrite as N 14.4 0.500 2.50 10.0 089762-018 EPA 353.2
28-Oct-10

Refer to footnotes on page H-8.
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Table H-4
Summary of Diesel Range and Gasoline Range Organics Results
Burn Site Groundwater Monitoring

Fiscal Year 2011, First Quarter

Result® MDL® PQL® MCL? Laboratory | Validation Analytical
Well ID Analyte (ng/L) (ng/L) (ng/L) (ng/L) Qualifier® Qualifier' Sample No. Method®
CYN-MW9 Diesel Range Organics ND 65.0 200 NE U 089759-005 SW846 8015A/B
27-Oct-10 Gasoline Range Organics ND 10.5 50.0 NE U 089759-006 SW846 8015B
CYN-MW10 Diesel Range Organics ND 65.7 202 NE U 089773-005 SW846 8015A/B
02-Nov-10 Gasoline Range Organics ND 10.5 50.0 NE U 089773-006 SW846 8015B
CYN-MW10 (Duplicate) Diesel Range Organics ND 66.3 204 NE U 089774-005 SW846 8015A/B
02-Nov-10 Gasoline Range Organics ND 10.5 50.0 NE U 089774-006 SW846 8015B
CYN-MW11 Diesel Range Organics ND 64.4 198 NE U 089765-005 SW846 8015A/B
01-Nov-10 Gasoline Range Organics ND 10.5 50.0 NE U 089765-006 SW846 8015B
CYN-MW12 Diesel Range Organics ND 71.4 220 NE U 089762-005 SW846 8015A/B
28-Oct-10 Gasoline Range Organics ND 10.5 50.0 NE U 089762-006 SW846 8015B

Refer to footnotes on page H-8.
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Table H-5
Summary of Perchlorate Results
Burn Site Groundwater Monitoring

Fiscal Year 2011, First Quarter

Perchlorate
Result® MDL" PQL® mcL® Laboratory Validation Analytical
Well ID (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier' Sample No. Method®

CYN-MW9 ND 0.004 0.012 NE U 089759-020 EPA 314.0
27-Oct-10
CYN-MW10 ND 0.004 0.012 NE U 089773-020 EPA 314.0
02-Nov-10
CYN-MW10 (Duplicate) ND 0.004 0.012 NE U 089774-020 EPA 314.0
02-Nov-10
CYN-MW11 ND 0.004 0.012 NE U 089765-020 EPA 314.0
01-Nov-10
CYN-MW12 ND 0.004 0.012 NE U 089762-020 EPA 314.0
28-Oct-10

Refer to footnotes on page H-8.
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Table H-6
Summary of Field Water Quality Measurements"
Burn Site Groundwater Monitoring

Fiscal Year 2011, First Quarter

Oxidation
Specific Reduction Dissolved Dissolved

Temperature Conductivity Potential Turbidity Oxygen Oxygen

Well ID Sample Date (°C) (umho/cm) (mV) pH (NTU) (% Sat) (mg/L)
CYN-MW9 27-Oct-10 16.07 1081 210.7 7.08 0.28 48.5 475
CYN-MW10 02-Nov-10 16.40 899 259.3 7.37 0.39 66.8 6.52
CYN-MW11 01-Nov-10 16.98 975 81.3 7.34 0.57 5.4 0.55
CYN-MW12 28-Oct-10 17.59 1035 1734 7.16 0.26 6.6 0.63

Refer to footnotes on page H-8.

AL/1-12/WP/SNL11:R6141.docx

H-6

140692.01012000 01/10/12 3:00 PM




Table H-7
Summary of Environmental and Duplicate Analyses
Burn Site Groundwater Monitoring

Fiscal Year 2011, First Quarter

Environmental Sample | Duplicate Sample
(R1) (R2) |
Parameter mg/L unless otherwise noted RPD'
CYN-MW10
Nitrate plus Nitrite 11.4 | 11.4 | <1

Refer to footnotes on page H-8.
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Footnotes for Burn Site Groundwater Monitoring Tables

*Result

- Values in bold exceed the established MCL.

- ND = not detected (at method detection limit).
- ug/L = Micrograms per liter.

- mg/L = Milligrams per liter.

b

MDL

Method detection limit. The minimum concentration or activity that can be measured and reported with 99%
confidence that the analyte is greater than zero, analyte is matrix specific.

‘PQL
Practical quantitation limit. The lowest concentration of analytes in a sample that can be reliably determined within
specified limits of precision and accuracy by that indicated method under routine laboratory operating conditions.

d
MCL
- Maximum contaminant level. Established by the U.S. Environmental Protection Agency Primary Water
Regulations (40 CFR 141.11[b]), National Primary Drinking Water Standards, EPA, July 2002.
- NE = not established.

°Laboratory Qualifier
U = Analyte is absent or below the method detection limit.

"Validation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

9Analytical Method

- U.S. Environmental Protection Agency, 1999 (and updates), “Perchlorate in Drinking Water Using lon
Chromatography,” EPA 815/R-00-014.

- U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods,” SW-846, 3" ed.

- U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes.” EPA 600-
4-79-020.

"Field Water Quality Measurements
- Field measurements collected prior to sampling.

°C = Degrees Celsius.
% Sat = Present saturation.
pmho/cm = Micromhos per centimeter.
mg/L = Milligrams per liter.
mV = Millivolts.
NTU = Nephelometric turbidity units.
pH = Potential of hydrogen (negative logarithm of the hydrogen ion concentration).
'RPD
RPD = Relative percent difference is calculated with the following equation and rounded to nearest whole

number.

IR, - R,|
RPD = x 100
[(R: + R)/ 2]

where:

R1 = analysis result

R2 = duplicate analysis result
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Footnotes for Burn Site Groundwater Monitoring Tables (Concluded)

CFR = Code of Federal Regulations.

CYN = Canyons (Burn Site Groundwater).

EPA = U.S. Environmental Protection Agency.

HMX = Octahydro-1,3,5,7-Tetranitro-1,3,5,7-Tetrazocine.
ID = |dentification number.

MW = Monitoring well.

RDX = Hexahydro-Trinitro-Triazine.

SW = Solid Waste.

Tetryl = 2,4,6-Trinitrophenylmethyinitramine
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