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Dear Mr. Hayworth:

Tetra Tech NUS, Inc. (TtNUS) is pleased to submit the Arsenic Background Study Report at Naval Station
(NAVSTA) Mayport, Florida. This report was prepared for the United States Navy, Naval Facilities
Engineering Command Southeast (NAVFAC SE) under Contract Task Order (CTO) 0033 for the
Comprehensive Long-term Environmental Action Navy (CLEAN) IV Contract Number N62467-04-D-0055.
The purpose of the Arsenic Background Study was to establish the background arsenic concentrations in
soil at NAVSTA Mayport by determining if there is a statistically significant difference in the arsenic
concentrations detected in soils associated with sites [e.g., Solid Waste Management Units (SWMUs),
Areas of Concerns, and Underground Storage Tanks Sites] found throughout the installation versus soils
collected away from these sites, including industrial areas of operation and known native soil areas. This
report presents the analytical results from the Arsenic Background Study, a discussion of statistical analyses
performed on this analytical data, and the established background concentration for arsenic in soils at
NAVSTA Mayport.

BACKGROUND

Soils at NAVSTA Mayport are predominantly composed of dredged fill material. With the concentrations of
arsenic in soils being fairly consistent throughout the various sites at the facility, the Navy proposes to use
the results of this study to determine background arsenic concentrations in soil at NAVSTA Mayport.

Past sampling activities at the NAVSTA Mayport SWMUs have yielded more than 800 soil samples. The
soil sampling locations completed at NAVSTA Mayport prior to this background study are depicted on
Figure 1. These samples were coliected over several years from surface and subsurface soil intervals. The
surface depth interval is 0 to 1 foot below ground surface (bgs) and all other depths below 1 foot represent
subsurface soil. The data sets for this study include the surface and subsurface soil sampling results
available via the Environmental Geographic Information System (EGIS) database for NAVSTA Mayport as
of May 2007 (Revision 4.1). A total of 416 sample results represent the site surface soil arsenic
concentrations, and a total of 395 sample results represent the site subsurface soil arsenic concentrations.
The arsenic concentrations detected in soil at the facility ranged from 15.6 to 0.006 (non-detect) milligrams
per kilogram (mg/kg) with a combined surface and subsurface mean of 1.15 mg/kg and a combined median
of 0.77 mg/kg. The Florida Department of Environmental Protection (FDEP) Soil Cleanup Target
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Level (SCTL) for arsenic in a residential direct exposure scenario is 2.1 mg/kg. The FDEP SCTL for arsenic
in an industrial direct exposure scenario is 12 mg/kg.

To fulfill study sampling objectives, TtNUS collected additional samples in 40 previously unsampled areas to
provide adequate spatial and statistical coverage for NAVSTA Mayport base-wide arsenic concentrations in
soil (Figure 2). Soil sampling activities were performed in accordance with TtNUS' final Arsenic Background
Study Workplan (January 2008). The statistical methodology developed by TtNUS in conjunction with the
FDEP and the University of Florida and used to determine the arsenic sample locations for this background
study is provided in Attachment 1. Additional information regarding the basis for the analytical approach for
the Arsenic Background Study can be found in the Response to Comments for the University of Florida
dated June 22, 2007 (see Attachment 2).

SUMMARY OF FIELD ACTIVITIES

To support background arsenic soil assessment activities throughout the base, TtNUS collected soil
samples using hand augering at 40 locations across the facility. Two soil samples were collected at each
location. Forty surface soil samples were collected within the upper 1 foot (0 to 1 foot bgs) and
40 subsurface soil samples (80 total soil samples) were collected above the water table over at depths
ranging from 2 to 13 feet bgs. Soil sample locations are shown on Figure 2. The sampling event was
conducted from November 26 through December 13, 2007, after FDEP approval was given in
November 2007 to proceed with field investigations based upon a review of the draft document and
coordination with TINUS, the FDEP, and the University of Florida.

Soil sampling procedures were conducted in accordance with FDEP Standard Operating Procedures
001/01: FS3000: Soil Sampling and FS1000: General Sampling Procedures. Twelve equipment rinseate
blank samples were also collected. Each soil sample location was surveyed with a Trimble global
positioning system unit that is capable of achieving an accuracy of less than 1 meter. Following completion
of the field sampling event, all survey data was entered into the EGIS database for NAVSTA Mayport. The
field notes, soil boring logs, and chain-of-custody forms completed by TiNUS for the 40 soil sampling
locations shown on Figure 2 are provided in Attachment 3. The analytical data for arsenic soil samples
collected during this study are provided in Attachment 4.

STATISTICAL ANALYSES

In June of 2008, statistical analyses were finalized using analytical data for site arsenic concentrations and
arsenic concentrations from previously unsampled areas to determine the relative magnitudes of arsenic
concentrations in these two categories. Two specific areas at the installation that are known to be native
soil are represented in the sampling scheme; therefore, arsenic concentrations for these areas were
compared to arsenic concentrations from the other areas containing dredged material. A distinction
between surface and subsurface soils associated with sites found throughout the installation and surface
and subsurface soils collected away from these sites was made as part of these statistical analyses.

The statistical analyses performed on the analytical data for arsenic in soils at NAVSTA Mayport was
completed with consideration given to FDEP’s March 2008 “Guidance for Comparing Background and Site
Chemical Concentrations in Soil”. In addition to the FDEP guidance, on-going communications were held
between TINUS, the FDEP, and the University of Florida from April 2008 until June 2008 while the overall
statistical analysis was developed for arsenic in soils at the base. Based upon the draft version of the
statistical analyses for arsenic in soils at NAVSTA Mayport, the University of Florida submitted comments to
TtNUS. The Response to Comments Summary for the University of Florida dated June 17, 2008, is
provided in Attachment 5.

Once the comments regarding the draft version of the statistical analyses were resolved, the statistical
analyses were finalized and re-submitted to the FDEP and the University of Florida. The results of the
statistical analyses performed on surface soil at NAVSTA Mayport are presented in Attachment 6. The
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results of the statistical analyses performed on subsurface soil at NAVSTA Mayport are presented in
Attachment 7.

Surface Soil Comparisons

Forty surface soil samples were collected from areas not previously sampled and located away from the
sites and industrial operations located throughout NAVSTA Mayport. Four of the 40 samples were
collected in areas representative of known native soils. Therefore, analytical data for arsenic in 36 of the
40 surface soil samples collected (representing background arsenic concentrations) were statistically
compared with historical analytical data for arsenic in surface soil at NAVSTA Mayport (representing site
arsenic concentrations).

Table 1 contains the descriptive statistics for the background and site surface soil arsenic concentrations.
From Table 1, it can be seen that the mean and median concentrations are similar (with a difference of
0.71 and 0.02, respectively), as verified with a formal statistical test. It can also be seen that the lower
and upper quartile (25th percentile and 75" percentile, respectively) are similar (with a difference of 0.07
and 0.10, respectively). Further statistical analysis concluded that the site surface soil arsenic
concentrations are within the range of the background surface soil arsenic concentrations.

Table 1 - Descriptive Statistics for Arsenic in Surface Soil — Site versus Background

Variable | Valid N | Mean | Median | Minimum | Maximum | LOWer | UPPer | ot bev.
Quartile | Quartile
Site 416 | 110 | 0.9 0.06 13.90 051 1.20 124
Background | 36 | 1.81 | 081 0.31 12.40 0.58 1.30 2.92

Included in the 40 surface soil samples were four samples collected from known native soil sites. The
native surface soil samples were statistically compared with the site arsenic concentrations. Table 2
contains the descriptive statistics for the native and site surface soil arsenic concentrations. From Table 2, it
can be seen that the mean concentrations are different with a difference of 0.71 whereas the median
concentrations are relatively similar with a difference of 0.43. It can also be seen that the maximum native
soil arsenic concentration is the same as the lower quartile (25" percentile) for the site surface soil arsenic
concentrations. From this small sample size it appears that the site surface soil arsenic concentrations are
greater than the native surface soil arsenic concentrations.

Table 2 - Descriptive Statistics for Arsenic in Surface Soil — Site versus Native

Lower Upper

Variable | ValidN | Mean | Median | Minimum Maximum . ! Std. Dev.
Quartile | Quartile
Site 416 1.10 0.79 0.06 13.90 0.51 1.20 1.24
Native 4 0.39 0.36 0.33 0.51 0.34 0.44 0.08

The native surface soil samples were then statistically compared with the background surface soil arsenic
concentrations. Table 3 contains the descriptive statistics for the background and native surface soil
arsenic concentrations. From Table 3 it can be seen that there is a difference between the mean and
median concentrations with differences of 1.42 and 0.45, respectively.
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Table 3 - Descriptive Statistics for Arsenic in Surface Soil — Background versus Native

. . . . . Lower Upper
Variable Valid N | Mean | Median | Minimum | Maximum Quartile | Quartile Std. Dev.
Background 36 1.81 0.81 0.31 12.40 0.58 1.30 2.92
Native 4 0.39 0.36 0.33 0.51 0.34 0.44 0.08

A summary of the surface soil comparison results is provided in Table 4 and detections of arsenic in surface
soil sample locations are depicted on Figure 3. Detailed analysis describing the formal statistical tests used
to compare the background, native, and site surface soil arsenic concentrations is provided in Attachment 6.

Table 4 - Results of Surface Soil Comparisons

Sample Location
Co}:nparison RS
Background versus Site Indistinguishable
Native versus Site Site exceeds > 0.08 mg/kg
Native versus Background Background exceeds > 0.08 mg/kg

Subsurface Soil Comparisons

Forty subsurface soil samples were collected from areas not previously sampled and located away from
the sites and industrial operations located throughout NAVSTA Mayport. Four of the 40 samples were
collected in areas representative of known native soils. Therefore, analytical data for arsenic in 36 of the
40 subsurface soil samples collected (representing background arsenic concentrations) were statistically
compared with historical analytical data for arsenic in subsurface soil at NAVSTA Mayport (representing
site arsenic concentrations).

Table 5 contains the descriptive statistics for the background and site subsurface soil arsenic
concentrations. From Table 5, it can be seen that the mean and median concentrations are similar (with
a difference of 0.63 and 0.03, respectively), as verified with a formal statistical test. It can also be seen
that the lower and upper quartile (25" percentile and 75" percentile) are similar (with a difference of 0.04
and 0.15, respectively). Further statistical analysis concluded that the site subsurface soil arsenic
concentrations are within the range of the background subsurface soil arsenic concentrations.

Table 5 - Descriptive Statistics for Arsenic in Subsurface Soil — Site vs. Background

Variable | Valid N | Mean | Median | Minimum | Maximum | oWer | UPPer | i pev.
Quartile | Quartile
Site 395 | 117 | 075 0.07 13.75 0.51 1.20 157
Background | _ 36 180 | 078 0.12 13.70 0.55 1.05 278

Included in the 40 surface soil samples were four samples collected from known native soil sites. The
native subsurface soil samples were statistically compared with the site subsurface soil arsenic
concentrations. Table 6 contains the descriptive statistics for the native and site subsurface soil arsenic
concentrations. From Table 6, it can be seen that the mean and median concentrations are similar with
differences of 0.42 and 0.03, respectively. It can also be seen that the maximum native concentration is
slightly greater than the upper quartile (75th percentile) for the site subsurface soil concentrations. From this
small sample size it appears that the site subsurface soil arsenic concentrations are greater than the native
subsurface soil arsenic concentrations.
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Table 6 - Descriptive Statistics for Arsenic in Subsurface Soil — Site vs. Native

. . . . . . Lower Upper
Variable | ValidN | Mean | Median | Minimum | Maximum Quartile | Quartile Std. Dev.
Site 395 1.17 0.75 0.07 13.75 0.51 1.20 1.57
Native 4 0.75 0.72 0.26 1.30 0.40 1.10 0.45

The native subsurface soil samples were then statistically compared with the background subsurface soil
arsenic concentrations. Table 7 contains the descriptive statistics for the native and background
subsurface soil arsenic concentrations. From Table 7 it can be seen that the mean concentrations are
different with a difference of 1.05, whereas the median concentrations are relatively similar with a
difference of 0.06.

Table 7 - Descriptive Statistics for Arsenic in Subsurface Soil — Background vs. Native

. . . - . Lower Upper
Variable Valid N | Mean | Median | Minimum | Maximum Quartile | Quartile Std. Dev.
Background 36 1.80 0.78 0.12 13.70 0.55 1.05 278
Native 4 0.75 0.72 0.26 1.30 0.40 1.10 0.45

A summary of the subsurface soil comparison results is provided in Table 8 and detections of arsenic in
subsurface soil sample locations are depicted on Figure 4. Detailed analysis describing the formal statistical
tests used to compare the background, native and site subsurface soil arsenic concentrations is provided in
Attachment 7.

Table 8 - Results of Subsurface Soil Comparisons

Sample Location
Co':nparison RN
Background versus Site Indistinguishable
Native versus Site Site exceeds > 0.45 mg/kg
Native versus Background Background exceeds > 0.45 mg/kg

CONCLUSIONS

Historical data confirms that much of NAVSTA Mayport is located on disturbed soil. Statistical analyses
performed on soils at NAVSTA Mayport indicate that the concentrations of arsenic in soil at the site are
representative of local background conditions. The maximum arsenic concentration on site is
13.75 mg/kg, while the maximum background concentration is 13.70 mg/kg. While arsenic
concentrations at the various sites and background sample locations appear to be higher than in
undisturbed, native soil, there is no indication that an arsenic spill or discharge to the environment has
occurred that would warrant cleanup. A July 28, 2008, letter from the University of Florida supporting the
conclusion that there is no indication that an arsenic spill or discharge to the environment has occurred
that would warrant cleanup for arsenic in surface and subsurface soiis at NAVSTA Mayport is included in
Attachment 8.

Based upon the statistical analyses for arsenic in soils at NAVSTA Mayport and the technical guidance
provided by the University of Florida, it was concluded that the background arsenic concentration for
surface and subsurface soils at NAVSTA Mayport is 13.70 mg/kg. The statistical analysis supporting the
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background arsenic concentration and University of Florida conclusions were presented to FDEP. A
letter dated July 30, 2008, from FDEP states that using the maximum background concentration of
13.70 mg/kg to represent the upper range of background concentrations for arsenic at NAVSTA Mayport
is acceptable to FDEP (Attachment 9).

Based on the results of this background study, guidance from University of Florida, and concurrence from
the FDEP, no action is required for addressing arsenic detected in surface and subsurface soil at
NAVSTA Mayport below the FDEP approved background arsenic concentration of 13.70 mg/kg provided
there is not current or historical activities at the site that could have resulted in an arsenic spill or
discharge to the environment that would warrant cleanup. In the event there are current or historical
activities at the site that could have resulted in an arsenic spill or discharge to the environment
(i.e., pesticide storage facility), the Navy will need to consult further with the FDEP. The FDEP will have
to provide direction to the Navy as to whether or not the FDEP residential direct exposure SCTL of
2.1 mg/kg or the FDEP industrial direct exposure SCTL of 12 mg/kg for arsenic should be used more
appropriately.

If you have any questions with regard to this submittal, please feel free to contact me at (904) 616-6125, or
via e-mail at Shina.Ballard @ TetraTech.com.

Shina A. Ballard /
Task Order Manager

Sincerely,

SB
Enclosures (14)

pc: John Winters P.G., FDEP (2 copies, 1 CD)
Craig Benedikt, USEPA (CD only)
Adrienne Wilson, NAVFAC SE (CD only)
Diane Racine, NAVSTA Mayport (1 copy, 1 CD)
Casey Hudson, CH2MHill (CD only)
Mike Halil, CH2MHill (CD only)
Debbie Humbert, TINUS (cover letter only)
Mark Perry, TINUS (unbound copy, CD)
NAVSTA Mayport Administrative Record
CTO 0033 Project File
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ATTACHMENT 1

USING STATISTICS TO CALCULATE THE ADDITIONAL SAMPLES
NEEDED TO FULLY IDENTIFY THE ARSENIC CONCENTRATIONS
IN SOIL ACROSS NAVAL STATION MAYPORT, FLORIDA



Using Statistics to Calculate the Additional Samples Needed to Fully
Identify the Arsenic Concentrations in Soil across Naval Station Mayport, FL

Introduction

The purpose of this study is to establish the number and locations of additional soil sample
needed to achieve a statistically meaningful sample population for arsenic concentrations in soil
at Naval Station (NAVSTA) Mayport. The analytical results from these additional samples will
be combined with the installation’s existing arsenic concentration database and analyzed
statistically to determine if there is a statistically significant difference in the arsenic
concentrations detected in soils associated with Solid Waste Management Units (SWMUS) vs.
soils collected located away from the SWMUs and industrial operations.

The following are the statistical software packages that are used to determine the number and
locations of the additional soil samples:

C Tech EVS-PRO - A graphical, parameter spacing tool that uses system-driven kriging
algorithms with best fit variograms. This program considers the measured uncertainty in
available data as well as spatial positions of the sampled locations. In doing so it computes
proposed sample locations with a goal of limiting future concentration estimates to an
acceptable level of uncertainty.

Visual Sample Plan (VSP) — A publicly available software tool that generates technically
defensible sampling schemes for site characterization. This program computes the
minimum number of samples necessary to detect a predetermined difference between a
data set mean and a numerical level (an action level). This program may also be used to
compute the number of samples required to detect a prescribed difference between two
data sets. This program does not consider nor does it propose lateral or vertical positions of
samples locations.

VSP, which was developed with the support of the U.S. EPA, was used to independently verify
the number of samples generated by the EVS-PRO.

The following sections, which follow the Data Quality Objectives (DQO) process, present the
approach used to select the required number of additional soil samples and their locations.

DQO Step 1 - State the Problem

Past sampling at the NAVSTA Mayport (SWMUSs) has yielded more than 800 soil samples.
These samples were collected over several years from surface and subsurface soil intervals.
The surface depth interval is 0-2 feet (below ground surface) bgs; all other depths represent
subsurface soil.

The arsenic concentrations detected to date in soil at the installation ranged 15.6 to 0.006 (non-
detect) milligram/kilogram (mg/kg) with a combined surface and subsurface mean of 1.15 mg/kg
(1.25mg/kg for subsurface soil) and a combined median of 0.77 mg/kg. The Florida Department
of Environmental Protection (FDEP) Soil Clean-up Target Level (SCTL) for arsenic is 2.1 mg/kg.



Several areas at the installation that are located away from the SWMUs and industrial
operations have not been sampled. The relative magnitude of the arsenic concentrations in the
SMWU areas compared to arsenic concentrations in the unsampled areas is unknown. It is
anticipated that the arsenic concentrations in these previously unsampled areas are less than or
equal to already measured arsenic concentrations.

For the purposes of the statistical study that will follow the sampling effort, there are three
different types of soil areas:
e Group 1: SWMU areas that have already been sampled.
e Group 2: Areas away from the SWMUs and industrial operations that have not been
sampled.
e Group 3: Areas within Group 2 that represent native soil.

The study will proceed with the following steps:
e Previously unsampled areas will be sampled to provide adequate spatial and statistical
coverage for NAVSTA Mayport-wide arsenic concentrations in soil.

o Data sets for SMWU area arsenic concentrations and arsenic concentrations from
previously unsampled areas will be compared to determine the relative magnitudes of
arsenic concentrations in these two categories.

e Two specific areas at the installation that are known to be native soil will be represented
in the sampling scheme so arsenic concentrations for those areas can be compared to
arsenic concentrations from the other areas.

Soils across NAVSTA Mayport are believed to be uniform enough in geologic composition as to
represent similar geochemistry regardless of location. The geochemistry, however, may vary
with depth. Furthermore, risk assessments commonly subdivide soils samples into surface and
subsurface groups because exposure scenarios are different for these groups. Consequently,
only two potentially significant soil groups will be used in the study, surface and subsurface.

Two primary questions will need to be answered in the statistical study:
e Are arsenic concentrations from already sampled areas significantly different, based on
statistical analysis, than arsenic concentrations in previously unsampled areas?

e Are arsenic concentrations from already sampled areas significantly different, based on
statistical analysis, than arsenic concentrations in the native soil areas?

If the answer to either of these questions is yes, additional study activities may be warranted.
The additional actions to be taken will depend on the relative magnitudes of the Group 1 arsenic
concentrations and the Group 2 and Group 3 arsenic concentrations.

DQO Step 2: State the Decisions
The decisions to be addressed in the study are:
o Determine whether arsenic concentrations from already sampled areas are statistically
greater than arsenic concentrations in previously unsampled areas. If they are,

additional study activities may be warranted; otherwise, conclude that no further action is
required.



o Determine whether arsenic concentrations from already sampled areas are statistically
greater than arsenic concentrations in the native soil areas. If they are, additional study
activities may be warranted; otherwise, conclude that no further action is required.

DQO Step 3: Identify Inputs to the Decisions

The analyte of interest is arsenic. The analytical method to be used for arsenic measurement
will be U.S EPA SW-846 6010B or SW-846 6020. Which method is actually used will depend
on the selected laboratory; however, all practical efforts will be made to select a laboratory that
uses the same analytical method that was used for previously analyzed samples. This is an
important factor in ensuring that the data are comparable from the two sampling periods.
Whichever laboratory is used, they will be required to comply with analytical method QC
requirements. The precision and accuracy requirements for the arsenic data are:

e Laboratory matrix spike (MS) and duplicate samples will be analyzed at the rate of one

MS and one duplicate per 20 field samples.

¢ Individual matrix spike (MS) arsenic recoveries shall be no less than 50 percent.
¢ Mean MS arsenic recoveries shall be in the range of 65 to 135 percent.

e If accuracy requirements are not met, the quality of the data will be considered to be
substandard and corrective actions will be taken to repeat the analyses, recollect
samples and analyze the replacement samples, or to discuss with regulators the
appropriate course of action.

¢ Individual relative percent difference (RPD) values for laboratory duplicate samples
should be no more than 50 percent for arsenic.

e |If the precision (RPD) target is not met an evaluation will be conducted to determine
whether the level of uncertainty is sufficient to compromise decision making. If it is,
corrective action will be taken. The first step will be a discussion with regulators
concerning the appropriate course of action.

e Collection of field duplicates is not recommended because it is more important to obtain
spatial coverage and estimates of uncertainty across the sampled area than to obtain
estimates of sampling precision in individual samples.

¢ Additional sample volume must be collected to accommodate QC sample analyses.

¢ Samples will be handled and stored the same way they were handled in the past. This
will help to ensure comparability of data.

DQO Step 4: Identify the Study Boundaries

There are no temporal considerations of importance for sample collection.  Arsenic
concentrations in soil today are not expected to have changed significantly in the past decade
nor are they expected to change significantly within the next decade. Nevertheless, a change in
analytical method could cause an artificial difference to appear among data sets.  This is
addressed in DQO Step 3.



Soils investigated at NAVSTA Mayport were found to be geologically similar; therefore the need
to separate soils into different groups because of geochemical differences is not anticipated.
Past sampling patterns and areal coverage are the driving factors for this sampling effort. The
intent is to collect samples from the surface and subsurface in previously unsampled areas and
compare past data with these new data. The areas to be sampled are identified in Step 1 and
on Figure 1.

Surface and subsurface soils are not considered to be geologically different but they are
considered to be different with respect to risk exposure. Hence, development of the sampling
plan will be designed to consider these depth intervals separately as well as together.

DQO Step 5: Specify the Analytic Approach

Once the data are compiled into what are considered to be representative data sets for the
sampled areas, the following decision rules will be applied:

1. If mean arsenic concentrations in the previously unsampled areas are greater than
2.1mg/kg (SCTL), additional study activities may be warranted; otherwise, conclude
that no further action is required.

2. If mean arsenic concentrations from already sampled areas are greater than
arsenic concentrations in previously unsampled areas, additional study activities
may be warranted; otherwise, conclude that no further action is required.

3. If mean arsenic concentrations from already sampled areas are greater than
arsenic concentrations in the native soil areas, additional study activities may be
warranted; otherwise, conclude that no further action is required.

DQO Step 6: Specify Error Tolerances

Previously unsampled areas are in locations where industrial activities are believed to have not
occurred or at least not to the same degree that occurred in the SWMUs. Thus the areas to be
sampled are expected to have arsenic concentrations that are less than or equal to those
observed from previously sampled areas. The null hypothesis was chosen to be that the data to
be collected will have a mean arsenic concentration less than the arsenic SCTL (2.1 mg/kg).

It is understood that spatial differences in arsenic concentrations, variations in sample collection
technique, analytical uncertainty, etc., can cause arsenic concentration results to be somewhat
uncertain. This is true whether examining an arsenic concentration for a single sample or a
mean concentration for multiple samples. The inevitable conclusion is that any measurement of
the mean arsenic concentration is almost certain to not be equal to the true mean concentration.
Hence, the measured mean will either be greater than or less than the true mean. The problem
is that there is no way to know whether it is greater than or less than the true mean. In
statistical parlance, this leads to two types of decision error that can be made from a
measurement. With the null hypothesis as stated above, a Type | error is erroneously deciding
that the true mean concentration exceeds 2.1 mg/kg. This would occur when the measured
mean value is greater than 2.1 mg/kg, but the true mean is less than 2.1 mg/kg. Type Il error
would be to erroneously decide that the mean arsenic concentration is less than 2.1 mg/kg.



This would occur when the measured mean concentration is less than 2.1 mg/kg, but the true
mean concentration is greater than 2.1 mg/kg.

Statisticians have devised a way to manage this decision uncertainty. The general approach is
to first recognize that either type of error is possible and that one type of error might actually be
made. The goal is to collect enough samples to minimize each type of error to a tolerable level.
It is recognized that the chance of making either error decreases as the number of samples
collected increases. It is also recognized that the cost of sample collection and analysis
increases with each additional sample. The “law” of diminishing returns says that only so many
samples can be collected before no significant benefit is added by additional sample collection.

VSP Approach A (Corresponds to Decision Rule 1)

After recognizing that either type of error can be made, it is customary to establish the tolerable
probabilities for making each error. For this study, the following rationale was used to establish
the tolerable probabilities. It was first recognized that there is a concentration region close to
the mean within which it is acceptable to ignore decision errors. Because a typical RPD value
for duplicate samples is less than 50 percent, the action level was multiplied by about 50
percent to yield 3.15 mg/kg. Within the concentration range of 2.1 to 3.15 mg/kg, the tendency
will be to error on the side of not taking corrective action even if the true mean concentration
exceeds 2.1 mg/kg. The rationale for this is that more than 800 samples have already indicated
that the true mean is less than 2.1 mg/kg.

The range of 2.1 to 3.15 mg/kg is called the Gray Region and 3.15 mg/kg is called the upper
bound of the Gray Region (UBGR). The action level, 2.1 mg/kg, is the lower bound of the Gray
Region (LBGR). At this point we ask ourselves the following question: If the true concentration
were infinitesimally less than 2.1 mg/kg, what would be the tolerance for concluding that the
mean concentration exceeds 2.1 mg/kg? Because the true mean is not that different than the
STCL, the tolerance is relatively high. The study team set this tolerance at 20 percent. This
means that if the statistical study could be repeated many times, 20 percent of the time the team
would tolerate taking corrective action even though the true mean arsenic concentration was
slightly less than 2.1 mg/kg. Now we ask: If the true mean concentration were infinitesimally
greater than 3.15 mg/kg what would be the tolerance for not taking corrective action? Because
the true mean in this scenario is slightly greater than the upper end of the region where we
agreed that decision errors are not very serious, the tolerance is also relatively high. However,
the study team set the tolerance for this error at 10 percent because the UBGR is already
greater than the 2.1 mg/kg action level.

The last statistical value to be established was the estimated standard deviation of the data to
be collected. The planning team reasoned that the standard deviation is likely to be less than
the standard deviation of the available data. Using available subsurface soil data (more than
300 data concentration values) the computed standard deviation was 1.82 mg/kg. Subsurface
soil data were used because they represent the greater standard deviation of the surface and
subsurface data. This is a conservative approach that causes the number of required samples
to be artificially inflated.

VSP Approach B (Corresponds to Decision Rules 2 and 3)
In this scenario the intent is to determine whether the mean arsenic concentrations of two data

sets differ by more than a prescribed amount (called delta). The planning team decided that a
difference of less than about half of the standard deviation of available data, or 0.9 mg/kg, was



too difficult to detect. Furthermore, the mean subsurface soil arsenic concentration was 1.25
mg/kg and adding 0.85 mg/kg to 1.25 mg/kg yields the 2.1 mg/kg action level. The team wanted
to be confident that exceedances of the action level are reasonably detectable.

The LBGR was set at 0.85 mg/kg. This means that the minimum detectable difference between
the current mean of 1.25 mg/kg and the mean of the new data should be at least 0.85 mg/kg.
Because the baseline assumption, however, is that the actual mean for the new data will not be
greater than 2.1 mg/kg, some latitude is allowed for the mean to be as great as 3.15 without
much concern for concluding that the site is not contaminated when in fact it is contaminated,
based on regulatory standards. This is the upper gray region boundary concentration in VSP
Approach A. With this upper concentration limit and a current mean of 1.25 mg/kg, the width of
the gray region for differences between mean is 3.15 mg/kg — 1.25 mg/kg = 1.9 mg/kg. Thus
the gray region for differences between means runs from 0.85 mg/kg to 1.9 mg/kg where 1.9
mg/kg is the upper bound of the gray region (UBGR) for differences between data set means.
Alpha and beta were maintained as above: alpha = 10 percent at the LBGR; beta = 20 percent
at the UBGR.

If the difference between data set means is 1.9 mg/kg, this would equate to the actual
concentration of the newly sampled areas being 1.25 mg/kg + 1.9 mg/kg = 3.15 mg/kg when
these areas are considered to be more contaminated than the previously sampled areas. If the
newly sampled areas are less contaminated then previously sampled areas, the mean arsenic
concentration of the newly sampled areas would be 1.25 mg/kg — 1.9 mg/kg = -0.65 mg/kg, Of
course, this result (a negative concentration) is untenable and simply indicates that the current
mean arsenic concentration is close to non-detect values.

Step 7: Optimize the Design

Two approaches were taken to devise the proposed sampling plan. The first approach used
EVS-PRO to krig the data and estimate arsenic concentrations for areas not previously sampled
as described below in the GIS Approach. The VSP approach relies primarily on statistical
inferences based on decision error tolerances developed in Step 6, above.

EVS-PRO Approach

The following optimization approach was taken to arrive at the sampling distribution presented
in Figure 1. First, the available surface and subsurface soil results were combined into a single
data set. The results were plotted spatially to show surface soil spatial coverage and
subsurface soil spatial coverage.

There were fewer subsurface soil data collected (337 samples) than surface soil data (550
samples). Furthermore, the plotted subsurface soil data represented less spatial coverage
across the study area than the surface soil data. While most sample locations with a
subsurface sample also have an associated surface soil sample, the converse is not always
true, thus causing the discrepancy between spatial coverages. Since it is planned that for each
newly proposed sample location, both a subsurface and a surface sample would be collected, it
was decided to focus the kriging efforts on the subsurface soil data as a “worst case scenario”
to maximize the improvement in overall spatial coverage for both data sets.

The subsurface soil data were kriged to obtain estimates of arsenic concentrations where
samples had not been collected previously. Based on the kriged data, areas representing the
greatest degree of uncertainty in the estimated concentrations were identified. EVS-PRO



defines uncertainty as a function of predicted concentration levels and the resulting confidence
levels of those predictions where uncertainty is high at locations where concentrations are
predicted to be relatively high, but the confidence in that prediction is low.

The modeling software was then used to add a humber of points to the spatial plot to reduce the
estimated uncertainties. The software allows the user to specify two primary factors during this
optimization: 1) the factor within which the estimated concentration is expected to agree with the
true concentration and 2) the confidence level of this estimate.

The primary objective was to obtain at least an 80 percent confidence that all estimated
concentrations were within a factor of 1.7 of the true value for at least 90 percent of the area
covered by NAVSTA Mayport. In this case, it was assumed that knowing any arsenic
concentration to within a factor of 1.7 of the true concentration would be acceptable.

The factor of 1.7 represents a relative percent difference (RPD) of approximately 50 percent
[200% x (1.7x — x)/(1.7x+x) = 52%)]. This value (i.e., 50 percent) is commonly used as the upper
end of the target acceptance range for field duplicate sample precision and also represents a
relative standard deviation (RSD) of approximately 37 percent. These conservative input error
limits were used because the interpolated arsenic concentrations generated by the kriging
model were based on sparsely distributed samples in some of the areas. This can result in
large concentration estimate errors that will not be measurable until the data are collected.

Another reason for using conservative input values is that some sampling locations may not be
accessible because the ground surface could be unstable or obstacles could be present. The
sampling team will be able to move a sample location up to 100 feet away from the designated
location without effecting spatial distribution. This 100 feet limit represents less than the radius
of influence of each new sample location in the kriging model. This approach was taken to fine
tune the kriging model because some of the computer generated sampling locations were
placed on a runway or in a building.

Confidence plots were generated for the original 337 subsurface soil samples using a factor of
1.7. Subsequent plots were then generated using factors of 1.5, 1.85, and 2.0 for comparison
purposes. The results of these plots are presented in Figure 2.

Confidence plots were then generated using the original 337 subsurface soil samples plus an
additional 40 samples as designated by the modeling software based on the areas of greatest
uncertainty. The placement of some locations were modified just enough to avoid known
obstacles such as buildings, runways, and roads. Proposed locations that the modeling
software placed within the Turning Basin were relocated to the two “native soil” areas. These
plots were generated using factors of 1.5, 1.7, 1.85, and 2.0 for comparison purposes. The
results are presented in Figure 3.

An additional objective was to ensure that at least seven samples were collected from the two
“native soil” areas. Seven samples were chosen because the study team’s experience with
similar projects indicated that five to seven samples often provide enough data to make
defensible decisions when the true mean concentration differs from the action level by at least
50 percent. Figure 1 shows that this objective was achieved.



VSP Approach A (Corresponds to Decision Rule 1)

Using the inputs from DQO Step 6, VSP (Version 4.4b) was used to compute the minimum
number of samples that should be collected to meet the specified decision performance. The
outputs are provided in Attachment A along with explanatory text and graphs to support the text.

The VSP software uses the following equation (when ignoring analytical uncertainty) to compute
the required number of samples:

2 2 2
_2s (Zl-a + Zl-ﬂ) Z,,
n= ) +
A

In this equation, n is the minimum number of samples required to yield the desired decision
making confidence; s is the expected standard deviation of the data; alpha () and beta (/) are
the Type | and Type Il error tolerance values; and z is the standard normal deviate. Delta (4) is
the width of the gray region.

The arsenic concentrations for the available data were not normally distributed. Therefore, the
VSP software was run in the “non-parametric’ mode. This mode makes very few assumptions
about the distribution of the data.

Run 1:

Analytical uncertainty was ignored because it is commonly understood to be much less than the
sampling uncertainty. Sampling uncertainty is the inherent variability in concentration from one
sample to another. The VSP software computed that at least 29 samples should be collected to
meet the decision specifications.

VSP outputs for this approach are provided in Attachment A.
Run 2:

After computing the number of samples using these inputs, another computation was done.
The standard deviation of existing subsurface data is 1.82 mg/kg. It is commonly recognized
that being able to detect a difference less than a single standard deviation between a mean
concentration and a numerical criterion frequently is not cost-effective. Therefore the
computation was rerun using 1.8 mg/kg as the width of the gray region boundary. This yielded
UBGR = 2.1 mg/kg + 1.8 mg/kg = 3.9 mg/kg. The number of samples computed was 10. This
helps to confirm that approximately 29 samples should be sufficient. This provides some
perspective on the previously computed 29 samples.

VSP outputs for this approach are not included in this report.
VSP Approach B (Corresponds to Decision Rules 2 and 3)
Based on the specifications of DQO Step 6, the VSP software computed the minimum number

of samples to be 32. This is an indication that discriminating between data set means is likely to
be more difficult than discriminating between the mean concentration of a data set and the 2.1



mg/kg action level. Given that the data to be collected are expected to have a lower mean
arsenic concentration than previously collected data, this is not a serious deficiency.

VSP outputs for this approach are provided in Attachment B.
Sampling Plan Synopsis

Based on the VSP and EVS-PRO computations, it is evident that about 30 to 40 samples would
be sufficient to support all three decision rules (assuming the input assumptions hold). Because
both surface and subsurface soils must be represented, the total number of soil samples should
be 60 to 80, with half of the samples collected in the surface soil and the other half in the
subsurface soil. The surface soil interval is 0 to 2 feet bgs; the subsurface soil interval is 2 to 8
feet bgs. In the subsurface, it is desirable to represent all possible depths without collecting the
entire 2 to 8 foot bgs interval at each location. Therefore, the subsurface soil at each sample
location will be divided into three 2-foot intervals (2-4 feet, 4-6 feet, and 6-8 feet) and samples
will be alternatively collected from one of the subsurface intervals. Every location will be
sampled in the 0-2 foot interval. This strategy will yield two soil samples at each location, a
surface sample and a subsurface sample drawn from one of the three possible 2-foot
subsurface intervals.

Because the number of additional soil sample locations calculated by EVS (40) and VSP (32)
represent the minimum number required to satisfy the goals of this study, it was decided that 80
samples will be collected at the 40 locations specified by the EVS software. All samples will be
stored, prepared for analysis, and analyzed in as similar a manner to previous operations as
practicable.
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Attachment A

VSP Approach A



Random sampling locations for comparing a median with a fixed threshold (nonparametric - MARSSIM)

Summary

This report summarizes the sampling design used, associated statistical assumptions, as well as general guidelines for
conducting post-sampling data analysis. Sampling plan components presented here include how many sampling locations
to choose and where within the sampling area to collect those samples. The type of medium to sample (i.e., soil,
groundwater, etc.) and how to analyze the samples (in-situ, fixed laboratory, etc.) are addressed in other sections of the
sampling plan.

The following table summarizes the sampling design developed.

SUMMARY OF SAMPLING DESIGN

Primary Obijective of Design Compare a site mean or median to a fixed threshold
Type of Sampling Design Nonparametric

Sample Placement (Location) Simple random sampling

in the Field

Working (Null) Hypothesis The median(mean) value at the site

is less than the threshold

Formula for calculating Sign Test - MARSSIM version
number of sampling locations

Calculated total number of samples |29

Number of samples on map 2 0
Number of selected sample areas ® |0
Specified sampling area ° 5000.00 ft?
Total cost of sampling ¢ $15500.00

@ This number may differ from the calculated number because of 1) grid edge effects, 2) adding judgment samples, or 3)
selecting or unselecting sample areas.

b The number of selected sample areas is the number of colored areas on the map of the site. These sample areas
contain the locations where samples are collected.

¢ The sampling area is the total surface area of the selected colored sample areas on the map of the site.

4 Including measurement analyses and fixed overhead costs. See the Cost of Sampling section for an explanation of the
costs presented here.

Primary Sampling Objective

The primary purpose of sampling at this site is to compare a site median or mean value with a fixed threshold. The
working hypothesis (or 'null' hypothesis) is that the median(mean) value at the site is less than the threshold. The
alternative hypothesis is that the median(mean) value is equal to or exceeds the threshold. VSP calculates the number of
samples required to reject the null hypothesis in favor of the alternative one, given a selected sampling approach and
inputs to the associated equation.

Selected Sampling Approach

A nonparametric random sampling approach was used to determine the number of samples and to specify sampling
locations. A nonparametric formula was chosen because the conceptual model and historical information (e.g., historical
data from this site or a very similar site) indicate that typical parametric assumptions may not be true.

Both parametric and non-parametric equations rely on assumptions about the population. Typically, however,
non-parametric equations require fewer assumptions and allow for more uncertainty about the statistical distribution of
values at the site. The trade-off is that if the parametric assumptions are valid, the required number of samples is usually
less than if a non-parametric equation was used.

Locating the sample points randomly provides data that are separated by many distances, whereas systematic samples
are all equidistant apart. Therefore, random sampling provides more information about the spatial structure of the
potential contamination than systematic sampling does. As with systematic sampling, random sampling also provides
information regarding the mean value, but there is the possibility that areas of the site will not be represented with the
same frequency as if uniform grid sampling were performed.



Number of Total Samples: Calculation Equation and Inputs

The equation used to calculate the number of samples is based on a Sign test (see PNNL 13450 for discussion). For this
site, the null hypothesis is rejected in favor of the alternative one if the median(mean) is sufficiently larger than the
threshold. The number of samples to collect is calculated so that if the inputs to the equation are true, the calculated
number of samples will cause the null hypothesis to be rejected.

The formula used to calculate the number of samples is:

(Z e T <1 g
n=1 5
4{SignF—0.5)
where
A
SignP =0 7
2
2 Sana{yﬁcai
S.srzmpie -
F
®(z) is the cumulative standard normal distribution on (-,z) (see PNNL-13450 for details),
n is the number of samples,
S is the estimated standard deviation of the measured values including analytical error,
A is the width of the gray region,
o is the acceptable probability of incorrectly concluding the site median(mean) exceeds the threshold,
B is the acceptable probability of incorrectly concluding the site median(mean) is less than the threshold,
Z1_a is the value of the standard normal distribution such that the proportion of the distribution less than Z1_a is 1-q,
Z1_B is the value of the standard normal distribution such that the proportion of the distribution less than Z1-B is 1-B.

Note: MARSSIM suggests that the number of samples should be increased by at least 20% to account for missing or
unusable data and uncertainty in the calculated value of n. VSP allows a user-supplied percent overage as discussed in
MARSSIM (EPA 2000, p. 5-33).

The values of these inputs that result in the calculated number of sampling locations are:

Parameter
S A o B |Z.,° |z

(63
1-a -8

29/1.8 |1.05 |0.2/0.1]/0.841621{1.28155

a

Analyte | n

@ The final number of samples has been increased by the MARSSIM Overage of 20%.
® This value is automatically calculated by VSP based upon the user defined value of .
¢ This value is automatically calculated by VSP based upon the user defined value of g.

The following figure is a performance goal diagram, described in EPA's QA/G-4 guidance (EPA, 2000). It shows the
probability of concluding the sample area is dirty on the vertical axis versus a range of possible true median(mean) values
for the site on the horizontal axis. This graph contains all of the inputs to the number of samples equation and pictorially
represents the calculation.

The red vertical line is shown at the threshold (action limit) on the horizontal axis. The width of the gray shaded area is
equal to A; the lower horizontal dashed blue line is positioned at ¢, on the vertical axis; the upper horizontal dashed blue
line is positioned at 1-8 on the vertical axis. The vertical green line is positioned at one standard deviation above the
threshold. The shape of the red curve corresponds to the estimates of variability. The calculated number of samples
results in the curve that passes through the lower bound of A at ¢, and the upper bound of A at 1-8. If any of the inputs
change, the number of samples that result in the correct curve changes.



MARSSIM Sign Test

n=29, alpha=20%, beta=10%, std.dev.=1.8
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Statistical Assumptions
The assumptions associated with the formulas for computing the number of samples are:

1. the computed sign test statistic is normally distributed,

2. the variance estimate, S?, is reasonable and representative of the population being sampled,
3. the population values are not spatially or temporally correlated, and

4, the sampling locations will be selected randomly.

The first three assumptions will be assessed in a post data collection analysis. The last assumption is valid because the
sample locations were selected using a random process.

Sensitivity Analysis
The sensitivity of the calculation of number of samples was explored by varying s, UBGR, 3 and ¢, and examining the
resulting changes in the number of samples. The following table shows the results of this analysis.

Number of Samples
o=10 o=15 o=20

s=3.6|s=1.8|s=3.6 | s=1.8|s=3.6 | s=1.8
B=5 | 4750 1192| 3988| 1001 3430| 861
UBGR=110|B=10| 3645 915 2981 748| 2501 628
B=15 2981 748  2384| 599 1958| 491
B=5 | 1192 303| 1001| 255| 861| 219
UBGR=120|3=10| 915 232, 748 190| 628 160
B=15 748 190 599| 153 491 125
B=5 533| 138| 448 116| 386, 100
UBGR=130|3=10| 410| 106 335 87| 281 74
=15 335 87| 268 70| 220 58

AL=2.1




s = Standard Deviation

UBGR = Upper Bound of Gray Region (% of Action Level)

B = Beta (%), Probability of mistakenly concluding that |, < action level
o. = Alpha (%), Probability of mistakenly concluding that, > action level
AL = Action Level (Threshold)

Cost of Sampling
The total cost of the completed sampling program depends on several cost inputs, some of which are fixed, and others

that are based on the number of samples collected and measured. Based on the numbers of samples determined above,
the estimated total cost of sampling and analysis at this site is $15500.00, which averages out to a per sample cost of
$534.48. The following table summarizes the inputs and resulting cost estimates.

COST INFORMATION
Cost Details Per Analysis | Per Sample |29 Samples
Field collection costs $100.00,  $2900.00
Analytical costs $400.00 $400.00| $11600.00
Sum of Field & Analytical costs $500.00| $14500.00
Fixed planning and validation costs $1000.00
Total cost $15500.00

Recommended Data Analysis Activities

Post data collection activities generally follow those outlined in EPA's Guidance for Data Quality Assessment (EPA, 2000).
The data analysts will become familiar with the context of the problem and goals for data collection and assessment. The
data will be verified and validated before being subjected to statistical or other analyses. Graphical and analytical tools will
be used to verify to the extent possible the assumptions of any statistical analyses that are performed as well as to achieve
a general understanding of the data. The data will be assessed to determine whether they are adequate in both quality
and quantity to support the primary objective of sampling.

Because the primary objective for sampling for this site is to compare the site median(mean) value with a threshold value,
the data will be assessed in this context. Assuming the data are adequate, at least one statistical test will be done to
perform a comparison between the data and the threshold of interest. Results of the exploratory and quantitative
assessments of the data will be reported, along with conclusions that may be supported by them.

This report was automatically produced* by Visual Sample Plan (VSP) software version 4.6d.
Software and documentation available at http://dqo.pnl.gov/vsp

Software copyright (c) 2007 Battelle Memorial Institute. All rights reserved.

* - The report contents may have been modified or reformatted by end-user of software.



Attachment B

V'SP Approach B



Random sampling locations for comparing two population means or medians (site and reference)
[nonparametric]

Summary

This report summarizes the sampling design used, associated statistical assumptions, as well as general guidelines for
conducting post-sampling data analysis. Sampling plan components presented here include how many sampling locations
to choose and where within the sampling area to collect those samples. The type of medium to sample (i.e., soil,
groundwater, etc.) and how to analyze the samples (in-situ, fixed laboratory, etc.) are addressed in other sections of the

sampling plan.

The following table summarizes the sampling design developed.

SUMMARY OF SAMPLING DESIGN

Primary Objective of Design

Compare a site mean or median
to a reference area mean or median

Type of Sampling Design

Nonparametric

Sample Placement (Location)
in the Field

Simple random sampling

Working (Null) Hypothesis

The difference between the medians(means)
is less than or equal to the threshold

Formula for calculating
number of sampling locations

Wilcoxon rank sum test

Calculated total number of samples |32

for each survey and reference area @

Number of samples on map ° 0

Number of selected sample areas ¢ |0
Specified sampling area @ 5000.00 ft?
Total cost of sampling © $32.00

@ Based on the analyte with the highest minimum number of survey unit samples.

® This number may differ from the calculated number because of 1) grid edge effects, 2) adding judgment samples, or 3)
selecting or unselecting sample areas.

¢ The number of selected sample areas is the number of colored areas on the map of the site. These sample areas
contain the locations where samples are collected.

4 The sampling area is the total surface area of the selected colored sample areas on the map of the site.

€ Costs for one sampling area, including measurement analyses and fixed overhead costs. See the Cost of Sampling
section for an explanation of the costs presented here.

Primary Sampling Objective

The primary purpose of sampling at this site is to compare a site median or mean value with a reference area median or
mean value. This is achieved by testing the difference between the site and reference area medians(means). The
working hypothesis (or 'null' hypothesis) is that the difference between the site median(mean) and the reference area
median(mean) is less than the threshold. The alternative hypothesis is that the difference is equal to or exceeds the
threshold. VSP calculates the number of samples required to reject the null hypothesis in favor of the alternative one,
given a selected sampling approach and inputs to the associated equation.

Selected Sampling Approach

A nonparametric random sampling approach was used to determine the number of samples and to specify sampling
locations. A nonparametric formula was chosen because the conceptual model and historical information (e.g., historical
data from this site or a very similar site) indicate that typical parametric assumptions may not be true.

Both parametric and non-parametric equations rely on assumptions about the population. Typically, however,
non-parametric equations require fewer assumptions and allow for more uncertainty about the statistical distribution of
values at the site. The trade-off is that if the parametric assumptions are valid, the required number of samples is usually
less than if a non-parametric equation was used.

Locating the sample points randomly provides data that are separated by many distances, whereas systematic samples



are all equidistant apart. Therefore, random sampling provides more information about the spatial structure of the
potential contamination than systematic sampling does. As with systematic sampling, random sampling also provides
information regarding the mean value, but there is the possibility that areas of the site will not be represented with the
same frequency as if uniform grid sampling were performed.

Number of Total Samples: Calculation Equation and Inputs

The equation used to calculate the number of samples is based on a Wilcoxon Rank Sum test. For this site, the null
hypothesis is rejected in favor of the alternative one if the difference between the site and reference area median(mean) is
sufficiently larger than the threshold. The number of samples to collect is calculated so that if the inputs to the equation
are true, the calculated number of samples will cause the null hypothesis to be rejected.

The formula used to calculate the number of samples is:

2
analyfical

4 2
n=m=1.16 % (31-5: +31-;3)2+U'-2531—a

2| &2

sample

where

is the number of samples for the site and is equal to m,

is the number of samples for the reference area and is equal to n,

is the estimated standard deviation of the measured values including analytical error,

is the width of the gray region,

is the acceptable probability of incorrectly concluding the difference between the medians(means) exceeds the
threshold,

is the acceptable probability of incorrectly concluding the difference between the medians(means) is less than the
threshold,

is the value of the standard normal distribution such that the proportion of the distribution less than Z1_a is 1-q,

Q> ®»n3I S

1-a
1-B
The values of these inputs that result in the calculated number of sampling locations are:

NN ™

Parameter
Analyte | n a b
S A o B Z Z1-B

1-q,

32/1.82 11.05 |0.1/0.2]1.28155|0.841621

@ This value is automatically calculated by VSP based upon the user defined value of .
b This value is automatically calculated by VSP based upon the user defined value of .

The following figure is a performance goal diagram, described in EPA's QA/G-4 guidance (EPA, 2000). It shows the
probability of concluding the sample area is dirty (the probability that the difference between the site median(mean) and
the reference area median(mean) exceeds the threshold) on the vertical axis versus a range of possible true differences
between the medians(means) on the horizontal axis. This graph contains all of the inputs to the number of samples
equation and pictorially represents the calculation.

The red vertical line is shown at the threshold (action limit) on the horizontal axis. The width of the gray shaded area is
equal to A; the lower horizontal dashed blue line is positioned at ¢, on the vertical axis; the upper horizontal dashed blue
line is positioned at 1-8 on the vertical axis. The vertical green line is positioned at one standard deviation above the
threshold. The shape of the red curve corresponds to the estimates of variability. The calculated number of samples
results in the curve that passes through the lower bound of A at ¢, and the upper bound of A at 1-8. If any of the inputs
change, the number of samples that result in the correct curve changes.



Wilcoxon Rank Sum Test
m=n=32, alpha=10%, beta-20%, std dev.=1.82
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Statistical Assumptions

The assumptions associated with the formulas for computing the number of samples are:

1. the data from each area (site and reference area) originate from symmetric (but not necessarily normal)
populations,

the variances of the site and reference populations are equal,

the variance estimate, S?, is reasonable and representative of the populations being sampled,

the population values are not spatially or temporally correlated, and

the sampling locations will be selected randomly.

The first four assumptions will be assessed in a post data collection analysis. The last assumption is valid because the
sample locations were selected using a random process.

aohrwN

Sensitivity Analysis

The sensitivity of the calculation of number of samples was explored by varying the standard deviation, upper bound of
gray region (% of action level), beta (%), probability of mistakenly concluding that, < action level and alpha (%), probability
of mistakenly concluding that |, > action level and examining the resulting changes in the number of samples. The
following table shows the results of this analysis.

Number of Samples
o=5 o=10 o=15
$=3.64|s=1.82|s=3.64 | s=1.82|s=3.64|s=1.82
=15 202 51 151 38 121 31
UBGR=110|3=20 174 44 127 32 99 25
B=25 151 39 108 28 82 21
=15 202 51 151 38 121 31
UBGR=120 | =20 174 44 127 32 99 25
B=25 151 39 108 28 82 21
UBGR=130| =15 202 51 151 38 121 31

AL=0.85




B=20|174|44|127|32|99|25
B=25|151|39|108|28|82|21

s = Standard Deviation

UBGR = Upper Bound of Gray Region (% of Action Level)

B = Beta (%), Probability of mistakenly concluding that |, < action level
o. = Alpha (%), Probability of mistakenly concluding that, > action level
AL = Action Level (Threshold)

Cost of Sampling

The total cost of the completed sampling program depends on several cost inputs, some of which are fixed, and others
that are based on the number of samples collected and measured. Based on the numbers of samples determined above,
the estimated total cost of sampling and analysis at this site is $32.00, which averages out to a per sample cost of $1.00.
The following table summarizes the inputs and resulting cost estimates.

COST INFORMATION
Cost Details Per Analysis | Per Sample |32 Samples
Field collection costs $1.00 $32.00
Analytical costs $0.00 $0.00 $0.00
Sum of Field & Analytical costs $1.00 $32.00
Fixed planning and validation costs $0.00
Total cost ? $32.00

@ Total cost for one sampling area.

Recommended Data Analysis Activities

Post data collection activities generally follow those outlined in EPA's Guidance for Data Quality Assessment (EPA, 2000).
The data analysts will become familiar with the context of the problem and goals for data collection and assessment. The
data will be verified and validated before being subjected to statistical or other analyses. Graphical and analytical tools will
be used to verify to the extent possible the assumptions of any statistical analyses that are performed as well as to achieve
a general understanding of the data. The data will be assessed to determine whether they are adequate in both quality
and quantity to support the primary objective of sampling.

Because the primary objective for sampling for this site is to compare the difference between the site and reference area
median(mean) values with a threshold value, the data will be assessed in this context. Assuming the data are adequate,
at least one statistical test will be done to perform a comparison between the data and the threshold of interest. Results of
the exploratory and quantitative assessments of the data will be reported, along with conclusions that may be supported by
them.

This report was automatically produced* by Visual Sample Plan (VSP) software version 4.7.
Software and documentation available at http://dqo.pnl.gov/vsp

Software copyright (c) 2007 Battelle Memorial Institute. All rights reserved.

* - The report contents may have been modified or reformatted by end-user of software.



ATTACHMENT 2

TETRA TECH RESPONSE TO UNIVERSITY OF FLORIDA COMMENTS
JUNE 22, 2007



Response to University of Florida Comments on “Using Statistics to
Calculate the Additional Samples needed to fully identify the Arsenic
Concentrations in Soil across Naval Station Mayport, FL”

June 22, 2007

Comment 1:

The analysis is intended to address two questions (pg 2): “Are arsenic
concentrations from already sampled areas significantly different, based on
statistical analysis, than arsenic concentrations in previously unsampled areas?”
and “Are arsenic concentrations from already sampled areas significantly
different, based on statistical analysis, than arsenic concentrations in the native
soil areas?” The intent of the first question appears to be a determination of
whether -arsenic concentrations in SWMUs are representative of “anthropogenic
background,” and the second question a determination of whether arsenic
concentrations in SWMUs are representative of natural background conditions.
Both are legitimate issues to address in managing potential soil arsenic
contamination. In Florida (under Chapter 62-780, FAC), naturally-occurring
chemicals are not considered.to pose an unacceptable risk if they are present in
concentrations equivalent to local, unaffected background conditions [second
question]. There is no basis in rule to eliminate a chemical from consideration
based on comparison with anthropogenic background levels, but such
comparisons are valuable nonetheless because they aid in determining whether
a release has occurred for which cleanup can be compelled, and if so, the
operational boundaries of that release.

In describing the analytical approach (pg 4), a third comparison is presented —
the mean arsenic concentration from previously unsampled areas with the
Florida residential soil cleanup target level (SCTL) for arsenic of 2.1 mg/kg. The
rationale for this comparison is unclear. It has no direct bearing on either the
primary questions to be addressed by the analysis (see above), nor are there
obvious regulatory implications of a finding one way or the other (except perhaps
calling into question whether the background locations were truly unaffected).

Response to Comment 1:

The SCTL of 2.1 mg/kg is introduced on page 1 of the subject report in “DQO Step
1 — State the Problem”. This cleanup level provides a point of reference that
reflects a conservative cleanup level to which soils may be remediated. The
conservatism of SCTLs, in general, is reflected in statements such as, “Therefore,
a value of 200 mg/day is considered to be conservative estimate of the mean
[ingestion rate]” and “This assumption [of exposed skin area] is reasonably
conservative...” (FDEP, 2005). FDEP (2005) also states that “SCTLs are based
on default assumptions and are intended to be widely applicable.”



The following text will be inserted at the end of DQO Step 2 — State the Problem
in the next issue of this document:

“‘Also of interest is whether the concentrations in a particular area
significantly exceed the typical soil cleanup level of 2.1 mg/kg. This level
represents a target to which a site may be remediated.”

Comment 2:

The analytical approach (pg 4), one of the decision rules is stated as follows: “If
mean arsenic concentrations from already sampled areas are greater than
arsenic concentrations in previously unsampled areas, additional study activities
may be warranted, otherwise, conclude that no further action is required.” We
assume by “no further action,” the report means no further background sampling
or statistical comparison, not “no further action” in terms of cleanup. In effect,
this result would mean that arsenic concentrations in the SWMUs are greater
than anthropogenic background, in which some remedial action could be
warranted. The same comment applies to the decision rule that follows this one
in text referring to the comparison between mean arsenic concentrations in
already sampled areas and native soil areas.

Response to Comment 2:

“‘No further action” in the context cited above means no further sampling or
statistical analysis is required. This clarification will be added to the next issue of
this document.

Comment 3:

The surface soil interval is specified as 0 to 2 ft below land surface bgs (pg 9),
and subsurface soil will be divided into 2 ft intervals from 2 to 8 ft bgs. As a
practical matter, some vertical compositing is necessary, and 2 foot intervals for
soil below 2 ft bgs is reasonable, in our opinion. However, representing surficial
soil as a single 0 to 2 ft bgs composite weakens the analysis. In some situations,
arsenic contamination can remain near the surface, and vertical compositing with
lower, cleaner soils results in an underestimation of the concentration to which
individuals have the greatest contact. For this reason, FDEP recommends
sampling intervals for metals of 0 to 0.5 ft bgs, 0.5 to 2 ft bgs, and two-foot
intervals thereafter. We realize that the use of historical data may prevent the
soils from being divided into these intervals but, if data for these intervals exist,
they should be used in the analysis.



Response to Comment 3:

The selected surface soil interval was a matter of practicality. On one hand, the
actual subinterval for any particular soil sample was not consistently known.
Therefore, it is impossible to accurately segregate samples based on
subintervals within two feet of ground surface. On the other hand, the samples
that have a bottom depth of two feet or less are readily discerned from those with
a bottom depth greater than 2 ft bgs. Part of the difficulty derives from
incomplete historical records. As a matter of practicality, the Navy also believes
it is reasonable to use the 0 to 2-ft interval to represent surface soils because it
spans all reasonable surface intervals associated with typical exposure
scenarios.

Comment 4:

Figure 1 shows proposed sampling locations that include areas near large
buildings and a runway. Without additional information, it is impossible to
determine whether locations near buildings are potentially influenced by prior
activities or releases. Also, if the areas near runways are in a swale or area that
collects surface water runoff, they will be unsuitable for assessment of
background conditions.

Response to Comment 4:

The unsampled areas selected for sampling in this study are not located in areas
of concern (AOCs) or solid waste management units (SWMUs). Whereas
unsampled areas may reflect anthropogenic contamination, any potential cleanup
in these areas to concentrations less than anthropogenic background levels is
not likely to be required. Therefore, the use of samples collected from the areas
in question is viewed to be acceptable.

Comment 5:

A site-specific relative percent difference should be used for the calculations.
The upper end estimate of the variance (based upon the acceptance range for
field duplicate sample precision) is not conservative, as the report contends, and
the UBGR and the factor within which the estimated concentration is expected to
agree with the true concentration could be overestimated. '

Response to Comment 5:

Forty out of 51 surface soil RPD values were less than 50 percent and the
highest value was 112 percent. All other values were between 50 and 74
percent. Twenty out of 21 subsurface RPD values were less than 50 percent and
the highest was 53 percent. In total, 60 out of 72 RPD values across all soil



samples were less than 50 percent. These values support the use of 50 percent
RPD as an upper limit. In addition, the actual standard deviation for surface soil
(=1.08 mg/kg) was almost the same value obtained (=1.05) based on a typical
upper limit of 50 percent RPD. For subsurface soil the actual standard deviation
was 1.82 mg/kg. Given these statistical parameters and the fact that planning
inputs to the computation of number of samples are only estimates, the Navy
believes the inputs are valid. See also the response to comment 7.
Furthermore, the computed number of samples represents the number of
samples to be collected from each population and is far less than the 800+
samples already collected. Therefore, more statistical power will be achieved in
the data analysis than would be expected based on the number of sample
computations presented in the subject report.

Comment 6:

Page 5 of the report states “Subsurface soil data were used because they
represent the greater standard deviation of the surface and subsurface data.”

When determining the UBGR for VSP Approach A, Run 2, the subsurface soil
standard deviation was added to the arsenic criteria to yield a value of 3.9 mg/kg.
Although this may be an appropriate number for subsurface soil, it is an
overestimation for surface soils. The surface soil standard deviation is smaller
and will yield a smaller UBGR. ' '

Response to Comment 6:

The standard deviation, s, of the subsurface soil data was approximately 1.8
mg/kg and for surface soils it was approximately 1.2 mg/kg. If the UBGR is
determined by adding the value of s to 1.2 mg/kg, the width of the gray region, A,
is equal to s. Computation of the number of samples depends on A and s, but
the absolute location of the UBGR is not important in this regard. This can be
seen by inspection of the equation on page 8, which incorporates A and s, but
not UBGR. In VSP Approach A, Run 2 was developed using LBGR = 2.1 mg/kg
and s = 1.8 mg/kg. In this case A = 1.8 mg/kg as well. The number of samples
computed by VSP depends on the square of the standard deviation (i.e., the
variance) divided by the square of the gray region width. However, the gray
region width and the standard deviation are equal, so the ratio is unity (1.0). The
same will be true no matter what value is selected for s.

To make this clearer, the following text will be inserted at the end of the first
paragraph of VSP Approach A, Run 2 in the next issue of this document:

“The number of samples is essentially proportional to the ratio A/s.
This can be seen by inspecting the equations in Appendices A and
B. The approach used in this Run 2 requires that A = s, therefore,



the same number of samples is computed regardless of the value
used for s.”

Comment 7:

The null hypotheses used in both Attachment A and Attachment B assume the
mean value for the previously sampled areas (SWMUs) and the difference
between mean values is less than or equal to the threshold. In effect, these
hypotheses assume that the SWMUs represent background conditions, unless
the statistical comparison shows, with high confidence, that this presumption is
false. This is not very conservative. When the data are obtained, they should
also be used to test the alternative hypothesis that the previously unsampled
areas and the already sampled areas are different. This approach guards
against making the more harmful error of concluding that the site is not
contaminated when in fact it is.

Response to Comment 7:

The overall soil mean is 1.15 mg/kg with a subsurface soil mean of 1.25 mg/kg
and a surface soil mean of 1.05 mg/kg. With standard deviations comparable in
magnitude to this value, there is little “room” for a mean in the unsampled areas
to be low enough to cause the SWMU data sets to appear different than the
unsampled area data sets. Therefore, the Navy is comfortable in stating the null
hypotheses as presented in the subject report. After data collection, the null and
alternative hypotheses will be evaluated. This is an inherent part of evaluating
the decision rules.
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FIELD FORMS



1 /20 /o7

FTWITANG IRCROEANGY JTAROY

__ /12 600436 Soic  SampLing cro 33 Us Navy
Peessniver @ TErry Clorrenan. ( e), Doward Haedison (DH) B |
| Teuck 200! F-250 <) B -
Pron€s $Y31, sY429 -
) 3 . LeveL D T
WEATHER i F5°F, Mostey  Sunny B ]'
| OBYECTIVE  (ouceer 80 Sue SAmAES Fem Yo l.xn'nops -
Fok. Atsenit Backotound Sruay,
;o1oo Tc f' DH AT TenuS office FheParine Fot  Today's WoRK. B
0880 Tc | DH DEPART Fok NAVSTA MayPoRT. |
0910 Te | DH om Base. Bo Pex up Tuege Dic Aamirs Feom
B Wayne  RueiFo. _ | |
0930 ve ¢ DH Ser uP ! Beow To Closer Sen SampPees _( See
TaBte Becad For Derar c.s__)_
Brwo 2 Sampte ID Timg ANALYSIS Las Nearriwg (8)) | Easrive (H)
sBol MPTBE- Ssol-01 - N260F 0939 Arstle | AwuTeST | 516162.165 | 2994372.298]
Y |merBo-seor-o3-n260% | 0959 1 V] ¥
SB02  |mPTB&-$50Z-0l- 11260%F | |olb SIS 12, 309 [2943408.418
b |merBe-sgon-o4-meeor | jozs VI
$Bo3 |MPTBG ~$S63 01~ 1260F | 1040 ] S1938%. 368 |299/06/.99F |
J PTBL- SBO3-03-11260%F |  (ovb ) ¥
S804 PTG SSOY -0t ~ 12607 loSS 1519559. 864 |29Y1018.636
d BG-SBoM= 10~ 12607 | 11y y | ¥
SRos [MeTBG - SS05 - 01 - 12God Nnsi 519438.833 |2940816.386
B MPTBG- SBOS -06- 11260 | 1201 { J | 3 |
$Bob  |MPTBE- $S0b - 01 - 112607 1218 S2y4y. 903 2937362.017
4 MPTBG - $BoG- 05 - 11260F | 1229 R R
B3 MPTBG-$50%-0] - 112603 1243 2091y, 399 |2937859. %3
J MPTBL-SBoF-05- 12607 | 1253 _ y
5808 PTBL-SS0B~01 - N26o% | (309 1 | SBIYE.I1S! |243%009. 524
J, MPTB6 -SB0D - 03~ 112607 )33 v 0, ;[ i
X See Sorc Samoee —~lot SHEETS Foll DeTaiLS
:/ 230 TL SHous DH orHen Lacations por iﬁmamvs Wor &.
o0 Te ¢ DH DeparT NAUSTA MAYPIRT o
/| € — R
—
s Ty L




AFSLAiL Backgronaol Stnody

h)22/o3 N2 600436 Soit Sempling ¢33 ng Mavy
__ VarSoansl ! ?@%&JJ Heardison (vn) B
. Thweke ! Zobd F-2ASO_[SD
at. " SY29
PPE| Lgf.! P
_,‘y_ciug\l_u_ oy, Oovircast ‘s.:!t‘t Lg_-'_n_y_ " SkM.)'__-"s_eJ\_tc\.ZLn_a _
| ebiuhbe’ Qollleet B0 Sol) Semples §tem (Y0 Jocatlans for Arseary
Sactegronadd Stnely |
070~ Dt TeMny oFRee preparing for Todayls werk |
|_ 3% -~ DM Jh,au& s | for  MAVSTA ,Muy poord | |
_ ©09%10 -~ A." Qommese ll&' 3&\"'(—__4 Lone ,‘AL . _w'Ao‘{:"o J.Lti('\_l
L98S - DM pf wpl Nmalaing  Pla Pesmity From | Wayae Firifoy
1025 < Dl . Dirst T doeation T aetHingnp to Qollect  soll ||
srapits  (SeL table belew Yor Details)
___Bg‘a:-* 5&‘:‘. IO Time Anu"li: Lab Mrrthis B) Eas“:.k@-)
Risde Blak| MPTBL-RBOI-N2303 | 7035 | Avseate | Acntest N/A ANJA ]
SBOq | merRe-S804-01-n270% | Io4S STF962.539| 296375378
v MPTRG-SBoq-13-12267 | 1100 v K
$B 10 MPTRE-~4810 ~ 01 - 112707 nys S13MH2 . 046 29%2».5:"»
v MPTBG-5BIo! 03 - 12303 NEo v $
SBN | MPTBE-Ssn-0)-N230% | 228 S13524.639 |2990623.3%
R’ MPTRE~5BIN 0612707 | 1235 1 I
R Bk | M7rBe-RB02-12703 | 300 Nir MR
3812 | MPTBG-592 701 - N2F07 1310 B SI1T423.353 | 2946390820
V. |mrRe-enreq-p2er | 320 v | ¥
5813 MPTBE-3513-p1- 112303 JyoS S1ygr.229 | 2944252.37)
MPT R~ $BI-DY-N2PDF | 5412 v v
Rusare Bk | mPTBG-RROS-17IBTF | yyss Mr } NA
| s8H [ mPrRe~Ssiy-D1-n 2307 1510 | $19397.2¢3 | 296950.109
U | merRe-sgM-0F-1207 | S8 i | v Voo

¥ CEE  Soll Semple Loy Shects Ror Dusalls |

Lo - ?&__Amp RS <Y M_A.osz _Mayipot‘_‘L




\28/o3 12600436 Soll_Sempling cr33 us NAWY
?twa&L_i__?gtﬂ.A_ﬂAzoL{m (v ‘LL
Temgle 2 Aol F-250_5P
Vhone %424
PPE__ " el O ‘
Weathic: TPy Oulrasst - B
olutive = Coleet 30 Soll Sampley from Y0 Locabions |
Sor__ Ax thL~Bg¢k5tm4 Sz\y_ug\_y .
070® _ DN sl TeMwns og_tick_’?rtra{';) for ‘\_‘94»_1.\. vork
o805 Do Aparts for NAvSTA MNayport ( S—
03NS DH__ab  Qommatelal 5:-\,}!._“ » hony line to yd’ .
4% DA ar  Nirst Seanple foeat tfm*_.s.;i'hn) hp.
(Su. Teable below Sor oh...*_-ou( (< )_.
Rottaa st | Sample TD Time Analysis | kab | NeotiatB)| Eastial) |
RlasateBull MPTBG - RBOY--)2T0F b94S Arseate Acmtest | NIR N/A
SRS MPYBG-451S-01 - 280} d4950 5@3}(&5&1 Z‘M;:I;.oqz
_MPTB(SJ&S'U"“%O? joeD
$81b APrBe -551b-01 - 1307 (0SS $20294.596 zWS'ItS.S?Z
v MPrRG-581-08-12807 | 1110 v
Riasate Bk | mPrB6-RBOS-0280F | 1300 . N NJA
817 MPTBG-$513-0\- W2BO 1220 | SISY3. 759 zwsyl.wz
v MPTBE-4813-03- NZBI3} 1230 y | v
818 | merBersss-o- 12303 | 130 S19635 459 |29%548999¢
7 peT86-SBIRt- N780% | y320 " 7}
Unsare Bk T MPTRE-RB0L-N2807F 1350 NA N]A
$B8iq MrT 86~ 5514-01- 11230} Y400 518528851 | 2945134434
v MPTBG- $BI4-03- 12803 | 140§ R
820 | merRe- $820-01- 12902 | 19SS 518251.528 | 2943908.098
V| meree- sB20-0%-012903]  isos ¥ v t
¥ St Sl Sumpe Loy smaats for darlrs
__1540 PH (aavas  MNASTA Mes_y P_o!"lf
4
Al = 2T

m...;..amo.aﬁtQQnlﬁﬂﬁﬁﬁﬁ.ﬁﬁﬂﬂﬁﬁﬂﬂﬂ

[



ARSENE DACKOROIVND DTUsy

“/m/°?' N2 G043 SeiL Sampung Cwwo 33 us  Navy
I Peossoner ;| Teary Coviesma (T2, Dooass Haeuen ()
K__: 200l F-250 $D |
| Pugoe_ 3 543V | SH24 -
PPE Levee D
 Weamen @ F8°F, QOvercagr
ORTECTIVE ! Covmmue | Cotgering Soit Sampes FoR.  Atsewic
- i BackGrowwd Srupy| ¢ Do Unury Lecarss. e
0700 Te § DH| AT  TLAUS OFFIcE | PASPARING | ol Tobay's WWea.
0§30 Te 1 Dn| DepArr For  wAusTA_MavPoerT. |
[ois TC § DH AT Commeacrac Gore. | Lwe T |Ger on  Rasc. _ﬁ_’___
/03§ 0N  Base| MeeT vt THomas | of  Cenmasde - Lourm SERVILE
1 Diseuss Umieiry  Lotares Fod MU Z,é 4,5, ;ZZ Tetomas |
- Savs He Kas mo Ut Ties I8 THE Ane
 J1oo Te ¢ DH  Beew YO Maan LocaTrons Foll SwMug 34,5, "Z_Z_
FoR DTHER WTILITY |Locares. T’
e ¥ NorE: Dip por Matk ALt Lecamions. Seme ARE H_&éb_ T
| L o Adcess Due| ™ Diuse| Woods. J oL
/240 | T, & BH ar  Fiast | Sampce  Location. Begm 1o Ser up } .
Courtcr Samfres (See TagLe Belovw Foa bé'nm.s)
| Boewe # Sampeg  ID TmE Avmysis | Lag  |Normwno (F¥)|€asnne (Fr)
5821 MPTBG- 5521- 01-11290%F I12So Avsenic Accutest | S1I673.570] 29400649, Y13
MPTRG-5R2)- 03- 210} | - 1255 ¥
8L | MPTBG- RBOT - 1290F 1300 NA | N
827, | mPTBe-SSRL -0\ 12903 | 1328 5ISevy. 43 [2990793.153
J [ MPTBL -8R -0p-M240F| 133
Bosars B MPTBG- RB0S- 12903 1340 N/A N/A
| SB23 [ MPrme-$323-01-12903 | 1345 "~ |sis050. 709 _leyouor.ava
i N’TBG-S’BB'D?'"'”"? 1350 v \ LY
W See  Son SambLe Lo Sueets| Fo Deraic S,
1430 T § DH | Leave WNAUSTA MaypRT. :
»‘_f\\ - —
- 1 _N\ i e
yd
_ L I \\\

Te—z lF——




ARsenic Backorounp STubY

'1/30/07 /12 600436 SoiL  SampLré Cro 33 S NAVY @&
FelLSwMEL. Terey Correwore (T¢), Dowawd Huonsuo (dH) e
Tewex  © F- 250 SD , | c
Puone  543) i : B D
PPE_ : Levee D - ¢
Wearner . F3°F , OvercasT €
0BTecTve : Conmivue 1o Couker Soit Samices  Fok  Atseric €

Backoround Sriny.
€

1700 Te £ DH ar TeNWS oFfice fRerarine Fok  Tevay's  Wer, _ &

)B4S TC ‘:__b_ll DepPaRT For NAVSTA MavPoRT, Wie Srop For. €
GAS on THE pAy Te SITE.

930 ON Base, Mo Line AT Commencrac Gare. Go. CMécx 1N €
AT Muvarions Bude 1™ Go 13 Decoce SPIC  AeeA, €

19Ys Yo f DM s Despse Sporc AveA. SeTaup 4 Beow M COueeer ¢
o Sameces. (Seg Tane Bewow Foe bemiLs) ‘

Borine 4 | Sampte ID Time | Awarysis | LAg Noeruwe (Fr) | Eastive () | @

SB2Y MPTBG - $524-0] - 113007 05SS | Arsenic | AccuresT| 51528.552 | 293%2.584 o

_ _mre(,-ssz‘l-oz-nsooz  [600 : v]/ ] \S/

SB25 | mPTBL-5625-81- N30? | JolF | SM7%. 10, | 2937pyy.%02] €

) WPTBO-$825-01- 1307 | 672 e B R ' ¢

5826  |mMPTBL-Ss2L-ol-11300F | )03 | 1515803 . 689 |29375Y8- 6LG

< MPTBL - SB2 02113003 | /637 v \J/ J -
X Sge Son. Samece Loo Sueers Fot  Demits.

L) "-n i D CHECK ouT witH MuwiTions  &be. T

llos Tt ¢ DR Lo > waywe BuaiFoy's OFEKE. ~ SPeac wrr# Fom
Asout  Dic  Fetaurs.

/260 T ' oM lLeavt Base. Wne Go Back ™ THE ofFLE To Remac

: SAMPLES  Fok  AccuresT Bewx  ul. . !

/440 Sampees  Pexed UP  BY AccutesT.

{

L




AT Bmekgrondd Shoddy

Uus Ny

12112[02 112 GooY%3t Sot| Senpling <ro 3%
Passonacl ! Oom\ci'l"»c&uof\_( P_H)_ . L
- Thuek o | F2AS6 KD
- Phony  * S4a4 A
_PPE_: heve! D
| | Waathyr ! J05 -B0¢ wa _ -
pbivetun!  Conbami to coltd__sol semples hor Arsand Baghogtmd
_ Sdmly 1 - I
ons - DH ‘~4; oMhe ‘Pn,,,ogg\ks Ror T'nlhqrs worle I
1000 = | Mew PSS walt avrtoes aft oIMEe | For werle
T lanw Q-___w.as:x_\':-t. |¥o) Y S(-Qp..l:r jcf et dn Tire
oSt Mot | w/] Tesa McMal o3 @.T\‘\,L.&Aj 40 | 4o obtealn
AnCeLsy F’“'(S Lt (e . oty - l B
1100 DH it Qet locablos  gettin Le~p feo ‘:»le_:_\ to coflluct
Soll Smaples [ See Table| Below ar olatalls) ]
| Rotbcdt | Sampln TID Time Analysis | Lab Morihis(B)  Fasting (M)
Risets Bk | MPTRG-RBO%-121203 | 1100 Arsete | Acwntest * Rucondist on hanad halid
$82% |MPTRG-S32%-01-121202 | 1IRS B — GPS it
v Mﬁss-ssz?-os-nm} )1%0
sB28 | mPTRe- sszg-mzo? - )ZoS i
Y MPT BG -SB2T -02-12120% 1216
» SB29 | MPTBL-5529-01-121%03 | 1230 L ]
v MPTRE-$82909 - 1207 )235
S8 3 | mPTBE-SS 30-01-12120%F 12SS o
V| mPrRe-S83b-02-121207| 300 BN REN
4831 | meT Bt -$83)-01- 121267 1320 |
V| merBe-s8h-oh-mze?|  j3zs
832 | mPTBE-$537-0)-12120F 1345
\d MA B ~$832-03 -0 13850 # B &
Riasary Bl | MPTRE - RBID - 1207 1Y4s 1 ,
X d;js_anuuibé_&& *‘T o <oleaterd »_m!r_,ia&w
- Thase ddabn ware Gelleckusd sn Trindble 6«4 XT_ hoadl held od _sentto
AT w!_r%‘\_l-— ?o\- Pasf,' -PN“-SS 2
i§3e 2 PN 80 ity sl belek Fo JDRibe,
i \\gﬁ\
Z LI S [231



2|3ley

Arseake Backegrond Stndy

260043k _ Setl senpling Qo &R WY
Rssonnsl . Rnald M§m{m§
Tewdk - F4so $D . L
Phont . §Y24 | R —
GR_ Toiable 6aoXT el hild
__T\ﬁ,r'.-’_l-&o;l__b
R Janther . 0k, evarens t

_G.aﬂ\nut- jo  collect 50_3_[_}&6:’;&)._&3._&.59.\\&

Dh;& 1€ VTR
_Baie bu«w{_ﬁﬁ‘l‘f

06230 - A+ _..og_tiu._ pPropas -bs..). .Po.t a&~7 yoark

OUT - LAswe o) Ryee %.r MNANSTA ..M_o_syﬁptbt"

0780 - Ay Qome~urial otq. . L”)‘ tiae .f.-o_).a..i-__ nto pose.

oS ~  Maad TmSM_JLA.L_.a\ Balleling 56 4o_» biadn ovecwss

o Stha. T“j Wil ghem PH e v\.&hs‘_-x)...,locx&ho.s. anel
§.§ut \\‘\A\‘M. So PR___ten Cosnmuaseants with.  dewer
M.L uwkﬁw\_¥J }sbf"_l Mo aloaw.

0420 - MNave an-a.A ailm_tc.M‘f\L) Locattons. ﬁs_ﬂcMﬂj

Jemvs ~ny Silee

09% - O_J:\WAL_?NS'\' _loenttvn s‘.t*ﬁ‘e} “wp . to bash Iy
Coliset  Sofl Se—poles, ((See Tobit” W detnils),
Boring Sample ID Time Annlysic hab | &PS compeldnates
 RinsabeBlak | MPT RBG-RRI-121307 pa30 Asseate Acu_.k.sl' colluehd sn Trimble
B33 | MeTBE-4833-01-)213 09 o940 | GeoXT hendheld
v | MPTBE-5R33~02-12130F | obys | and storeol B
4R34 | MPYRG-8439-01-121303 1080 Aonnloasd .
¥ I merae-sBy 0303 | Joes
%835 | mPTRL- 553K5-01- 121307 1030
MPT BE - R3S ~04 121307 103§’ o
$83( | mPYRE -553b-D1 ~121307 1085
V| merge - sgab-ou-mzoa|  poo
83 | AITRG - %33 -0 -0} 130 o
VO MerBe- sz -othmsd | 13s
SR | mPTee -5838-H)-ngy| SO
V| merRe-sean-od-mand| s
$839 | MPTRL-5534-01 -1303 1210
v MPTR -8 24-02-1230F | (18 -
SBYo | MITRIs-S440-bi-12130F nss |
V| Merep-Ssuo-y-paiser | 3o |
RiosstaBik | MPTRE ~RBI2~ 21303 1318 v Y
% S S Xoﬂy%_&uﬁi_&er_h_&“i o e

aA e B S B B A M A A A A A A e A A & A é e A A A A A & éa & A s



~ 0260048k A BkeR Sol gempling CTo 33 Ws NAVY
Ay EENE RSN EEN
- Ty wal Aatetmined  that Anlks Cr‘[u!v't_r); with back _f_f\c_k_'ﬁ imbl, |

| ___G' S——‘A—” Lz,b ,02 w}: o JJ,SDJM_ WhS  whing . inﬂ 7] > l
| 5%7 U —avel Lo bt o collucted with kpw? held T &MEJ_;. oo XT
Andk AQ\MQ%\L& saaY  ho 'S'Jo w'h isk* Q_«zt _Pa,'&_ Lpt91m5$_.‘_~7. |

oo Dolleck|f7s dunkn Qor  SBOV to SR21
1y L Beadlad _boack H%Rﬂm bo stad datn to Jen w”'5h:'l

\2!1'\!;? | NN | | ‘

007 - DA oblainty ateiss ko wiapns wun ad WAVSTA Mayput
. Cp\lu:ﬂﬂs_ 6—?5 Lodn  Tor SR A2 w0 g@g_ze ]

|

r” _"9«\!{ | I T”'_\ . t_ | ~ .

| o P wted on Table pa Awx a4, Veale wag |
CollLched on  Trimble L.oxr AL.«\ k_):.tu\ﬁi it el

Haea  saat +o Jea wﬂskf Pa;- pest precessing |




|

Bore hole Easting_@_ JNorthin
MPTBG-SBO1 528533.51 2199413.61
MPTBG-SB02 527586.36 2199788.99
MPTBG-SB03 525326.73 2202731.78
MPTBG-SB04 525291.74 2202907.26
MPTBG-SB05 525079.66 2202787.74
MPTBG-SB06 521665.36 2203899.32
MPTBG-BGO07 522154.53 2203857.67
MPTBG-SB08 521258.55 2202314.68
MPTBG-SB09 530575.38 2200642.81
MPTBG-SB10 530406.91 2200829.76

. MPTBG-SB11 530831.97 2200702.88
MPTBG-SB12 530991.93 2200599.23
MPTBG-SB13 530490.12 2201675.89
MPTBG-SB14 531162.89 2202565.38
MPTBG-SB15 531387.74 2203183.44
MPTBG-SB16 529757.17 2203503.13
MPTBG-SB17 530063.57 2201626.98
MPTBG-SB18 529759.41 2202844.28
MPTBG-SB19 529369.50 2201748.22
MPTBG-SB20 528151.29 2202008.90
MPTBG-SB21 524827.78 2200038.89
MPTBG-SB22 524952.67 2199199.77
MPTBG-SB23 524541.63 2198419.89
MPTBG-SB24 523761.62 2198608.87
MPTBG-SB25 521968.99 2198242.53
MPTBG-SB26 522006.74 2199308.25
MPTBG-SB27 524244.78 2203523.09
MPTBG-SB28 523291.29 2202468.65
MPTBG-SB29 522498.53 2201854.85
MPTBG-SB30 523049.64 2201340.49
MPTBG-SB31 521912.09 2201249.23
MPTBG-SB32 520924.27 2200186.71 .
MPTBG-SB33 519617.50 2198921.54
MPTBG-SB34 520952.90 2200875.55
MPTBG-SB35 522959.90 2203004.58
MPTBG-SB36 524099.96 2204840.72
MPTBG-SB37 523701.84 2204358.61
MPTBG-SB38 522145.32 2202599.86
MPTBG-SB39 521543.18 2201968.93
MPTBG-SB40 524290.93 2205604.48
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E Tetra Tech NUS, Inc. BORING LOG Page L Of’_
PROJECT NAME: Arsenic Background Study BORING NUMBER; SE o/
PROJECT NUMBER: 112G00436 DATE: 1/26 /0 7
DRILLING COMPANY: MN/A GEOLOGIST: “T. Correne/r7
DRILLING RIG: N/A - Haws Aucee DRILLER: A /A4
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology V]
No. and (Ft.) 6" or |Recovery/| Change Soil s
Type or or R?D Sample |(Depth/Ft.) cm"z;c ¢ s N .:g fq
RPN O I e | Y color Materlal Classification s Remarks glel2|2
Interval or * P 5 g %
Rock wiolnQ
Hardness
o (2.8 6eay v.F. Sand
Zolz.s any v.F Sam /Bl Clay
2.5 13.0 Garll V.F. Samp u/smg !_am/ r
3.0 (3.5 baAY tuay w/omc vE fad | V- Waree Taad
2.5 |40 Gray V.E Saws w/s0me’ | Cay 0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: wartg Tagee @ ~ 3.0 £+ Background (ppm):[___ |
Converted to Well: Yes g

No x Well I.D. #:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

ng_;e_1 _of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.: mPT86-350/-0! -IIZG‘JI

Project No.: 112G00436

Surface Soil (SS)
[l Subsurface Soil (SU)
[ Sediment (SD)
[l Other:

Sample Location: S8061
Sampled By: 7¢C /DH
C.0.C. No.: 26088
Type of Sample:

] Low Concentration

[ QA Sample Type:

[1 High Concentration

Monitor Readings

(Range in ppm):

|GRAB SAMPLE DATA:

|pate: n / 26 / (X Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 0 939

[Method: Hawd AusEr O - / £+ 624\/ V. FNE Saud

Monitor Reading (ppm): 0. o

COMPOSITE SAMPLE DATA:

|Date: Time | Depth | Color | Description (Sand, Silt, Clay, Moisture, etc.)
Method:

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

Q’S Cook DINATES
N:Slelel. 165 #
£ Zi44332. 118 H

Analysis Container Requirements Collected”” LAB
Arsenic / 6010B 1x4o0z \/ Accutest
OBSERVATIONS / NOTES: IMmAP:
MoarLe Ave

j‘\rﬁc—’—“;

Laxe
} Howst s

Wawde guoal)
1 ®

Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

{7%;



Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.: MPTB6-$Bo/- 03X - IIZ@II

7 -3 4

[Method: "HAwd Aueer
IMonitor Reading (ppm): &8 .

Project No.: 112G00436 Sample Location: ___$go |
Sampled By: T /OH
1 Surface Soil (SS) C.0.C. No.: 26035
[l Subsurface Soil (SU)
] Sediment (SD) Type of Sample:
1 Other: [l Low Concentration
[l QA Sample Type: [l High Concentration
GRAB SAMPLE DATA:
Date: [! / 26 [ o7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 0954

de.m/

V.F. Sawp wﬁnve— CLay

[Monitor Readings
(Range in ppm):

COMPOSITE SAMPLE DATA:
|Date: Time I Depth I Color [ Description (Sand, Silt, Clay, Moisture, etc.)
Method:

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected ~ LAB
Arsenic / 6010B 1x4o0z - Accutest
JOBSERVATIONS / NOTES:

6PS CookdinaTES
N:S16162. 165 £4
€ 2999332.298 4

Moare Ave

f——————"'\.

Laue

Imap
i
Howses

Iy

Y 6

Nowbeesing

[Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

fZ;:;ﬁ%L;



E Tetra Tech NUS, Inc. BORING LOG Page _‘ of _’

PROJECT NAME: Arsenic Background Study BORING NUMBER: s8o02
PROJECT NUMBER: 112G00436 DATE: I1[/ze fo2
DRILLING COMPANY: N [A GEOLOGIST: T.  Cerrenoill
DRILLING RIG: NJA ___Haod Auseq  DRILLER: n/A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology U
No. and (Ft.) 6"or |Recovery/| Change Soll S
Type or or nfm Sample |(Depth/Ft.) cmmc ¢ i E 52 ;d
AAD | RunNo. o Lengtn s::r:e"ned y Colon Materlal Classification S Remarks % %. 2 ;
Interval or * P E g ]
Rock wle|n
Hardness
> 14 Lr |budy  |F. Saws Dey
Y S Ur |6agy V.F. Samo V- Nawr T
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: WatEt Tame @® ~ 4 €+ b/« Background (ppm):

Converted to Well: Yes No Well 1.D. #:




Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTRG - SSo2 - 0! -hzeo?
Project No.: 112G00436 Sample Location: SBoz
Sampled By: TC /DN
X Surface Soil (SS) C.0.C. No.: 76085
[] Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[l Other: [ Low Concentration
[l QA Sample Type: [ High Concentration
|GRAB SAMPLE DATA:
[pate: 11/26 /07 Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: (ol
[Method: Hamd. " Ausee o- 1 Lr Gaay V-F. Sand
IMonitor Reading (ppm): 6.0
|COMPOSITE SAMPLE DATA:
IDate: Time l Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.)
JMethod:

Monitor Readings

{Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z Accutest
OBSERVATIONS / NOTES: MAP:
N N
GPS  (ootdial (3‘3& (ouese A
N:Sh512.309 4, g
€ 1 2793408.419 €4 . Mone ArE  Snewacr
ra—— // —

[Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

Ty LA



Tetra Tech NUS, Inc.

TE

SOIL & SEDIMENT SAMPLE LOG SHEET

ngte_1_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTR6 - SBOZ - 0 ¥~ 11260F
Project No.: 112G00436 Sample Location: SBot
Sampled By: e /DH
[ Surface Soil (SS) C.0.C. No.: 200955
Subsurface Soil (SU)
[I Sediment (SD) Type of Sample:
[l Other: [1 Low Concentration
[ QA Sample Type: [1 High Concentration
|GRAB SAMPLE DATA:
|pate: 11 /20 Jo# Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1028
[Method: Hawd  Awee 3~ Y &4 Lr. Gaay V. F. Samn
|Monitor Reading (ppm): 0, b
[COMPOSITE SAMPLE DATA:
IDate: Time l Depth | Color I Description (Sand, Silt, Clay, Moisture, etc.)
JMethod:

[Monitor Readings
(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collecjed LAB
Arsenic / 6010B 1 x4 oz. v Accutest
JOBSERVATIONS / NOTES: MAP:
GPS (sorbnares Gocr Coutse
—_—
A,)- P 5165z, 309 £ M“"E Ave Sdewac
E:2943v08. Y18 .
I 4
&

Houjcs
— P“"“"\\r—'

[Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

@%;



Li-

Tetra Tech NUS, Inc.

BORING LOG Page | of |

PROJECT NAME: Arsenic Background Study BORING NUMBER: S8o3
PROJECT NUMBER: 112G00436 DATE: It [/Z¢ /o7
DRILLING COMPANY: M /A GEOLOGIST: 7. CorrenoiR
DRILLING RIG: N/A - Hawd Aueeg DRILLER: N [a
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology U
No. and (Ft.) 6"or |Recovery/| Change Soll s
Type or or R?D Sample [(Depth/Ft) cm'::'/‘c c i N Ss ;.d
Rap Aun Ne. ) Length SC,:;ned y Colott Materlal Classification S Remarks % % 2 3
Interval or * @ E g £
Rock w|@oin
Hardness
0 / ey V.F.  Samd Dey
/ 3 By |, F. Sawp W /sm b(.Y
3 |4 Baap V-F. Sawp_w e 7 - Waree Trerk
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. increase reading frequency if elevated reponse read. DriIIing Area
Remarks: WATER Tagee @ ~ 3 & bl Background (ppm):[___|

Converted to Well: Yes No Well I.D. #:




Tetra Tech NUS, Inc.

TE

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.: MPTB6-353a3- 61 - 112607

(Range in ppm):

Project No.: 112G00436 Sample Location: SBo3
Sampled By: vz /OM
Surface Soil (SS) C.0.C. No.: Z2608S
[I Subsurface Soil (SU)
[ Sediment (SD) Type of Sample:
[l Other: [l Low Concentration
I QA Sample Type: f] High Concentration
|GRAB SAMPLE DATA:
Date: /1 / 6 ﬁ 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: {o4D
Method: Hawd Aucer o- | (’-{ GrA }/ V. F. 5M/b
[Monitor Reading (ppm): 0.4
[COMPOSITE SAMPLE DATA:
|Date: Time I Depth l Color | Description (Sand, Silt, Clay, Moisture, etc.)
{Method:
JMonitor Readings

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

€ zwwc:ﬁ;? f4+.

Analysis Container Requirements Collectgd™ LAB
Arsenic / 6010B 1x4o0z / Accutest
JOBSERVATIONS / NOTES: MAP:
6PS  CooeDimaves 2 0> MayNt
N: 519384 268 [

)
®

4
s \&/
N

Circie if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

T

V4




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.:MPTB6 - 5803~ 03 - ll?éol
Project No.: 112G00436 Sample Location: SBo3
Sampled By: T< /DM
[I Surface Soil (SS) C.0.C. No.: 26088
/]}](Subsurface Soil (SU)

[l Sediment (SD) Type of Sample:

[] Other: [] Low Concentration

] QA Sample Type: [] High Concentration
IGRAB SAMPLE DATA:
[pate: 11 /2¢ fo7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: JoYb
[Method: Mlaws  Aucer 2-3H Beorwn V.FE. Sawnd
IMonitor Reading (ppm): 0.2
COMPOSITE SAMPLE DATA:
WDate: Time I Depth [ Color [ Description (Sand, Silt, Clay, Moisture, etc.)
[Method:
[Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collecied LAB
Arsenic / 6010B 1 x4 oz - l/ Accutest

OBSERVATIONS / NOTES: [MaP:
Q’5 CookDINATES oud
N: 519384, 368 £+ 7

€. 2%4106]. 991 £+

P,ful-’b @

LoV

T

[Circle it Appl'icable: Signature(s):

MS/MSD Duplicate ID No.: // %\)
b~—~

/




Li-

Tetra Tech NUS, Inc.

BORING LOG

Page | of |

PROJECT NAME: Arsenic Background Study BORING NUMBER: SBoY ,
PROJECT NUMBER: 112G00436 DATE: /26 /03
DRILLING COMPANY: NIA GEOLOGIST: T Corremornt
DRILLING RIG: NiA - Ham  Avcee DRILLER: /A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology 1]
No. and (Ft.) 6" or |Recovery/| Change Soil s
Type or or n?n Sample |(Depth/Ft) cmilgfl‘c s 5 H §! i«
RAD. | Runto. e Lengtn Screened y Color] Materlal Classification S Remarks % ':';. 2 3
Interval or * P4 E g £
Rock widlo
Hardness
2 |1 Geny V.F. Saws w/lswetes bay
{10 H

sy V-F. Saus ujfeetes

7 - HATeR Taet e

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Watee Taswr @ ~Jo & b/s Background (ppm):
Converted to Well: Yes No Well 1.D. #:




1% Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.:MPTB6 - SS04 - o1 ~ /126637

[Monitor Readings
(Range in ppm):

Project No.: 112G00436 Sample Location: SBey
Sampled By: v¢ /D
X Surface Soil (SS) C.0.C. No.: 26083

[] Subsurface Soil (SU)

[ Sediment (SD) Type of Sample:

[ Other: [ Low Concentration

1 QA Sample Type: ] High Concentration
GRAB SAMPLE DATA:
Date: / 26 /07' Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: (0SS p
Method: Many Ausel o- | & Geay V-F. 3Sawb U/S/-/é‘ZCJ
[Monitor Reading (ppm): 0.8
COMPOSITE SAMPLE DATA:
Date: Time | Depth | Color | Description (sand, Silt, Clay, Molsturs, etc.)
Method:

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

€ 2941018 . 636 £t

Analysis Container Requirements Collegted LAB
Arsenic / 6010B 1x4 oz v Accutest
OBSERVATIONS / NOTES: MAP:
GFS Cookbwm‘S TuwemiPt Basid
[ - =~ - - - -~ - - - -
N: 514559 86y U

® 6>

B¢ |/

N
0

[Circle if Applicable:

Signature(s):

MS/MSD

Duplicate ID No.:

[7oy L7

4




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPT84 - SBo% - o - {1260H
Project No.: 112600436 Sample Location: SBoY
Sampled By: Te /DY
[] Surface Soil (SS) C.0.C. No.: 206085
Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:
] Other: [l Low Concentration
0 QA Sample Type: fl High Concentration
GRAB SAMPLE DATA:
[pate: /1 /26 /o7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 114
Method: MH4wp  Auger g. 10 £+ Gea y V.. Sams # / SHteece s
IMonitor Reading (ppm): 0+
COMPOSITE SAMPLE DATA:
HDate: Time I Depth I Color | Description (Sand, Silt, Clay, Moisture, etc.)
Method:
[Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
ISAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collecied LAB
Arsenic / 6010B 1x4o0z. - / Accutest
OBSERVATIONS / NOTES: IMAP;
[A PS  Cooednates ; Tuenmng Basin
N:5195359. 864 . -~ - - L -
E:299/018.63¢ £f & Ly
'\) Bude ]
[Circle if Applicable: Signature(s):
MS/MSD Duplicate ID No.: _/ % '
/4



E Tetra Tech NUS, Inc.

P | ]
BORING LOG age —_of 1
PROJECT NAME: Arsenic Background Study BORING NUMBER: S8a5
PROJECT NUMBER: 112G00436 DATE: W [ 26 /07
DRILLING COMPANY: M (A GEOLOGIST: Corrennr
DRILLING RIG: NA = Hans Auser DRILLER: N/
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology V]
No. and (Ft) 6"or |Recovery/| Change Soll s
U [ | | (O c HAE
un - 4 s Sc,:;ned y Colot Material Classification S Remarks g' -2 2 ;
Interval or * A ‘E‘ g =
Rock wnio|o
Hardness
0|6 Beaws+ V.F. $Sang Dey
6 | ? L KJ\AN V-F. _Sand V - Waret Tagde
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Warer, Tagte @~ 6 £L Als Background (ppm)::]
Converted to Well: Yes No Well I.D. #:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_ of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.:MPTBG - $$05 -0 1- 112607

Project No.: 112G00436 Sample Location: Xz
Sampled By: T< /0N
X Surtace Soil (SS) C.0.C. No.: 206085

[l Subsurface Soil (SU)

[1 Sediment (SD) Type of Sample:

[l Other: [1 Low Concentration

[ QA Sampie Type: [I High Concentration
JGRAB SAMPLE DATA:
Date: ¢/ /26 /o3 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1161
IMethod: #ewy Aucene o-1 £+ B Corna) \/ F ) 5 AND
IMonitor Reading (ppm): &#. 4
|COMPOSITE SAMPLE DATA:
‘Date: Time | Depth | Color ] Description (Sand, Silt, Clay, Moisture, etc.)
|Method:

qMonitor Readings
(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements COIIepéd/ LAB
Arsenic / 6010B 1x40z. v Accutest
|[OBSERVATIONS / NOTES: [map:
GPS  Coorpivates % Parrwb
w: 519438, 833 ft @ Lor
€ : 2940816 . 386 f+ 154 &

0> MavE

[Circle if Applicable:

Signature(s):

MS/MSD

Duplicate ID No.:

ﬁ%‘\




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of 1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTB6-3805-06- 112607
Project No.: 112G00436 Sample Location: $Bos
Sampled By: Te /OH
[] Surface Soil (SS) C.0.C. No.: 726085
Subsurface Soil (SU)
] Sediment (SD) Type of Sample:
[1 Other: [ Low Concentration
[l QA Sample Type: [l High Concentration
|GRAB SAMPLE DATA:
Date: 3! / 0 /o?— Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: j2o/
IMethod: Banpy  Aueens 5— 6 '/'t EOZONAJ l/ F 54&)6
JMonitor Reading (ppm): 4+ o
COMPOSITE SAMPLE DATA:
Date: Time | Depth | Color I Description (Sand, Siit, Clay, Moisture, etc.)
|Method:
Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected. LAB
Arsenic / 6010B 1 x4 oz. - l/ Accutest
OBSERVATIONS / NOTES: IMAP:
GP5  Cosrbinvares: Aawnwe

N: 519938, 833 £/ Lot
E: 2640816, 956 £} z 15y é)

oLd MA INE
Circle if Applicable: Signature(s):
MS/MSD Duplicate ID No.: / %
/[ T

4



n Tetra Tech NUS, Inc.

[ of (
BORING LOG Page___of __
PROJECT NAME: Arsenic Background Study BORING NUMBER: 5806
PROJECT NUMBER: 112G00436 DATE: (26 foF
DRILLING COMPANY: /A GEOLOGIST: T Correnosn.
DRILLING RIG: N[A - Haoy Aueel DRILLER: N A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology 1]
No. and (Ft.) 6"or |Recovery/[ Change Soll s
e | | T P c THAE
un No. %) n or -
Screened y  [Color Material Classification s Remarks R ":
Interval or x 5 é g %
Rock wjo|lo
Hardness
o | Bequw  V.£. Sams Day
| | Z Ta b V.E. Samd Dey
7 |3 Tab  V.F Saw w/6ay CLAY  Dey
G Tl V.F. Sann w/etey chy  Dry
$ |6 Tad  V.F. Sadb V - Waree Tase 0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Waren. Taple @& ~ 5 £+ bls Background (ppm):[___|

Converted to Well: Yes No Well I.D. #:




'H= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.:MPTB6 - SS6& -a! - 12667
Project No.: 112G00436 Sample Location: SBoo
Sampled By: ¢ /DY
Y Surface Soil (SS) C.0.C. No.: Z2lo0BS
[l Subsurface Soil (SU)
[1 Sediment (SD) Type of Sample:
] Other: [l Low Concentration
1 QA Sample Type: ] High Concentration
|GRAB SAMPLE DATA:
|pate: I ZZ(, /oT,l Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: [218
Method: _Hant_Au 0-1 Lt | Daex Beaw| Y. F. Sand
Monitor Reading (ppm): 9. O
|cOMPOSITE SAMPLE DATA:
IDate: Time I Depth | Color | Description (Sand, Silt, Clay, Moisture, etc.)
Method:
[Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements COIIectgd/ LAB
Arsenic / 6010B 1x4o0z - v Accutest
OBSERVATIONS / NOTES:
GP S eaoe_bmk‘r?_s N
N: 5204944 903 £+
E:7937362. 019 4
ICircle if Applicable:
MS/MSD Duplicate ID No.:




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_
Project Site Name; Arsenic Background Study Sample ID No.: mPTB6 - SBaG -~ 05 - /12667
Project No.: 112G00436 Sample Location: $866
Sampled By: T¢ /OH
[1. Surface Soil (SS) C.0.C. No.: 206088
Subsurface Soil (SU)
[ Sediment (SD) Type of Sample:
[] Other: [I Low Concentration
1 QA Sample Type: [] High Concentration
|GRAB SAMPLE DATA:
Ipate: i1 /2¢/0F Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1229
Method: Hawp Aueed | Y - § £4 Taw V-F. Sawp v/éuy é’cny
[Monitor Reading (ppm): pg.0
COMPOSITE SAMPLE DATA:
‘Date: Time I Depth I Color | Description (Sand, Silt, Clay, Moisture, etc.)
[Method:
Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
[SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collectej/ LAB
Arsenic / 6010B 1x4 o0z - / Accutest

|[OBSERVATIONS / NOTES:

éF-S aoZDMRTE‘i_.’

N: Seo049Y o3 £
€ :293%3¢2, 019 £#

[Circle if Applicable: Signature(s):

MS/MSD Duplicate ID No.:
7177 Vi




1% Tetra Tech NUS, Inc, BORING LOG Page | of '

PROJECT NAME: Arsenic Background Study BORING NUMBER: S8o%
PROJECT NUMBER: 112G00436 DATE: {1 [26 fo2
DRILLING COMPANY: N/ A GEOLOGIST: 7. Cortemoir
DRILLING RIG: N/A - Hand AwoEd DRILLER: A.)/A
MATERIAL DESCRIPTION PID/FID Reading (ppm)

Sample Depth | Blows/ | Sample | Lithology

No. and (Ft.) 6" or |Recovery/| Change Soil :
Type or or RQD Sample |(Depth/Ft) cDﬂll::'eY’/'c c o N :2 L
un No. %) en ons i
RAD. [ RunN o Lena Scr:erned y Color} Materlal Classification S Remarks % 2 2 g
Interval or * 3 5 E ]

Rock wjm]o
Hardness

0 ! [r]Baniw V.F. Samp u/.sm:u_,s Dny

\ | 5§ TAN | V.E Samd v [fsweds Dey

s |¢ Lr |Bangy V.F. Spy v Jeray [} swead ¥ - vareeTabed

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

Remarks: WareEg Talte @ ~ $ £F 4/s Background (ppm):

Converted to Well: Yes No Well I.D. #:




n Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_

Project Site Name: Arsenic Background Study

Sample ID No.:MPTB&~-$50F~0 | -[12607

Project No.:

112G00436

Sample Location: SBo?

W Surface Soil (SS)

[l Subsurface Soil (SU)
] Sediment (SD)

] Other:

Sampled By: Te /DN
C.0.C. No.: Z608S
Type of Sample:

[ Low Concentration

[l QA Sample Type:

] High Concentration

GRAB SAMPLE DATA:

Date: 1| /2¢ fo}

Depth

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Time: " 1243
[Method: Hawo Awcez

o-1 4.

L’r . B‘DNA)

V.E. Sam w/S/'fa_L&

Monitor Reading (ppm): ¢. 0
COMPOSITE SAMPLE DATA:

!Da’(e: Time I

Depth

Color

| Description (Sand, Silt, Clay, Moisture, etc.)

Method:

JMonitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

E:2437854. #3 £+

Analysis Container Requirements COIIec;eﬂ' LAB
Arsenic / 6010B 1x4oz - l/ Accutest
OBSERVATIONS / NOTES: MAP:
GPS (Coorbinates N
N: S2o4t4. 899 4 1\ N

& p
¢ 3
Blggo Q\S

Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1

_of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.:MPTRG - SBoF - 65 - 112667

Method: Mand Awsee
[Monitor Reading (ppm): 0.9

45 #

T aw

Project No.: 112G00436 Sample Location: $807
Sampled By: te /OM
1 Surface Soil (SS) C.0.C. No.: 246020
Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[1 Other: [ Low Concentration
[ QA Sample Type: I High Concentration
]GRAB SAMPLE DATA:
IDate: n / 26 A)?- Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1253

V. F. Sanbd u/Sh‘G'LL.S

[COMPOSITE SAMPLE DATA:
IDate: Time I Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.)
fMethod:

Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z. - Accutest
OBSERVATIONS / NOTES: IMAP: /
GPS (eorpinaTES . N
NiSzoqiy. 891 # e T <
E: 7037854, H2 F4 e
l Beve &
J3%0 N
(
I'CIrcTMm)Iicable: Signature(s):
MS/MSD Duplicate ID No.: / )

/




n Tetra Tech NUS, Inc.

page L of |
BORING LOG age —_of *_
PROJECT NAME: Arsenic Background Study BORING NUMBER: SBog
PROJECT NUMBER: 112G00436 DATE: 11 /26 [07
DRILLING COMPANY: N /4 GEOLOGIST: T CortenoR.
DRILLING RIG: N/A - Hawd  Ausen DRILLER: 2
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology U
No. and (Ft) 6" or |Recovery/| Change Soil s
Type or or RQD Sample |(Depth/Ft.) c::;s“itzéc ¢ P 5 'tg :N
RQD Run No. %) Length r P
! o Gl P y  [Color Material Classification S Remarks EIERR
interval or N 5 E g %
Rock wib|Qa
Hardness
0 |13 P o1, V.F_ S48 u /sttetecs Dey
2 1Y DK. é@wu V- £ Sawp u/.S eees |V - Waree Tadee
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: WATEA Taste m° ~ 3 b3 Background (ppm):[____ |

Converted to Well:

Yes

No

Well I.D. #:




n Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

)E‘Surface Soil (SS)
Subsurface Soil (SU)

[] Sediment (SD)
[1 Other:

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTBG - $508 ~ 01~ 112662
Project No.: 112G00436 Sample Location: SRo
Sampled By: Te /OH
C.0.C. No.: 26080

Type of Sample:
[ Low Concentration

[ QA Sample Type:

1 High Concentration

GRAB SAMPL.E DATA:

Date: [ / z6 /0 K < Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: 1304

Method: HAND Aueee O - I Q Be_owp V. F. SAUD 3 /5/’/6L(S
[Monitor Reading (ppm): 0.4

[COMPOSITE SAMPLE DATA:

IDate: Time [ Depth J Color l Description (Sand, Silt, Clay, Moisture, etc.)
Method:

Monitor Readings
{Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

N 518847, 151 f+
E: 2437007 524 F£f

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z. - Accutest
OBSERVATIONS / NOTES: IMAP:
/
GPS  Coowdinates

Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.:MPP8¢ 848 -63 - v2cez
Project No.: 112G00436 Sample Location: SBsg
Sampled By: 72. /oW
[ Surface Soil (SS) C.0.C. No.: 760306
[] Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:
[1 Other: [1 Low Concentration
[ QA Sample Type: [1 High Concentration
|GRAB SAMPLE DATA:
[pate: (1 /26 /62 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: {3 17%
Method: JJaod AMQEIL Z - 3 Zumj V. F. fMD w/f/)@?g
IMonitor Reading (ppm): ¢)«¢)
ICOMPOSITE SAMPLE DATA:
IDate: Time I Depth Color | Description (Sand, Silt, Clay, Moisture, etc.)
WMethod:

Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

[SAMPLE COLLECTION INFORMATION:

A S18847F IS L4
£ 293%005. Szy FF

Analysis Container Requirements Collected — LAB
Arsenic / 6010B 1x4 o0z v Accutest
OBSERVATIONS / NOTES: IMAP:
GPS Coozpmate N !
- ) 1 /
yie

N Y
T /&b

[Circle if Applicabie:

§ignature(s):

MS/MSD Duplicate ID No.:

/4




TE

Tetra Tech NUS, Inc.

\
BORING LOG Page L of |
PROJECT NAME: Arsenic Background Study BORING NUMBER: ___ S 1509
PROJECT NUMBER: 112G00436 DATE: (12 2Z]0%
DRILLING COMPANY: A GEOLOGIST: . e dlovn
DRILLING RIG: N/A Mo Avener DRILLER: /A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology U
No. and (Ft) 6"or |Recovery/| Change Soil s
Type or or n:m Sample |(Depth/Ft.) cmittz’l‘c ¢ % N ‘2 L
RGP | Runto.1 €4 o s::r:erned y Color] Material Classification S Remarks % %. £ ;
Interval or * & 5 g £
Rock nwio|Q
Hardness
0-\ (%.;% “lra Goan S col‘-;u\'g}mph.d
~1A Tan Sing, S San
12-1% Ve Fiag  Sendk S Sa ..’pla..u\ 7 MW
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Vet Teble @ - 130 I\ Background (ppm): :]
Converted to Well: Yes No ¥ Well 1.D. #:




Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_je_1_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.: mPTBeL~$404-01- 1 2304
Project No.: 112G00436 Sample Location: CROA
Sampled By: ) (oy
Surface Soil (SS) C.0.C. No.: 2603¢
[l Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[l Other: T Low Concentration
1 QA Sample Type: [l High Concentration
GRAB SAMPLE DATA;
|Date: 1) lg_ 202 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: oS —
[Method: 14 mk Awant o -1\ k. Bromn Flaw Sand
[Monitor Reading (ppm): ~ AJ/A\
[COMPOSITE SAMPLE DATA:
IDate: Time | Depth I Color l Description (Sand, Silt, Clay, Moisture, etc.)
ﬂMethod:

[Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 o0z =< Accutest
JOBSERVATIONS / NOTES: IMAP:
Mp: - 31 L fshr Hewse
3 © =
Nt 2 613402 .S7F 3+ & 3
Egsting ' 294963%s . 273 T &

-_____/_—"‘-—_'\——.
ot Baltimerd St

-— - —

[Circie ¥ Appiicabie:

Signature(s):

MS/MSD Duplicate ID No.:

.

g/m




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1 _of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.: MPTB¢ SR04 - éii - 112307

Monitor Readings

(Range in ppm):

Project No.: 112G00436 Sample Location: SR O%
Sampled By: D
[I Surface Soil (SS) C.0.C. No.: 26086
Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[l Other: ¥ Low Concentration
I QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:
|Date: 1} [17.[0‘; Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: '\\Qo
Method:  jhameh Auacat 121} Tan et Sund
Monitor Reading (ppm): ~ NA
[COMPOSITE SAMPLE DATA:
IDate: Time | Depth Color I Description (Sand, Silt, Clay, Moisture, etc.)
|Method:

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

. 79406375398 $r

Analysis Container Requirements Collected LAB
Arsenic / 60108 1x4o0z g[\‘r Accutest
JOBSERVATIONS / NOTES: Imap:
tight howst.
GPs Q ooﬂﬁ"w\\é . Shthees
e e g v 9
M S17862. 574 O 3 =

-~ -—

Circle if Appﬁcable:

MS/MSD Duplicate ID No.:




TE

Tetra Tech NUS, Inc.

BORING LOG Page _of__
PROJECT NAME: Arsenic Background Study BORING NUMBER: SBIo
PROJECT NUMBER: 112G00436 DATE: (12702
DRILLING COMPANY: AR GEOLOGIST: , YN
DRILLING RIG: Keandk Ancir DRILLER: NIA
MATERIAL DESCR'PTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology 1]
No. and (Ft.) 6" or |Recovery/| Change Sall s
Type or or R?D Sample |(Depth/Ft) c:::;i:ey;c o & N ‘g ;,q
Al Bl B enah Scr:erned y Color Material Classlfication S Remarks % % 2|5
interval or - 5 5 g %
Rock nla]|ln
Hardness
“\ ol = M A
o Lo t— 10 Sbv—/\ Sn-v?\t.
)<2, Ton Cine  Se~A SM
23 Tan| Tiag Semer SM | Sempied v wabi Tl R
0

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. increase reading frequency if elevated reponse read.

Remarks:

Watee Fe bl @ ~3.0 %

Drilling Area
Background (ppm):

Converted to Well: Yes No e Well I.D. #:




1% Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET
Page_1_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTr3g$4)0-01-112707
Project No.: 112G00436 Sample Location: SRi10
Sampled By: oW
¥ Surface Soil (SS) C.0.C. No.: 0
[l Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[] Other: [X Low Concentration
] QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:
|pate: 11{AZ ({03 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: Ny
[Method:  [rend Awstr 0~ T, Grown T, SemA
Monitor Reading (ppm): A
[COMPOSITE SAMPLE DATA:
Date: Time | Depth | Color | Description (Sand, Silt, Clay, Moisture, etc.)
JMethod:

JMonitor Readings
(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

.

Analysis Container Requirements Collected LAB
Arsenic / 60108 1x4 o0z e Accutest
O
JOBSERVATIONS / NOTES: IMAP:
PS (oatllna*bs z
G i E
W £
M S13642.046 O e &
£ 29462060 6175t *i Prive ..
!

[Circle if Applicable:

Signature(s):

MS/MSD

Duplicate ID No.:




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_ of 1_
Project Site Name: Arsenic Background Study Sample ID No.: MPT8("$R10-03-1{330%
Project No.: 112G00436 Sample Location: SBIV
Sampled By: Ol
1 Surface Soil (SS) C.0.C. No.: 26026
‘H. Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
] Other: K Low Concentration
] QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:
[pate: \\[23]0% Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1\ SO — -—
[Method: W d Ansar 2-73 Van =ra Samdt
[Monitor Reading (ppm): X3 A
[COMPOSITE SAMPLE DATA:
IDate: Time | Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
[Method:

Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

£ 294 06200. 614 .

] Vit

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1 x4 oz - ?[\- Accutest
L
JOBSERVATIONS / NOTES: IMAP:

L5

6’?$ Qoov&\nw\ts ‘g.

o~ ™"

Nt S12(42 . 046 T+ ¥

| @ 3‘1

[Circie if Applicable:

MS/MSD Duplicate ID No.:




n Tetra Tech NUS, Inc.

Page \ [
BORING LOG ge ot L
PROJECT NAME: Arsenic Background Study BORING NUMBER: S8
PROJECT NUMBER: 112G00436 DATE: MTEIEY]
DRILLING COMPANY: AN [A_ GEOLOGIST: \
DRILLING RIG: N d Avcer DRILLER: MA
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology V]
No. and (Ft) 6" or |Recovery/| Change Soll s
Type or or R?D Sample |(Depth/Ft) c:::lsslltg\c ¢ o El :2 ﬁl
Rap AunNo- o Lenath Scr:;ned y Color Material Classification S Remarks % %. 2 g
Interval or * a % g -
Rock niolo
Hardness
6~\ %:-. Fian $—A $M | Semptd
1-5 Teafl ®lae S A SAn
5~ Bt ”-:‘\A\. Sv«/\ wMm Sempla JL k/qﬁ&?
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Wodar Tably, O~ Q Nej Q{- bes Background (ppm): I:]
v
Converted to Well: Yes No _Xx Well I.D. #:




Tetra Tech NUS, inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTR&-S511 ~b) - }| 230H
Project No.: 112G00436 Sample Location: St
Sampled By: o
X Surface Soil (SS) C.0.C. No.: 26646
[I Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[l Other: ¥ Low Concentration
[ QA Sample Type: 1 High Concentration
IGRAB SAMPLE DATA:
|Date: 1123073 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: YA2S
Method:  Hand Anees O -\ Pk. Bvew\ Tl S
Monitor Reading (ppm):
COMPOSITE SAMPLE DATA:
Date: Time l Depth | Color I Description (Sand, Silt, Clay, Moisture, etc.)
{Method:

Monitor Readings
(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z. 7 Ll Accutest
OBSERVATIONS / NOTES: IMAP:
QPS COOY&Ql(’\KEEi \ Kwkﬂalv.
L S\¥s26.034 Hy ' Commuity
N Q ,g Quntar )J
£ 2246627 .33sTH I
1 L
w
W ®
[Circie if Applicable: Signature(s):

MS/MSD Duplicate ID No.:

=7




n Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Y Subsurface Soil (SU)
[l Sediment (SD)

Page_1_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTR&-SBI-06-]12303
Project No.: 112G00436 Sample Location: S81y
Sampled By: Ty
] Surface Soil (SS) C.0.C. No.: 26086

Type of Sample:

[] Other: K Low Concentration
[I QA Sample Type: 1 High Concentration
GRAB SAMPLE DATA:
[Date: 3} 31’6‘} Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: 1248
[Method:  [lead Auewr S-6 Crown e S
[Monitor Reading (ppm): 78
[COMPOSITE SAMPLE DATA:
Date: Time l Depth I Color ] Description (Sand, Silt, Clay, Moisture, etc.)
JMethod:
[Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):

SAMPLE COLLECTION INFORMATION:

N S13526.039 S
£ 2946627335 $+.

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1 x4 o0z - Z N Accutest
OBSERVATIONS / NOTES: MAP:
\ ¢
GPL Coor X ok s ‘917:

-~

et 03y

is

Circle If Applicable:

Signature(s):

MS/MSD

Duplicate ID No.:

S f//




1% Tetra Tech NUS, Inc. BORING LOG Page | of !

PROJECT NAME: Arsenic Background Study BORING NUMBER: $812
PROJECT NUMBER: 112G00436 DATE: TWZEILKF)
DRILLING COMPANY: A [A GEOLOGIST: . derokison
DRILLING RIG: HEA,»\ Aear DRILLER: NIA
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology U
No. and (Ft) 6"or |Recovery/| Change Soll s
Type or or RQD Sample |(DepthFt) cob:zssmc c o N :g :N
RQ un No. %) n, I
0 fRunN o4 Fenatn Scr:erned y Color] Material Classification S Remarks % %. 2 ;
Interval or * & E g 2
Rock nj®e|a
Hardness
o~ o | Find Sod San | Semplld
-4 %l g M A SM
y- Jen|  Tinn S SM e

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

Remarks: Wootar T&_@ A~ q% I e & Background (ppm)::
5=

Converted to Well: Yes _@ No X Well LD. #:




n Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_

Project Site Name: Arsenic Background Study

Sample ID No.: METBG -$$12-D1 - 112307

Project No.: 112G00436

Sample Location: SR12

X Surface Soil (SS)

[l Subsurface Soil (SU)
] Sediment (SD)

] Other:

Sampled By: ON
C.0.C. No.: 26026
Type of Sample:

R Low Concentration

[1 QA Sample Type:

[ High Concentration

GRAB SAMPLE DATA:
|Date: ni{2zlo} Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1210
IMethod: therdl Anatr o~/ Ten i - 5«—-/‘
|Monitor Reading (ppm): A3 b
COMPOSITE SAMPLE DATA:
Date: Time | Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.)
[Method:

[Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1 x40z gﬂ Accutest
OBSERVATIONS / NOTES: [map:
GPS Coordiaakes \
P SIFYLE. 353 B ot shl R /]
€1 2946390320 T+ == \‘3;? N

Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

S A




Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Page _1_of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.: MPTRG-$B)2~01-11230F

JMonitor Readings

(Range in ppm):

Project No.: 112G00436 Sample Location: (812
Sampled By: oOn
[1 Surface Soil (SS) C.0.C. No.: _ 260696
W Subsurface Soil (SU)
[1 Sediment (SD) Type of Sample:
[1 Other: B Low Concentration
[ QA Sample Type: [l High Concentration
GRAB SAMPLE DATA:
Date: 11122 ]07 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1320
Method:  Hengh Amcar 8- T~ e Semd
Monitor Reading (ppm): ~ o f#
JCOMPOSITE SAMPLE DATA:
IDate: Time I Depth Color | Description (Sand, Silt, Clay, Moisture, etc.)
|Method:

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4oz. 'ZH Accutest
JOBSERVATIONS / NOTES:

_@S Coori M\lr\&

Mt S1242%.2s3 B
£ 2446290. 820 T+

Circle if Applicable:

MS/MSD Duplicate ID No.:

Signature(s):

g A A




E Tetra Tech NUS, Inc. BORING LOG Page I_ of _l_
PROJECT NAME: Arsenic Background Study BORING NUMBER: SK]Z
PROJECT NUMBER: 112G00436 DATE: 1\{27/0°2
DRILLING COMPANY: A GEOLOGIST: D, Herdhigen
DRILLING RIG: Hek Aveoy DRILLER: NJA
MATERIAL DESCRIPTION

Sample Depth | Blows/ | Sample | Lithology

PID/FID Reading (ppm)

U
No. and (Ft.) 6"or |Recovery/| Change Solil s
Type or or RQD Sample |(DeptivFt)] Density/ ¢ i N !£ L
RQD | RunNo. (%) Length or Consistenc A0k e
. screened| ¥ [Colod Material Classification s Remarke Blel2 %
Interval or . 3 £ g %
]
Rock wi{i@o |
Hardness
o-\ Bown| Flan ek o f ghiil LM 5*“:?‘""&
[
-3 Tn|  Fiae Lank San
] —

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks: waty YTable B Ay Dy, L—;aj

Drilling Area
Background (ppm):

Converted to Well: Yes No X Well I.D. #:




"t Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page _1_of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.: MPTR(z-5$ 13-01-/1230%

Monitor Readings

(Range in ppm):

Project No.: 112G00436 Sample Location: SRR
Sampled By:; DH
K Surface Soil (SS) C.0.C. No.: 26080
[] Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:
[] Other: K Low Concentration
[1 QA Sample Type: [1 High Concentration
|GBAB SAMPLE DATA:
[pate:  11/22i03 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 196 -
Method: Avass o-~\ Brovn il s*"P w/ Shall
[Monitor Reading (ppm): o A\
|COMPOSITE SAMPLE DATA:
IDate: Time ] Depth | Color Description (Sand, Silt, Clay, Moisture, etc.)
JMethod:

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Nt S18486.224 fv.
£ 2946257831

e
ad
4077 Suispee 2

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1 x4 o0z 21 Accutest
JOBSERVATIONS / NOTES: Imap:
) -~
G?S COOT‘LM\S | e 1
—— N

\ ®

Circle it Appﬁcable:

MS/MSD Duplicate ID No.:

Signature(s):

M A




11: Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

PagE_L of _1_
Project Site Name: Arsenic Background Study Sample ID No.. MPTRG *SB)R -04-1123063
Project No.: 112G00436 Sample Location: SRI%
Sampled By: PH
(] Surface Soil (SS) C.0.C. No.: 26686
X Subsurface Soil (SU)
] Sediment (SD) Type of Sample:
[] Other: X Low Concentration
[1 QA Sample Type: [ High Concentration
GRAB SAMPLE DATA:
IDate: n/2Z[/o> Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time:  ]4)2 - -
[Method:  1Hamoh Axer 3-4 Van Fint SeA
IMonitor Reading (ppm): A
COMPOSITE SAMPLE DATA:
|Date: Time I Depth | Color Description (Sand, Siit, Clay, Moisture, etc.)

]
JMethod:

fMonitor Readings
(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 o0z g N Accutest
OBSERVATIONS / NOTES: IMAP:
y —————
G—PS Cn\-oqlf\a*\s ' _~____‘ =3 L\
- S e
N- S19488. 224 P+, y‘f\g TN P (4
F. 2946257881 §+. 3/ ® | F
¥ LY =
l | LE 5 s

[Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

&

s




n Tetra Tech NUS, Inc.

BORING LOG

Page ( of (

PROJECT NAME: Arsenic Background Study BORING NUMBER: S |y
PROJECT NUMBER: 112G00436 DATE: 11 [232]6F
DRILLING COMPANY: NIA GEOLOGIST: . Heskisvn
DRILLING RIG: Hend Avgur DRILLER: A IB
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology ¥
No. and (Ft) 6"or |Recovery/| Change Soll s
Type or or RQD Sample |(Depth/Ft) cDenI;itz'l‘c c L N fg &
n No. (%) ny onsi g
RAD Run N 4 Length scr:erned Yy Colof Material Classification S Remarks E % _8 H
Interval or * -4 § g £
Rock wie|n
Hardness
o-1 Tan | e S Al ol | sma Sapled
1-% Ten | Fine Semh o] shalt | S
3 - é Ten F o\ ~Q $ w—.k M eddr
) Tl T sk M| S il oot
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. increase reading frequency if elevated reponse read. Drilling Area
Remarks: Vatu Tabe @ A~ 7%, Ras Background (ppm):[___|
=)
Converted to Well: Yes No 7_( Well I.D. #:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_je_1 _of_1_

Project Site Name:

Arsenic Background Study

Sample ID No.: MPTRG ~$514- O\ - )} A3p3

Project No.: 112G00436 Sample Location: SR Y
Sampled By: DA
X Surface Soil (SS) C.0.C. No.: _2UAET 20167
[1 Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:
[] Other: I Low Concentration
[ QA Sample Type: [] High Concentration
JGRAB SAMPLE DATA:
[Date: w22/02 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: ISID . -
IVethod: g o~ SrowA Flat Sl wif shell
Monitor Reading (ppm):  A//A
[COMPOSITE SAMPLE DATA:
IDate: Time I Depth | Color I Description (Sand, Silt, Clay, Moisture, etc.)
|Method:

{Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

£ 2946200, 10% Rt

Analysis Contalner Requirements Collected LAB
Arsenic / 6010B 1x4 o0z )? [ Accutest
JOBSERVATIONS / NOTES: JMAP:
Qn
GPS Coordy tonkeg - R
+ & 6}
) 7 @ |
Nt €1939F.263 ¥ N J @ "l f

[Circle if Appﬁcable:

Signature(s):

MS/MSD

Duplicate ID No.:

A

\



n Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Pagej_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTR6-SBI4~03 -112307
Project No.: 112G00436 Sample Location: SBIH
Sampled By: OH
[1 Surface Soil (8S) C.0.C. No.: _ AL 20167
K Subsurface Soil (SU)
] Sediment (SD) Type of Sample:
[] Other: B Low Concentration
[ QA Sample Type: [l High Concentration
|GRAB SAMPLE DATA:
IDate: nJj2%2/03 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: ISAS
[method: derd Apsr 6-1 Tan e Sk
[Monitor Reading (ppm):  AJ/A
[COMPOSITE SAMPLE DATA:
Date: Time I Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.)
Method:

JMonitor Readings

{Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

N ' 519397.263 £1.
E 294 6900. 169 $+.

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 oz L Accutest
[
|oBSERVATIONS / NOTES: JMAP:
£3
G ?S C oordiaa FLS L

107
e Rad)!

.

Ssvam

Circle it Appl'icable:

428 Davts Hatf -
Signature(s): N

MS/MSD

Duplicate 1D No.:

gAA-T




n Tetra Tech NUS, Inc. BORING LOG

Page | of [ _

PROJECT NAME: Arsenic Background Study BORING NUMBER: SR
PROJECT NUMBER: 112G00436 DATE: W [22]03
DRILLING COMPANY: N/A, GEOLOGIST: |
DRILLING RIG: YrraA Anars DRILLER: NIA
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample | Depth | Blows/ | Sample | Lithology 1]
No. and (Ft) 6"or |Recovery/| Change Soll S
Type or or RQD Sample |(Depth/Ft) cmﬁgc c % N :2 fﬂ
R n No. %) n P
i o Lenam Scr:;ned y Color} Material Classification S Remarks g 2 2 ;
Interval or * @ E g T
Rock w|®D|no
Hardness
o-FY o1 Bd  Tint S S | swnpled
"2 Ton T-( e Sh««? 5"\ waler
2% Taa|  Flag GemA S| S emplest Tablt
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Watte Table (W~ 3 q§~\ R bs g Background (ppm):[ |

Converted to Well: Yes No x Well I.D. #:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID NO.:MPT&':* 5&[5—0\ -1 A30%
Project No.: 112G00436 Sample Location: _SRIS
Sampled By: D
XK Surface Soil (SS) C.0.C. No.: ME 2616¢
[] Subsurface Soil (SU)
[I Sediment (SD) Type of Sample:
[] Other: A Low Concentration
] QA Sample Type: [l High Concentration
IGRAB SAMPLE DATA:
[pate: WA OF Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 'Q"\go
[Method:  j4,rd Auvess D -\ o~ Fine $‘~~0{ wy shdl
[Monitor Reading (ppm): A7/,
COMPOSITE SAMPLE DATA:
Date: Time I Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.)
[Method:
JMonitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1 x4 oz E,? [f Accutest
JOBSERVATIONS / NOTES: MAP: i
G?S com&wm B %a 32 1SSG ;]’
Vi 520023, 367 M. — ) L "
£ 294 #07. 048 ft. L i
) DA ‘
<o i' @ g

[Circle if Applicable:

MS/MSD

Duplicate ID No.:

Signature(s):

74 A




'E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTR&r-SBIS-03- 11280
Project No.: 112600436 Sample Location: 130
Sampled By: >\
[ Surface Soil (SS) C.0.C. No.:
H Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[1 Other: JA Low Concentration
[ QA Sample Type: [1 High Concentration
|GRAB SAMPLE DATA:
[pate: n]zglo'} Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: 1000 —
Method: (4 Z-3 Yoin Ffae bendd
[Monitor Reading (ppm): ~ AJA
COMPOSITE SAMPLE DATA:
|Date: Time J Depth J Color ] Description (Sand, Silt, Clay, Moisture, etc.)
Method:
[Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
ISAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x 4oz - Kﬂ Accutest
OBSERVATIONS / NOTES: IMAP:
K
7S Coovdinnfas, \;5 72 y 2
< [
Nt 520023.56% §+. - ]
£ 294 %03 .09 b 4 ;
g
L
3
[Circle it Applicable: Signature(s):
MS/MSD Duplicate ID No.: W % 7




E Tetra Tech NUS, Inc. BORING LOG Page _( of _/
PROJECT NAME: Arsenic Background Study BORING NUMBER: SK IQ
PROJECT NUMBER: 112G00436 DATE: W (2Z[0F
DRILLING COMPANY: AR GEOLOGIST: S Veorekd Lo
DRILLING RIG: MHerd  Ane ar DRILLER: A/A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology U
No. and (Ft) 6"or |Recovery/| Change Soll s
Type or or RQD Sample |(DeptivFt) cmig’l'c ¢ b 5 :2 k
R un No. v, -
| e e L Scr:erned y Colon] Material Classification S Remarks % '?1 2 g
Interval or * 3 E g E
Rock wimlno
Hardness
D-\ K":A i Semek Sm sh,-plo./i
1-Y4 Brond A[ay wef S‘MUL C L wl shell
b Gont Lok o 2loy Sa_ | wl ¢nell
L1 Ta|  Guh M WA
7% Tl Tlae Sk n | snmplad o] ¢ Tabie
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dri iIIing Area
Remarks: water Tpg-,ll,,-@ ~ B} b‘/\S Background (ppm)::|
Converted to Well: Yes No Z Well 1.D. #:




Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_

Project Site Name;

Arsenic Background Study

Sample ID No.: \\P -5 -OI-HZ{}’DJ

(Range in ppm):

Project No.: 112G00436 Sample Location: SRk
Sampled By: ol
N Surface Soil (SS) C.0.C. No.:
[l Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
] Other: N Low Concentration
[l QA Sample Type: [] High Concentration
IGRAB SAMPLE DATA:
Date: wWiz2rlo® Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1O
IMethod: [ ond A”ﬁ"" o-1 B”“"\ ~iat A
Monitor Reading (ppm): =< AJA
COMPOSITE SAMPLE DATA:
[Date: Time | Depth I Color I Description (Sand, Siit, Clay, Moisture, etc.)
Method:
[Monitor Readings

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z 4 Accutest
OBSERVATIONS / NOTES: JMAP:
G4 Coordlinekes 2 =
N S20274.596 b V? &
EL 299546s. S22 T 3 {f;‘fé
il

ICircle if Applicable:

MS/MSD Duplicate ID No.:

Signature(s):

A




n Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_;e_1 _of _1_

Project Site Name: Arsenic Background Study

Sample ID No.: JAPT &5 -58§b-0%8- 112807

Project No.: 112G00436

Sample Location: SRib

[l Surface Soil (SS)

JX Subsurface Soil (SU)
[l Sediment (SD)

] Other:

Sampled By: L

C.0.C. No.: gﬂ:‘ﬁi’_’r 1“‘:3
Type of Sample:

X Low Concentration

1 QA Sample Type:

[ High Concentration

|GRAB SAMPLE DATA:
|pate: ) 12202 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 110 - -
Method: H&-"L Ah T 7-8 { G ~iac SsaA
[Monitor Reading (ppm): : AR
COMPOSITE SAMPLE DATA:
Date: Time ] Depth I Color ] Description (Sand, Siit, Clay, Moisture, etc.)
[Method:

JMonitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 oz 7[-{ Accutest
OBSERVATIONS / NOTES: MAP:

) P =

GPS Loordi nates = ‘ i <

= \S_ &) ?)w A
N: 52029¢%. 546 §r. s\~ E | &
N || v

E: 2945465572 £+ NS NARE S
/8 " Rz

£ | PE

lMcable: Signature(s):
MS/MSD Duplicate ID No.: %‘1 Z 4
L



n Tetra Tech NUS, Inc. BORING LOG

Page _{ of [
PROJECT NAME: Arsenic Background Study BORING NUMBER: S K l ?
PROJECT NUMBER: 112G00436 DATE: WIZ8Ip?
DRILLING COMPANY: /A GEOLOGIST: ¢
DRILLING RIG: Hane\ Aneas DRILLER: NIA
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology 1]
No. and (Ft.) 6"or |Recovery/| Change Soil S
Type or or RQD Sample |(DeptivFt)| Density/ Nis |
RGD |RunNo.| (%) Length or  |Consistenc ¢ Remarks 21513 a
Screened y Color] Materlal Classlfication S E|215|s
Interval or * @ E g £
Rock wim|no
Hardness
o-\ Boe|  Tlaa Somr S5 |wjsalit . Sampltd
p 4 Tonl  Tian S X S wale
2—3 [Tan i, S“Mk S SW};\Q“A A" Tabie,
0

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks: Wakht Tobole £ ~ I yeoo
J

Drilling Area
Background (ppm):

Converted to Well: Yes No X Well I.D. #:




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[l Subsurface Soil (SU)
[l Sediment (SD)
1 Other:

Page_1_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPYBG -$513-0 l‘llZ'ﬁOJ
Project No.: 112G00436 Sample Location: SR
Sampled By: Y]
¥ Surface Soil (SS) C.0.C. No.: 261b%

Type of Sample:
¥ Low Concentration

[l QA Sample Type:

[l High Concentration

Monitor Readings

(Range in ppm):

GRAB SAMPLE DATA:
IDate:  {\\2% [o? Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: Y220
-’

IMethod:  HHead A-\.\Q.Y - ! ‘3"“"\ r “"\‘\- S""”\ > wl SL\ﬂ_l (

[Monitor Reading (ppm):* NIA

COMPOSITE SAMPLE DATA:

IDate: Time I Depth l Color I Description (Sand, Siit, Clay, Moisture, etc.)
JMethod:

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x40z - 07 It Accutest
JOBSERVATIONS / NOTES: {MAP:

E?S Caoriim\\-q;g-
N' $18431.359 &

E' 29%533).102 f+

=

jAdd4.4

V_X5%%

|
d
rn/mp ?
- P

Circle if Applicable:

MS/MSD Duplicate ID No.:




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTRG-$B1#-63-112802
Project No.: 112G00436 Sample Location: N4k
Sampled By: Ou
[I Surface Soil (SS) C.0.C. No.: 26163
K Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:
(] Other: B Low Concentration
0 QA Sample Type: [l High Concentration
IGRAB SAMPLE DATA:
Date: [m [r X 2 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1230
IMethod:  Hendk wa&\\' 2 = 3 Tau\ u\\. Sqa;k
[Monitor Reading (ppm): < A /A
COMPOSITE SAMPLE DATA:
JDate: Time I Depth ] Color | Description (Sand, Silt, Clay, Moisture, etc.)
Method:
|Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
[SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 0z - 7 1\ Accutest

OBSERVATIONS / NOTES: h_ﬁAP:
GPS_ Loordinedes :&m\{sp ; ;;
N 513431759 O 41 1
£ 294533 102 . . Buepl N
D K
Circle if Applicable: Signature(s):
MSMSD | Duplicate b No Y/VL 74’ 4




Li-

Tetra Tech NUS, Inc.

BORING LOG

Page ]_ of _\_

PROJECT NAME: Arsenic Background Study BORING NUMBER: SK g
PROJECT NUMBER: 112G00436 DATE: 11 /2% /02
DRILLING COMPANY: e y/ GEOLOGIST: D, Herelsen
DRILLING RIG: Herd Ancer DRILLER: A /A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology i V]
No. and (Ft.) 6" or |Recovery/| Change Soll s
Type or or R?D ple |(DepthFt) c:nﬂ;ér;c c i N fg E
et Run N o S Scr:erned Yy Color Material Classification S Remarks % % 2 5
Interval or * a E E =
Rock wjo|aQ
Hardness
O~ Buwr|  Fime Seend S | sl Samaidl
2-1 Toa| Tint Sed N
-4 | T Sad \._,ngp..’shlnsu Q.
Y- Tea| Fian SeA SAL
b~ Teu|  Fiae S d SM e oA 0] g T-bl
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: wabsr Talle @ ~“FQ. b 54 Background (ppm):
Converted to Well: Yes No S Well I.D. #:




Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTB(=3513 -01- 112863
Project No.: 112G00436 Sample Location: SgIR
Sampled By: i
¥ Surface Soil (SS) C.0.C. No.: 26168
[] Subsurface Soil (SU)
] Sediment (SD) Type of Sample:
[1 Other: [k Low Concentration
[l QA Sample Type: [ High Concentration
GRAB SAMPLE EATA:
IDate: \( |Zi[ 07 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: {20 —
Method: esr ©-1\ Brewn i Send o shed(
Monitor Reading (ppm): A A
ICOMPOSITE SAMPLE DATA:
Date: Time | Depth Color [ Description (Sand, Silt, Clay, Moisture, etc.)
|Method:
[Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 oz 5’ l¥ Accutest
|oBSERVATIONS / NOTES: JMAP:
GPS Coordinates @ @/\
NG §519635.859 . .
E @ 294 5489.998 f+.
3;:3\ "-2——

[Circle if Applicable:

MS/MSD Duplicate ID No.:

Signature(s):

5 M A




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

1 Other:

[ QA Sample Type:

X Low Concentration
[1 High Concentration

Page_1_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTR&-$8 ’8"0?‘,)180;
Project No.: 112G00436 Sample Location: SRI1%
Sampled By: D
[l Surface Soil (SS) C.0.C. No.: 26163
Y Subsurface Soil (SU)
[ Sediment (SD) Type of Sample:

|GRAB SAMPLE DATA:

[pate: ] Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
It {2%]0

Time: 1320 — &

Method: I{-..,.l I\u\s@." {9"’ —] TM I‘*hb S

[Monitor Reading (ppm): ¥ A2

[COMPOSITE SAMPLE DATA:

IDate: Time ] Depth Color I Description (Sand, Silt, Clay, Moisture, etc.)

Method:

[Monitor Readings
(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 o0z 5{ [4 Accutest
JOBSERVATIONS / NOTES: IMAP:
G?S loords rikey &bﬂ:‘? 5
Nt S19635.359 B4 e
£ ¢ A445484.4993 (.
<=
2.

ICircle it Applicable:

MS/MSD Duplicate ID No.:

Signature(s):

4




No X Well I.D. #:

n Tetra Tech NUS, Inc. BORING LOG Page _‘_ of |
PROJECT NAME: Arsenic Background Study BORING NUMBER: 53)“
PROJECT NUMBER: 112G00436 DATE: W[22]02
DRILLING COMPANY: AM/A GEOLOGIST: D, Harodlewn
DRILLING RIG: Heni Ah“ A\ DRILLER: MN/A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology 1]
No. and (Ft) 6" or |Recovery/| Change Soll s
Type or or H?D Sample |(Depth/Ft) c:::l:i:ey;c c i N i £,
RAD | RunNo. o S Scr:;ned y Colof] Materlal Classification S Remarks % %, 2 g
Interval or * S g E £
Rock nl|lofo
Hardness
0-0S Rre| Linstont ad Tl | FIIL
0S-1 Bl Tl S A SA | o Shell Smnpled
7
1-2 Ten | Thae Sandt Ser | v
2-3 Tan| Flan SonA SMm L\ LA
[4
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Walus b\ 0~ 3 Q—\- bl Background (ppm):
= J
Converted to Well: Yes

Wl
Vbl



Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTRG -$519-01-11A%F
Project No.: 112G00436 Sample Location: SR 19
Sampled By: DM
Y Surface Soil (SS) C.0.C. No. 26168
[l Subsurface Soil (SU)
1 Sediment (SD) Type of Sample:
[ Other: 8 Low Concentration
1 QA Sample Type: [ High Concentration
|GRAB SAMPLE DATA:
[Date: 12810 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: '\‘109 —
[Method:  \L, A - o-\ Qromn Faan Semd ] Sl
Monitor Reading (ppm): A
COMPOSITE SAMPLE DATA:
IDate: Time | l Color Description (Sand, Silt, Clay, Moisture, etc.)
[Method:
|M°""°' Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 0z o N Accutest
JOBSERVATIONS / NOTES: {MAP:
GPS Cootdinates W, Gress 347 T
il ) ®
» "
N: S18528.851 &+ T R
®
' »
& i Yo
[Circle it Appﬁcable: Slgna;ure(s):
MS/MSD Duplicate ID No.: g /1/] 71 7




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

1 Other:

] QA Sample Type:

K Low Concentration
] High Concentration

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTR(-$B19-03-112303
Project No.: 112G00436 Sample Location: R1G
Sampled By: e
[l Surface Soil (SS) C.0.C. No.: 26163
X Subsurface Soil (SU)
[ Sediment (SD) Type of Sample:

|GRAB SAMPLE DATA;

|Date: \L[')&lo'} Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 140 _

[Method: Renk Awenr 2-% o~ Fiae S

[Menitor Reading (ppm):  AA

|COMPOSITE SAMPLE DATA:

IDate: Time | Depth Color ] Description (Sand, Silt, Clay, Moisture, etc.)
Method:

Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1 x4 oz ? H Accutest
OBSERVATIONS / NOTES: IMAP:
‘ AN ———

G?S COO\‘A\/\r\}i l(.,,) @ ‘;f?

N S\3523.85) Ty ‘f s
!

E ! 294 S134.9%4 &+ :{ —_
% l 4¢0

[Circle if Applicable:

MS/MSD Duplicate ID No.:

Signature(s):

o\ JL]




PROJECT NAME:

n Tetra Tech NUS, Inc.

BORING LOG

Page j_ of i

Arsenic Background Study BORING NUMBER: SR20
PROJECT NUMBER: 112G00436 DATE: 1 [2%/03
DRILLING COMPANY: N/A GEOLOGIST: . Herigon
DRILLING RIG: HonrXk Analr DRILLER: N/A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth Blows/ | Sample | Lithology 1]
No. and (Ft) 6"or |Recovery/| Change Soil s
Type or or RQD Sample |(Depth/Ft)] Density/ Mig |&
RGD |RunWNo.| (%) Length or |Consistenc c Remarks 2112 |H
Screened y  [Color Materlal Classification s e|ldlzls
Interval or * a E g S
Rock wija]lno
Hardness
0-08 Bom| Blad Sl wb LimRode | 1L
DS R Fiac Send &l Seh S S anppied
-7 T | Ec ok wf st | § Leber
2.y | Tiae SR ) snatt | S~ | Geiprah 7 Tobie
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: watar Teble & ~ 4 &, bes Background (ppm):[ ]
Converted to Well: Yes

No X Well I.D. #:




1% Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTRG -$$20-01- "'ZZD?]
Project No.: 112G00436 Sample Location: SB20
Sampled By: DH
X Surface Soil (SS) C.0.C. No.: 26163
[] Subsurface Soil (SU)
[ Sediment (SD) Type of Sample:
[ Other: K Low Concentration
[ QA Sample Type: {] High Concentration
GRAB SAMPLE DATA:
Date: 11 {2%]03 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 4SS
IMethod: Hand Ah% w 0-\ RBrow~ S‘—"X w | ohall
[Monitor Reading (ppm):  “a /A
ICOMPOSITE SAMPLE DATA:
Date: M Time I Depth Color ] Description (Sand, Silt, Clay, Moisture, etc.)
[Method:

Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 oz 7ﬁ4 Accutest
OBSERVATIONS / NOTES:

G PS Coo rolf Aoty

N S1875).523 b
F: 294 3908.093 f,

[Circle if Applicable:

MS/MSD Duplicate ID No.:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1 _of _1_

Project Site Name:
Project No.:

Arsenic Background Study

Sample ID No.: MPTBG -$820 -04 -12303

112G00436 Sample Location: SR 20
Sampled By: i
[l Surface Soil (SS) C.0.C. No.: 26163
K Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[] Other: ¥ Low Concentration
0 QA Sample Type: [l High Concentration
JGRAB SAMPLE DATA:
Date: W [2%)03 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1SDS —
Method:  Hend Awneer 3"" e~ Fiae S A ) st
[Monitor Reading (ppm):  “AJJ A
COMPOSITE SAMPLE DATA:
|Date: Time l Depth | Color | Description (Sand, Silt, Clay, Moisture, etc.)
[Method:
WMonitor Readings

(Range in ppm):

ISAMPLE COLLECTION INFORMATION:

NO COMPOSITE SAMPLE COLLECTED

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 02z = U Accutest
OBSERVATIONS / NOTES: [map:
-
G’ ?S CoorcX‘. PPRTRY - - Saliey Ave,

N: S13#5]. 528 &+
£: 294 3909.033 O+

-

b
R
}
o
7
&

wop'y.®
(%)
[ndl
>
3
r

Parkis S
£ g_j » z ket
T e m:f l
[Circle if Applicable: Signature(s):

MS/MSD Duplicate ID No.:




E Tetra Tech NUS, Inc. BORING LOG PageLOfL

PROJECT NAME: Arsenic Background Study BORING NUMBER: SB2i
PROJECT NUMBER: 112G00436 DATE: 11 /29 /07
DRILLING COMPANY: N4 GEOLOGIST: 7 TTENOI R
DRILLING RIG: /A - Havy Aveer DRILLER:
MATERIAL DESCR'PT'ON PID/FID Reading (ppm)
Sample Depth Blows/ | Sample | Lithology 7]
No.and | (Ft) 6"or |Recovery/| Change Solt s
Type or or RQD Sample |(DepthFt)] Density/ Nle |
RQD Run No. (%) Length or Consistenc c Remarks ‘2_ - % E
Screened y  [Color Material Classification s e 5
Interval or * @ 5 E £
Rock w|@|o
Hardness
o | ) Dhkerd Beown V- Sawn v/sheccs Lny
/ |3 BhoupN V.E sams w/spbees Dry
z | ¢ Blownl  V.E Sans w/foneles | 0-warec yaked
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Waren. Tagee @ ~ iG‘ J/s Background (ppm):[:

Converted to Well: Yes No Well 1.D. #:




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

] Other:

Page 1_of _1_
R
Project Site Name: Arsenic Background Study Sample ID No.:MPTB6-S$52)-01 - M@@
Project No.: 112G00436 Sample Location: sB2l
Sampled By: T /DH
Surface Soil (SS) C.0.C. No.:
[l Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:

[ Low Concentration

[l QA Sample Type:

[] High Concentration

|GRAB SAMPLE DATA:

Date: H728-/0ID® 1i/22[07

Depth

Color

Description (Sand, Siit, Clay, Moisture, etc.)

Time: 1250
[Method: Hawp Ausece
IMonitor Reading (ppm): oO.

o- | F

Dace bemw

V.F. Sawp »J/Sffeu,j

|coMPOSITE SAMPLE DATA:

Date: Time |

Depth

| Color

| Description (Sand, Silt, Clay, Moisture, etc.)

[Method:

[Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements COIIeg)e/d LAB
Arsenic / 6010B 1x4o0z. - Accutest
JOBSERVATIONS / NOTES: IMAP:

6P C’ooﬂbmﬁ(rfii
N 516673%.S70 H
£ 2990649. 413

[ Bide 34S rﬂ]
P&a,k,wb @ x

:) ¥

?A TROL

[Circle Appl'icable:

Signature(s):

MS/MSD Duplicate ID No.:

777";%_—/



"t Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Pane_1_ of _1_
1nfesfed
Project Site Name: Arsenic Background Study Sample ID No.: mPTB6 -3821 563 - M
Project No.: 112G00436 Sample Location: S8z
Sampled By: 72 /DN
[l Surface Soil (SS) C.0.C. No.:
Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:
[l Other: [I Low Concentration
I QA Sample Type: [ High Concentration
|GRAB SAMPLE DATA:
|pate: 0 [24/9% Depth Color Description (Sand, Silt, Clay, Molsture, etc.)
Time: /255 o
[Method: Hams Aueet 2 -3 £+ Baowd V. F Sawb u/s Hert €
Monitor Reading {(ppm): 9. O
ICOMPOSITE SAMPLE DATA:
IDate: Time [ Depth ] Color l Description (Sand, Silt, Clay, Moisture, etc.)

IMethod:

Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z. - Accutest
JOBSERVATIONS / NOTES: IMAP:
675 Cooabmg'rt S
N:Slb6F3. S70 4 me &
Aa(1ve
|E : 2990649 . 413 £ Lor ¢
) N
farror  ICp
Circle if Applicable: Signature(s):
MS/MSD Duplicate ID No.: R
T, S




E Tetra Tech NUS, Inc. BORING LOG Page _l of 1

PROJECT NAME: Arsenic Background Study BORING NUMBER: _ SBZ7Z
PROJECT NUMBER: 112G00436 DATE: /724 /67
DRILLING COMPANY: VAR GEOLOGIST: 7. Correnor .
DRILLING RIG: VR = Namd AuacK DRILLER: N/A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ } Sample | Lithology U
No.and | (Ft) 6" or |Recovery/| Change Soll s
E P el e iy Bt : THHAE
unte-] enath Scr:erned y Color Materlal Classlfication S Remarks g' % 2 g
Interval or . 5 g g %
Rock wio|o
Hardness
0 Z Baos| V.F. Savs Dey
Z |3 Bapv| V.F. Sawp V - Warzt Tagde
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency. if elevated reponse read. DriIIing Area
Remarks: Waren TaAALE & ™~ Z A‘ Y_3 Background (ppm):

Converted to Well: Yes No Well I.D. #:




n Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Monitor Readings

(Range in ppm):

Page 1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTB6 -5522 - ol - 112907-
Project No.: 112G00436 Sample Location: S322
Sampled By: T2 /D H
Surface Soil (SS) C.0.C. No.: j
[l Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
] Other: [l Low Concentration
1 QA Sample Type: [1 High Concentration
|GRAB SAMPLE I_D_ATA:
|pate: /249 Jo 3 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: (328
Method: N 0 - l £,L Bﬂd)\N (V2 F- SAIOb
Monitor Reading (ppm): @,
JCOMPOSITE SAMPLE DATA:
IDate: Time | Depth I Color l Description (Sand, Siit, Clay, Moisture, etc.)
Method:

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements COIIegeﬂ} LAB
Arsenic / 6010B 1x4 0z V4 Accutest

OBSERVATIONS / NOTES: Imap: \E

éf’ S Cooﬂ-bw&'rts O&u» Raove

N: SIS8YY o043

£ 29490%93. (53 ¥
[Circle if Applicable: Signature(s):

MS/MSD Duplicate ID No.: /




1% Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

P_age_1_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.:MPTB6-SB22~02 - 112903
Project No.: 112G:00436 Sample Location: 5822
Sampled By: T /DN
[1 Surface Soil (SS) C.0.C. No.:
Subsurface Soil (SU)

[l Sediment (SD) Type of Sample:

[l Other: [1 Low Concentration

I QA Sample Type: [1 High Concentration
GRAB SAMPLE DATA:
|Date: }/ ]29 !0'-} Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time:
Method: %awo - ,~/ ")
Monitor Reading (ppm): O -0 / L gﬂ’ou‘h) w SA b
COMPOSITE SAMPLE DATA:
IDate: Time | Depth I Color | Description (Sand, Silt, Clay, Moisture, etc.)
[Method:
Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
ISAMPLE COLLECTION INFORMATION: P

Analysis Container Requirements Collec}€d LAB
Arsenic / 6010B 1x4o0z - \/ Accutest
JOBSERVATIONS / NOTES: - MAP:
GF2 (oorsrvarys
'_—_-—_\—-—/.
N SIS8YY. 643 B
€:299017. 153 [+
[Circle if Applicable: Signature(s):
MS/MSD Duplicate ID No.: f W
/



n Tetra Tech NUS, Inc.

P [
BORING LOG age Lot L
PROJECT NAME: Arsenic Background Study BORING NUMBER: SB23
PROJECT NUMBER: 112G00436 DATE: I172970Z
DRILLING COMPANY: A}/A GEOLOGIST: T CorrenoiZ
DRILLING RIG: NA = Haws Aveed DRILLER: Ak
'MATER|AL DESCR'PT'ON PID/FID Reading (ppm)
Sample Depth Blows/ { Sample | Lithology U
No. and (Ft.) 6" or |Recovery/| Change Soll s
Typ;Dor . orN R(/JD Is_ample (Depth/Ft.) cmi::’lw c v N :2 i
R un No. %) n r -
i IR Il ) b | Materlal Classification s Remarks Ble12|%
Interval or - 3 E g %
Rock ni{io |
Hardness
0|2 p V. Sn w3 fsderels ey
2 |3 BEE 0| U-F Saep obsneels V- wegn TagLy
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Maree Tasce (@ ~ 7 4 4fs Background (ppm):[___|

Converted to Well:

Yes

No

Well I.D. #:




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.: MPTB6-5523-61 - /12907

Project No.: 112G00436 Sample Location: SB?3
Sampled By: 7C /oK
Surface Soil (SS) C.0.C. No.:
[1 Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:
[l Other: [ Low Concentration
I QA Sample Type: [ High Concentration
GRAB SAMPLE DATA:
Ipate: |1 t 24 /o7 Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: /345~
Melhod: 74 o-1 H Gaon V. F. Sawp W /SHeees
Monitor Reading (ppm): ©.
COMPOSITE SAMPLE DATA:
[Date: Time | Depth | Color l Description (Sand, Silt, Clay, Moisture, etc.)
Method:

|Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected” - LAB
Arsenic / 6010B 1x4 o0z v Accutest
JOBSERVATIONS / NOTES: MAP:
GPS  Coomdinates Z‘ A
N 515050, 39 £+ Peghet
E: 294o0%0} . 943} L. [Deevie e
Spojl- A Lwidd
[ 4
ped) Auccs
[Circle if Appﬁcable: Signature(s):
MS/MSD Duplicate ID No.: — %}
/e~
/




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_;e_1_ of 1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTB6 -5B23 -67 - (12907
Project No.: 112G00436 Sample Location: $823
Sampled By: Te /OoH
[1 Surface Soil (§S) C.0.C. No.:
Subsurface Soil (SU)
[ Sediment (SD) Type of Sample:
[] Other: [l Low Concentration
] QA Sample Type: {] High Concentration
GRAB SAMPLE DATA:
|Date: (1/24 /07 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 350 ],
[Method: Hawd  Aucen / -2 H Besrv V. F. Sadd W/5’(Ul«5
[Monitor Reading (ppm): O . O
|COMPOSITE SAMPLE DATA:
IDate: Time I_ Depth I Color ] Description (Sand, Silt, Clay, Moisture, etc.)
IMethod:

Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected” LAB
Arsenic / 6010B 1 x4 oz |/ Accutest
JOBSERVATIONS / NOTES: {MAP:

GPS  Loordin aTES
N &ts050. 39 &
E: 2940407 ¢ 7 Lf

{Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

ey L




n Tetra Tech NUS, Inc. BORING LOG Page_l_of_l_

PROJECT NAME: Arsenic Background Study BORING NUMBER: SB2Y
PROJECT NUMBER: 112G00436 DATE: [l [30 /0%
DRILLING COMPANY: N /4 _ GEOLOGIST: T~ _CortenoiR
DRILLING RIG: N/ - Havh  Aucer DRILLER: N /A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sampie | Lithology 1]
No. and (Ft.) 6"or |Recovery/| Change Soll s
Type or or n?n Sample |(Depth/Ft.) coD:;:lg'l‘c ¢ b N :2 £,
ROD [ RunNo. 9 Lenath Scr:erned y Color Materlal Classification S Remarks E %, 2 ;
Interval or * ] § g T
Rock wijo|no
Hardness
o |2 Dawk| 6y Sierv Ciay Day
2|3 Daek| Gapy Sty Ceay U - Wator Tah
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: WATEL TaBle @ ~ 1 £+ bi¢ Background (ppm):

Converted to Well: Yes No Well I.D. #:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_ of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.:MPTBG - ss24 - ol ~ (1300F

[Monitor Readings
{Range in ppm):

Project No.: 112G00436 Sample Location: 5824
Sampled By: Tec /DH

W Surface Soil (SS) C.0.C. No.:

[ Subsurface Soil (SU)

[ Sediment (SD) Type of Sample:

[} Other: ] Low Concentration

[ QA Sample Type: [l High Concentration
|GRAB SAMPLE DATA:
[Date: || /30 /0 F Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: O9SS “ D
Method: HAND AuGER o - ARK [pavy (&
Monitor Reading (ppm): &. & 6 5” T‘/ CMV
[COMPOSITE SAMPLE DATA:
IDate: Time | Depth | Color I Description (Sand, Silt, Clay, Moisture, etc.)
Method:

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

MS/MSD

Duplicate ID No.:

Analysis Container Requirements Collegtéd LAB
Arsenic / 6010B 1x4o0z \/ Accutest
JOBSERVATIONS / NOTES: IMAP:
GPS  Lsoabivates A
N:5IS218. S52 £+ Dreme St
E: 2939622. S8¢ £+ Aaoh
[Circle If Applicable: Signature(s):

Ty B




'n= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MFTBG-582Y -2 - 113007
Project No.: 112G00436 Sample Location: S8y
Sampled By: 1< /OH
[1,Surface Soil (SS) C.0.C. No.:
Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:
[l Other: [ Low Concentration
[l QA Sample Type: [l High Concentration
GRAB SAMPLE DATA:
Date: /! /3o /0',7. Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: /000
Method: Hanp Augel | - Z ¥ |Daex baay Siery Ceay
Monitor Reading (ppm): 2.0
EOMPOSITE SAMPLE DATA:
|Date: Time I Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.)
!Method:
Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
SAMPLE COLLECTION INFORMATION: I
Analysis Container Requirements Collecsed LAB
Arsenic / 6010B 1x402z - “/ Accutest

\

JOBSERVATIONS / NOTES: IMAP:

G Lorsivares , /]\
N

mm‘ \‘\%a/ﬁzh%w
£ : 793%22. 586
®
—/

Circle if Appl'icable: Signature(s):

MS/MSD Duplicate ID No.: //’ %__
(e—7
4



n Tetra Tech NUS, Inc.

BORING LOG

Page | of |

PROJECT NAME: Arsenic Background Study BORING NUMBER: __ S8 25
PROJECT NUMBER: 112G00436 DATE: 11 /36 /OF
DRILLING COMPANY: NIA GEOLOGIST: 7. CorrewoiR
DRILLING RIG: N[A - Hawd Auset DRILLER: A A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology U
No. and (Ft.) 6" or |Recovery/| Change Soll s
Type or or R?D Sample |(Depth/Ft) CoD::I’sl:ey;c ¢ . E g'! ;'4
Rap | Runtle o Lenath Scr:;ned y Colof] Material Classification S Remarks ‘E" -g 2 ;
Interval or * @ § g =
Rock nwn]lo|a
Hardness
O | Z Daex| Gday Sty Ceay Dey
i 3 DA'Q,K Gary Sicry Ceny V - Watee Taael
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

Remarks: Parge Yage (@ ~ Z A

(s

Background (ppm):|::]

Converted to Well:

Yes

No

Well I1.D. #:




Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.:MPTB6-5525- 61~ [t3603
Project No.: 112G00436 Sample Location:  $S82%
Sampled By: T¢ /DN
X Surface Soil (SS) C.0.C. No.:
[] Subsurface Soil (SU)
] Sediment (SD) Type of Sample:
[1 Other: [ Low Concentration
[l QA Sample Type: ] High Concentration
JGRAB SAMPLE DATA:
|pate: 71 / 30 /o'.; Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1013
Method: Hann Auger O- | £+ | Daee Geay Stery &,qy
[Monitor Reading (ppm): 6.0
JCOMPOSITE SAMPLE DATA:
WDate: Time I Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.)
[Method:

Monitor Readings

(Range in ppm): )

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collecteg— LAB
Arsenic / 6010B 1 x40z v’ Accutest
OBSERVATIONS / NOTES: MAP:
GPS  Cootdinate s 2
N: S14796. 106 N
E: 2937644. 80z £+ Deevee Sesrr

&

[Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

//Ajfg/zﬁ_m




1% Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name: Arsenic Background Study

Sample ID No.: MPTBG - SB25 - OZ- 113007

Project No.:

112G00436

Sample Location: sBz$”

[l Surface Soil (SS)
Subsurface Soil (SU)
“1 Sediment (SD)
[] Other:

Sampled By: Te /DH
C.0.C. No.:

Type of Sample:
[ Low Concentration

I QA Sample Type:

[l High Concentration

GRAB SAMPLE DATA:

|Date: 11 /36 foZ

Depth

Color

Description (Sand, Siit, Clay, Moisture, etc.)

Time: /022
[Method: Hawd Auger
IMonitor Reading (ppm): O. 0

-2 @

Dauc Geay

Siery (iay

[COMPOSITE SAMPLE DATA:
IDate: Time | Depth | Color | Description (Sand, Silt, Clay, Moisture, etc.)
Method:

|Monitor Readings
(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

/
Analysis Container Requirements Collegyéd LAB
Arsenic / 6010B 1x4 o0z - V4 Accutest
OBSERVATIONS / NOTES: ImaP:

PSS  Cooenmates

N: 514796, 106 £F
£°.2937944. goz .

z->

Deevse
SéorL
Aesh

&

-

I[Circle it Applicable:

Signature(s):

MS/MSD Duplicate ID No.:




n Tetra Tech NUS, Inc. BORING LOG Page | of |
PROJECT NAME: Arsenic Background Study BORING NUMBER: __ SBZ6 ,
PROJECT NUMBER: 112G00436 DATE: N (306 /07
DRILLING COMPANY: LA GEOLOGIST: 7. Cortevoi
DRILLING RIG: A - Haws Aucec DRILLER: A Ja
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology ]
No. and (Ft) 6"or |Recovery/| Change Soil : s
Thao” | rumi.| o | Tomen || consistene c o815 [k
anre o9 - Scr:erned y Color Material Classification S Remarks % %. 2 :
Interval or * a E g S
Rock wio|o
Hardness
o) rd Daex| Adeny  Sicvy Cony Deay
2| 3 Drex 6k~/ Sty Ceny V- WAraTage
0

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Watee Tagee @ ~2 ~ b/

Remarks:

Drilling Area
Background (ppm):

Converted to Well:

Yes

No

Well I.D. #:




'lt Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_

[l Other:

Project Site Name: Arsenic Background Study Sample ID No.: MPTB6 - 5§26 ~61~ (13007
Project No.: 112G00436 Sample Location: SR z2&
Sampled By: T¢ /DU
,KSurface Soil (8S8) C.0.C. No.:
[I Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:

[l Low Concentration

[l QA Sample Type:

0 High Concentration

[GRAB SAMPLE DATA:

|pate: 11 /30 /07

Depth

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Time: (032

Monitor Reading (ppm): 8:0

[Methog: Hawd Auoccr 0-*{ QC/~

Daarc fany

Sery Ceay

[COMPOSITE SAMPLE DATA:

IDate: Time J

Depth

1

Color

I Description (Sand, Silt, Clay, Moisture, etc.)

WMethod:

[Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

£ : 2937898, 667 ¢

Analysis Container Requirements Collectel LAB
Arsenic / 6010B 1x4oz l/ Accutest
J[OBSERVATIONS / NOTES: IMAP:
GPS  Leotdiwages 4 1
N:SIS863. 089 & e "
Seon

S~

[Circle i Appl-lcable:

Signature(s):

MS/MSD Duplicate ID No.:

— St

/




Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTBG - $826~02 ~ /1360F
Project No.: 112G00436 Sample Location: SB2¢
Sampled By:
1 Surface Soil (SS) C.0.C. No.:
Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[] Other: [ Low Concentration
[ QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:
Date: Il /30 /02 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1037
[Method: _Fians _Aucer | -2 #. | Daex ey | Sury Cuay
[Monitor Reading (ppm): O -0
[COMPOSITE SAMPLE DATA:
IDate: Time I Depth l Color ' Description (Sand, Silt, Clay, Moisture, etc.)
[Method:

Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Colleﬂé/ LAB
Arsenic / 6010B 1 x 4 oz. \/ Accutest
OBSERVATIONS / NOTES: ImAP:
6 f$ &DZDIN#'U ‘ 3
' . 8 @ Dl,é
N 515863 687 {¢ D“Sn,,_
£ 293748668 L /%
L——-‘- - —~
LEIrcle if Appl'icable: §ignature(s):
MS/MSD Duplicate ID No.: % W
M
/




|E Tetra Tech NUS, Inc.

Pa (of 1
BORING LOG 98 =0~
PROJECT NAME: Arsenic Background Study BORING NUMBER: 532 7
PROJECT NUMBER: 112G00436 DATE: 1z 11210 2
DRILLING COMPANY: MIA GEOLOGIST: ! 1
DRILLING RIG: Avcsc DRILLER: jé‘)
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth Blows/ | Sample | Lithology 1]
No. and (Ft) 6" or |Recovery/| Change Sol s
Type or or RQD Sample |(Depth/Ft.) Cmmc c i 5 L L
D un No. %) en or Py
R un o e tang Screened y ColoJl Material Classification S Remarks 2‘ 2 2 E
Interval or * @ 5 g £
Rock wn|im|o
Hardness
p-1 Ko Flae SemA Sampledd
-4 Taa]| Flae §uh w/ shel(
24 B Flod God e g ) Sl SopttX
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Wolar Toble @ -~ I, by Background (ppm):[___]
v i
Converted to Well: Yes No X Well I.D. #:




'It Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_;e_1 _of _1_

Project Site Name:

Arsenic Background Study

I;e
Sample ID No.: MPE-$§21-01-§212D7

Monitor Readings

(Range in ppm):

Project No.: 112G00436 Sample Location: <827
Sampled By: LA
Surface Soil (SS) C.0.C. No.: ALZ 3y

[l Subsurface Soil (SU)

[l Sediment (SD) Type of Sample:

[ Other: Y Low Concentration

[ QA Sample Type: [I High Concentration
|GRAB SAMPLE DATA:
|pate: '\Mg'} Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: \\Q'Q
Method: 1kmnd anears D -‘ ?{LL‘\' ZT’*'\ X‘Lﬂiry*n‘i—hdl
Monitor Reading (ppm): ~ A
[COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
| l l l
!Method:

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z K I Accutest
OBSERVATIONS / NOTES:

Q?& aa.wi" A YIRS
N 220352%. S f
Fr 5249 293.70%: .

S Lol

I

[Circle if Applicabie:

Signature(s):

MS/MSD Duplicate ID No.:

N



Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.: M Pe-SR21-DR -12)203

Project No.: 112G00436 Sample Location: $R21
Sampled By: W
[ Surface Soil (SS) C.0.C. No.: ?;LZ KL
A Subsurface Soil (SU)
I Sediment (SD) Type of Sample:
] Other: [ Low Concentration
[ QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:
Date: 12 [ 14 ]o’) Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: K]
[Method:  Hnd Auges 2 -3 ot Rrow 4 by A S—'v{)
|Monitor Reading (ppm): a’g‘q
COMPOSITE SAMPLE DATA:
[Date: Time | Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.)
Method:
|Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 oz 9 }-\ Accutest
OBSERVATIONS / NOTES:

N 12203523.54 .
£ 5249243, 70 i

ICircle it Applicable:

Signature(s):

MS/MSD

Duplicate ID No.:

-

7 7




E Tetra Tech NUS, Inc.

P
BORING LOG age [ of L
PROJECT NAME: Arsenic Background Study BORING NUMBER: SL? 25
PROJECT NUMBER: 112G00436 DATE: 12]12/03
DRILLING COMPANY: AKX GEOLOGIST: D v LG
DRILLING RIG: HowA Anenc DRILLER: r/A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology 1]
No. and (Ft.) 6" or |Recovery/| Change Soil s
Type or or RQD | Sample |(DepthFt)| Density/ Nls | s
RQD [RunNo.| (%) Length or | Consistenc c Remarks 215128
Screened y Color Materlal Classification S 5 %_ £
Interval or * 5 g g E
Rock wimnlo
Hardness
o<
01 Sriwd RNae  SeA s ~mpled
Y [
) -2, Tl Blal Sande/shd Qm Pl | rud )
4 \
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Wy Tob®, @ A~ 7 e ¢ Background (ppm)::I
v - - )‘
Converted to Well: Yes Well I.D. #:

- No _ X




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Egej_ of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.: Mpg-gﬁ)ﬁ-p[- 121203

Project No.: 112G00436 Sample Location: CR2&%
Sampled By: DH
X Surface Soil (SS) C.0.C. No.: 26234
[1 Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[] Other: ¥ Low Concentration
[] QA Sample Type: [l High Concentration
|GRAB SAMPLE DATA:
|Date: 1212 a3 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1'20'3 :
[Method:  j4u. R Aus.g_j b-1 P,.»( [Sroma riaw Sths/{
[Monitor Reading (ppm): ~ AJ /A
ICOMPOSITE SAMPLE DATA:
*Date: Time I Depth J Color l Description (Sand, Silt, Clay, Moisture, etc.)
|Method:
|Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z AN Accutest
OBSERVATIONS / NOTES:

(7S Coo Nk(r\o\{*ts

N 2202866.50 Py,
£ 523290.33

Circle if Applicable:

MS/MSD

Duplicate ID No.:

AV,




'H= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MP~S828 -DZ'IZI’(DQI
Project No.: 112G00436 Sample Location: 3E2%

Sampled By:
[1 Surface Soil (SS) C.0.C. No.: : 2623y

X Subsurface Soil (SU)

[ Sediment (SD) Type of Sample:

[] Other: ¥ Low Concentration

1 QA Sample Type: [ High Concentration
|GRAB SAMPLE DATA:
[Date: 12112103 Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: 12]J0 )
[Method:  Had Avnar )~ th\wt Ten Fa Sl o/ gadl
[Monitor Reading (ppm): ¥ As Ix
COMPOSITE SAMPLE DATA:
Date: Time | Depth | Color I Description (Sand, Silt, Clay, Moisture, etc.)
Method:
[Monitor Readings

NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 60108 1x4 02z - Yy Accutest
OBSERVATIONS / NOTES: IMAP:
é"?-s Coofol\hu*ks {.\J."‘ )\N
Nt AZo24eL. 90 Tt <* e
. \weof
523 250 - 33 fr U‘g\ ¢ P

Circle if Appﬁcable: Signature(s):
MS/MSD Duplicate ID No.: ?/[ Z{ ; %




Li-

Tetra Tech NUS, Inc.

P
BORING LOG age_pof
PROJECT NAME: Arsenic Background Study BORING NUMBER: $32A4
PROJECT NUMBER: 112G00436 DATE: 2112{vb3
DRILLING COMPANY: AD/A GEOLOGIST: . Hoande
DRILLING RIG: Pend Asneyr DRILLER: M
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth Blows/ | Sample | Lithology 1 1]
No. and (Ft) 6" or [Recovery/| Change Soil S
Type or or RQD Sample |(Depth/Ft)] Density/ Nle |
RaD | RunNo.| (%) Length or |Consistenc c Remarks 2lcl2|8
Screened y [Coloy Material Classlfication S £12]& F
Interval or * g’, E g =
Rock wio|o
Hardness
K.
o- el Bl ok Sampde
(-3 Ton| e §end f S0l
A 2—‘( Tan | Flae S”‘,L wi 5“\\“ S ’v\d (q-°%
7

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:

vinbs Toble 0 N9 H bss

Drilling Area
Background (ppm):

Converted to Well:

Yes

No ) d Well 1.D. #:

(79,



Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name: Arsenic Background Study Sample ID No.: mPY&(s - ¢ 29 - 01 ~12{20%
Project No.: 112G00436 Sample Location: sR29
Sampled By: DX
¥ Surface Soil (SS) C.0.C. No.: 26234
] Subsurface Soil (SU)
[1 Sediment (SD) Type of Sample:
[] Other: ‘¥ Low Concentration
[ QA Sample Type: [I High Concentration
GRAB SAMPLE DATA:
|Date: i g_hq !o‘:} Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 12 %
[Method:  jinned Anncer O-1 Qo-*- k. Broea Fim Swod
[Monitor Reading (ppm): 7 Az /
[COMPOSITE SAMPLE DATA:
IDate: Time I Depth Color | Description (Sand, Silt, Clay, Moisture, etc.)
IMethod:

IMonitor Readings
(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z Vit Accutest
JOBSERVATIONS / NOTES:

G Coor)k.‘m(«s
N'. 2201 954.64
£ S22444.6l

|Circle if Applicable:

MS/MSD Duplicate ID No.:

Signature(s):

g/l/t

[
2]



Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MmpT R (»~$829- D‘HZ\?Q
Project No.: 112G00436 Sample Location: s 29
Sampled By: D\
[1 Surface Soil (SS) C.0.C. No.: 2L234
H Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[] Other: ¥ Low Concentration
[l QA Sample Type: [ High Concentration
GRAB SAMPLE DATA:
Date: 12]2101 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 123¢
Method: Hond Ansar -4 ?u." Ton I~ Swv{ w/ St l (
[Monitor Reading (ppm): A7)
[COMPOSITE SAMPLE DATA:
IDate: Time I Depth [ Color ] Description (Sand, Siit, Clay, Moisture, etc.)
IMethod:
|Monitor Readings NO COMPOSITE SAMPLE COLLECTED
{Range in ppm):
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected LAB
Arsenic / 60108 1 x40z Fh Accutest
OBSERVATIONS / NOTES: MAP: 5
. 4ol \eoples
é—?.& Coordmtas X | L,?kks
il (¢ p
Mo 2201859 . b Y
E: S2248q . b] G;
{5+
[Circle if Applicable: Signature(s): ~
MS/MSD Duplicate ID No.: f/m %/4




n Tetra Tech NUS, Inc.

P L
BORING LOG age 1 of L
PROJECT NAME: Arsenic Background Study BORING NUMBER: Sullicle)
PROJECT NUMBER: 112G00436 DATE: 12 iz Jo3
DRILLING COMPANY: A JA GEOLOGIST: . RerAisu~
DRILLING RIG: " ReA Aone s DRILLER: MIA
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology 1]
No. and (Ft) 6"or |Recovery/| Change Soil s
Type or or RQD Sample |(Depth/Ft) cDen;i‘t:’I'c c i g :2 fq
un No. %) n ansg pry
RAD. [ Funto o renath Scr:t:ned y Color] Material Classification S Remarks g’ %. 2 ;
Interval or * 3lE g £
Rock w]|jo|o
Hardness
[ And ‘ %:nu F |' nQ So-.../ \ s'Ov-p, LN
1-2 B Tl Gl o] Shdl 4l Wl
7
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: walkr Table 0 ~ 2 .P;. be ¢ Background (ppm)::
[
Converted to Well: Yes No X Well I.D. #:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1 _of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.: MPT £ -383D-0) ~1220F

Monitor Readings

(Range in ppm):

Project No.: 112G00436 Sample Location: s83%0
Sampled By: o4
Y Surface Soail (SS) C.0.C. No.: 262 34
[] Subsurface Soil (SU)
] Sediment (SD) Type of Sample:
[ Other: N Low Concentration
1 QA Sample Type: 1 High Concentration
GRAB SAMPLE DATAf.
Date: 12 !l 1!9'} Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: \L.S¢ .
Method: Bed freer 1 p- 1 oot PK Riown. [Finl Suncd
Monitor Reading (ppm): >
COMPOSITE SAMPLE DATA:
IDate: Time | Depth l Color Description (Sand, Silt, Clay, Moisture, etc.)
WMethod:

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x402z jod | 8 Accutest
5=
|OBSERVATIONS / NOTES: [MAP:

6P Codombss
No 2201 4). 4L ©x N
72504144 f F

N
P

[Circle it Appﬁcable:

MS/MSD

Duplicate ID No.:

Signature(s):

f/VL

a2 ag
' o



Tb Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1 —

Project Site Name: Arsenic Background Study Sampie ID No.: mPTR¢4-SB30-p2 -/21203
Project No.: 112G00436 Sample Location: SE30
Sampled By: =y
[l Surface Soil (SS) C.0.C. No.: 262 3y
N Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:
] Other: K Low Concentration
] QA Sample Type: [1 High Concentration
|GRAB SAMPLE DATA:
|Date: 12 12 |63 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 300
Vetod: Vool Aons -2 R Tem Finan ool ol S
[Monitor Reading (ppm): A7
|COMPOSITE SAMPLE DATA:
IDate: Time I Depth | Color | Description (Sand, Silt, Clay, Moisture, etc.)
Method:
|Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB

Arsenic / 6010B 1x4 o0z - 2% Accutest

JOBSERVATIONS / NOTES: MAP:

6P Covrelinalas - 4,\).

——————

2201 341,26 § M Pordl
82347.99 & E

[Circle if Applicable:

_§ignature(s):

MS/MSD




Li-

Tetra Tech NUS, Inc.

BORING LOG

Page ¢ of )

PROJECT NAME: Arsenic Background Study BORING NUMBER: $ IS 3l
PROJECT NUMBER: 112G00436 DATE: 13“ 2]07
DRILLING COMPANY: IR GEOLOGIST: S ETPCS AR
DRILLING RIG: [darA A q\r DRILLER: MR
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology U
No. and (Ft.) 6" or |Recovery/| Change Soll s
Tppoenor a orN R:/)D fampl;le (Depth/Ft.) c:e“nsl:mc c g E gg ;d
un e 9 ot scr:erned y Colon Materlal Classification S Remarks %' ‘g 2 ;
Interval or * g g g =
Rock wio|lA
Hardness
-\ B T S A fgut S potesd
-3 in|  Fiae Qo] gnl
24 B Tl Sl wf il S el YA
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: oalae Tl /0 AU Da. Lo Background (ppm):
L g N—_—— v
Converted to Well: Yes No X Well 1.D. #:




1% Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Monitor Readings

(Range in ppm):

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.:MPTR&-$53) - 01 ~(21203
Project No.: 112G00436 Sample Location: CR T
Sampled By:
¥ Surface Soil (SS) C.0.C. No.: 2 Ea kY
[I Subsurface Soil (SU)
[ Sediment (SD) Type of Sample:
[ Other: ¥ Low Concentration
[l QA Sample Type: [l High Concentration
|GRAB SAMPLE DATA:
Joate: 12)42)02 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: {320 —
o m <1 b-| ?m . Btown. Fiac Sed oo f Shl(
Monitor Reading (ppm): M/
JCOMPOSITE SAMPLE DATA:
IDate: Time J Depth | Color I Description (Sand, Silt, Clay, Moisture, etc.)
IMethod:

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis

Container Requirements

CJoI lected LAB

Arsenic / 6010B

1x4o0z

DN Accutest

OBSERVATIONS / NOTES:

(f?s Ow\*’m\ LR

2201244, 19 04
Sa\910- 26 F+

N
£

i

Circle if Applicable:

MS/MSD Duplicate ID No.:

Signature(s): ﬂ




'lt Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTRG~ SBII-04~/21203
Project No.: 112G00436 Sample Location: ST 3
Sampled By: it
[l Surface Soil (SS) C.0.C. No.: 2bA 34
K Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:
[l Other: X Low Concentration
[ QA Sample Type: [l High Concentration
GRAB SAMPLE DATA:
Date: 12112 !o'} Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1325 —_
Method: perva Y Qg,% Srovr~ —ean S A o) SR
[Monitor Reading (ppm): N {A¢
|cOMPOSITE SAMPLE DATA:
IDate: Time [ Depth I Color ] Description (Sand, Silt, Clay, Moisture, etc.)
Method:
JMonitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x40z <Pt Accutest
OBSERVATIONS / NOTES:

(N Cocr&r\\«}

2201 244.74 Sv. N
sanalo .26 P+ E

i
3
)

ICircle if Applicable:

MS/MSD Duplicate ID No.:

T YA




n Tetra Tech NUS, Inc. BORING LOG Page _' of _’
PROJECT NAME: Arsenic Background Study BORING NUMBER: SR 32
PROJECT NUMBER: 112G00436 DATE: 1212/
DRILLING COMPANY: N[A GEOLOGIST: T2 e Som
DRILLING RIG: Hod Asar DRILLER: WA
MATERIAL DESCRIPT'ON PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology 1]
No. and (Ft) 6"or |Recovery/| Change Soll s
Typ:Dor . orN R(/)D SLampl: (DepthvFt.) cml‘tz'l‘c c b N :2 fq
R un No. %) en| or -
o ” Screened y Color] Material Classification S Remarks g‘ 2 2 g
Interval or * & E g |
Rock wi{ia]o
Hardness
O"[ \Stvs r\' ~Y .vav( H/.S'!-“ S P oo
1-2 tmd oy S d o)l
21 flmd  Foay Sk wv)stan s—v:plvf v T
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: woeabny Teb\W @ el = S CT RN Background (ppm):
Converted to Well: Yes No X Well I.D. #:




Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.: mPT RG-¢$32-0) -12126¢

Project No.: 112G00436 Sample Location: $© 22
Sampled By:
W Surface Soil (SS) C.0.C. No.: Ji?.’z‘f
[l Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[] Other: X Low Concentration
[ QA Sample Type: [l High Concentration
GRAB SAMPLE DATA:
Date: 12112}vF Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 139s
IMethod: HoA  Anaan b- ) ?W"( fgrwv\ ’l:\-\ a\ -SN-JL w / Shell
IMonitor Reading (ppm): M fr_\'_
JCOMPOSITE SAMPLE DATA:
IDate: Time I Depth | Color Description (Sand, Silt, Clay, Moisture, etc.)
[Method:

Monitor Readings
(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 o0z 1 Accutest
OBSERVATIONS / NOTES:

GTs (‘oof‘o('\r\ukts
2200196 . 66N 2
£20913, 19N £

Circle if Applicable:

MS/MSD Duplicate ID No.:

Signature(s):




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_ of _1_

Project Site Name: Arsenic Background Study

Sample ID No.: MPT86&-SR8 32-03 -121104

Project No.: 112G00436

Sample Location:

[1 Surface Soil (SS)

X Subsurface Soil (SU)
[l Sediment (SD)

1 Other:

Sampled By: O
C.0.C. No.: 262 34
Type of Sample:

W Low Concentration

[1 QA Sample Type:

0 High Concentration

GRAB SAMPLE DATA:

Date: 1211207 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: )3S0 _—

Method: Mo A rmear 2- 3 Qo.c.‘l- Crer i Sl v/ Skt

|Monitor Reading (ppm): A7 7

JCOMPOSITE SAMPLE DATA:

IDate: Time I Depth I Color ] Description (Sand, Silt, Clay, Moisture, etc.)
Method:

[Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 o0z 1 Accutest
JOBSERVATIONS / NOTES:

2200186 - b6 £+

P8 Lot

N

26427 .94 £+ E

Clrcle it Applicable:

MS/MSD Duplicate ID No.:




n Tetra Tech NUS, Inc. BORING LOG

Page _[ of _L

PROJECT NAME: Arsenic Background Study BORING NUMBER: 5333
PROJECT NUMBER: 112G00436 DATE: 2 1167
DRILLING COMPANY: NTA GEOLOGIST: A
DRILLING RIG: Herd Anser DRILLER: A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology U
No. and (Ft.) 6" or |Recovery/| Change Soll s
TypaeDor . orN Rl/)D i:mple (Depth/Ft.) c::s":grl\c p o EI 52 =N
R un No. %) or = ] -
® e Screened| vy |Color Materlal Classification s Remarks g12|2 g
interval or * 3 E g =
Rock wiolAa
Hardness
b~ Bnd  Fac Gl wiswent | $m Cepled
-2 Ta| T Sk w/sll | S Spledd
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency levated reponse read. DriIIing Area
Remarks: wWatar Ta,_bt;@ 4 bgg Background (ppm):

Converted to Well: Yes No 5 Well I.D. #:




'& Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of 1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTBG-$533-01~121303
Project No.: 112G00436 Sample Location: SB 3¢
Sampied By: P
¥ Surface Soil (SS) C.0.C. No.:
[] Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
(] Other: X Low Concentration
[l QA Sample Type: ] High Concentration
|GBAB SAMPLE DATA:
|Date: ’2 [ 1YL Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Tme: 0940 H A —,
Method: Konrk Anacr O.N'_d. 4@ f~ina SMJL w/ Sh\,[{
[Monitor Reading (ppm): N [A _B\'OM
[COMPOSITE SAMPLE DATA:
IDate: Time | Depth | Color l Description (Sand, Silt, Clay, Moisture, etc.)
Method:
Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
ISAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z - PH Accutest

OBSERVATIONS / NOTES: JMAP:

GPS Codinatas

2% 84113 &4 N
s16i3.99 §i. E

Circle if Appﬁcable: Signature(s):

MS/MSD Duplicate ID No.: f/(/\(




'ﬂ: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: meT 15;,:5833 ﬂ-IZ!ZA
Project No.: 112G00436 Sample Location: LR 3R
Sampled By: PH
Surface Soil (SS) C.0.C. No.: 26255

[l Subsurface Soil (SU)

[ Sediment (SD) Type of Sample:

[] Other: K Low Concentration

1 QA Sample Type: [ High Concentration
|GRAB SAMP_LE DATA:
[pate:  Y2[R]03 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 09y €
[Methoa: Bk Avaer 1~2 ?@:\' Tan Fine (SO S7/ Sahel
Monitor Reading (ppm): N JA
[COMPOSITE SAMPLE DATA:
IDate: Time I Depth | Color [ Description (Sand, Silt, Clay, Moisture, etc.)
Method:
[Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z - i Accutest

OBSERVATIONS / NOTES: Imap:

é P S Coorot\w\h.s

219842213 4. N
617,99 N F

LEIrcle if Appﬁcable: Signature(s):
MS/MSD Duplicate ID No.: '7/(4 ’ %7 %




n Tetra Tech NUS, Inc.

Page )
BORING LOG ge_Lofl
PROJECT NAME: Arsenic Background Study BORING NUMBER: _S R3Y
PROJECT NUMBER: 112G00436 DATE: 12 1R o3
DRILLING COMPANY: N/K GEOLOGIST: O, B oyl ison
DRILLING RIG: Hord Angic DRILLER: >
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology (V]
No. and (Ft) 6" or |Recovery/| Change Soil s
Type or or RQD Sample {(Depth/Ft.) cmmc c I N :£ L
R n No. %) or -
QD | RunN > Leagth Screened y Colof Materlal Classification S Remarks % %. 2 :
Interval or . g E g =_=..
Rock wjo|o
Hardness
-1 B Fae Seh {m Si~p ek
2 Tan Find S'M/\» S
23 Ba|  Flae S San | Smeplest ywr
7
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Whinr Toble @ A~ 9 Yedd b-) 5 Background (ppm)::]

Converted to Well: Yes No X Well I.D. #:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.:\PY Rls -$834 01 -12)30%

[Monitor Readings

(Range in ppm):

Project No.: 112G00436 Sample Location: sy
Sampled By: v
) Surface Soil (SS) C.0.C. No.: 26238
[l Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[] Other: K Low Concentration
0 QA Sample Type: 1 High Concentration
GRAB SAMPLE DATA:
|Date: 12 |3lo‘-?- Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time:; 1000 —
Method: Lok Ancec 0- | \7\'0"3[ Qrown i~ lae &»«J\
[Monitor Reading (ppm): Ay J A\
[COMPOSITE SAMPLE DATA:
lDate: Time I Depth | Color | Description (Sand, Siit, Clay, Moisture, etc.)
ﬂMethod:

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z DH Accutest
OBSERVATIONS / NOTES: MAP:

&S Coords aat s

2200875, 69 . N
20453 .40 £

Circle if Appl'icable:

MS/MSD

Duplicate ID No.:

Slgnat?/bl Z)Z




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1 _of_1_

Project Site Name:

Arsenic Background Study

3
Sample ID No.:MPTR(z-SB K-QS-IZ 1303

[Monitor Readings

(Range in ppm):

Project No.: 112G00436 Sample Location: ¢RRY
Sampled By: [
[l Surface Soil (SS) C.0.C.No.: 2{,5 35
Y Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:
[] Other: ¥ Low Concentration
[ QA Sample Type: [l High Concentration
|GRAB SAMPLE DATA:
[Date: 0% Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: JooS” —
Method: e~k Avntr Z- 3 1Q<'.ﬂ‘+ T Finw SeA
[Monitor Reading (ppm): /()/A
[COMPOSITE SAMPLE DATA:
IDate: Time [ Depth I Color [ Description (Sand, Silt, Clay, Moisture, etc.)
Method:

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1 x40z ou Accutest
JOBSERVATIONS / NOTES: ImaP:

(S?S @omlw&s

22 60835.64 P M
gs2ba53.a M.

[Circle it Applicable:

MS/MSD

Duplicate ID No.:

AT




n Tetra Tech NUS, Inc.

BORING LOG Page L of |
PROJECT NAME: Arsenic Background Study BORING NUMBER: S8 385
PROJECT NUMBER: 112G00436 DATE: 1213 ]2
DRILLING COMPANY: NJA GEOLOGIST: P, Hardison
DRILLING RIG: Herd Aponr DRILLER: MR
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology 1]
No. and (Ft) 6" or |Recovery/| Change Soll s
TypoeDor . corN R(/)D t:mple (Depth/Ft.) c:::l:'t'eyf,ac ¢ s E ;2 ﬁl
R un No. %) n or e
o o Screened y Colo] Materlal Classification S Remarks % -ﬁ 2 2
Interval or * a E g %
Rock wlao|la
Hardness
D-\ gfl- \1§I\a. Ski\ SM 9mp\q.bk
1-%, Y| Tine S A wgsnali]  5n
3- Tonl F.\\'\\. .‘M SM su—-—plscﬁ ha WT_
/
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Wealber Tenble @ A Lot ket Background (ppm):[ |
o0
Converted to Well: Yes No K Well I.D. #:




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPT 3-SR 356-04-)21307
Project No.: 112G00436 Sample Location: SRTC
Sampled By: DH

[l Surface Soil (SS) C.0.C. No.: 26275

R Subsurface Soil (SU)

[l Sediment (SD) Type of Sample:

[] Other: X Low Concentration

0 QA Sample Type: [l High Concentration
|GRAB SAMPLE DATA:
IDate: )2) ,‘S)o'; Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: jo 3§ —
fMethod: Hkt\l Av\q\.r 3 'L{ Ql'-'\' )u-\ )l Ya\ .S&Ao/t
Monitor Reading (ppm): * N /A
JCOMPOSITE SAMPLE DATA:
IDate: Time | Depth l Color I Description (Sand, Silt, Clay, Moisture, etc.)
Method:
Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z. - 52 | Accutest

OBSERVATIONS / NOTES: IMAP:

GPS Cao r‘hm\»t S

22073 oY 7Py
5224959 .3t & F

[Circle if Applicable: Signature(s):

MS/MSD Duplicate ID No.: W




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTR(=-583S-0(-121303
Project No.: 112G00436 Sample Location: -683%
Sampled By: v
K Surface Soil (SS) C.0.C. No.: 26235
] Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:
[} Other: N Low Concentration
[l QA Sample Type: [1 High Concentration
GRAB SAMPLE DATA:
|Date: 1213 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1o 30 -
Method: Hoad\ Aw,sr O - | %’\M){ B;m LY Sn ~od
[Monitor Reading (ppm):  AJ/A
[COMPOSITE SAMPLE DATA:
IDate: Time I Depth | Color | Description (Sand, Siit, Clay, Moisture, etc.)
[Method:
Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z - i Accutest

JOBSERVATIONS / NOTES: IMAP:

GPS Landinaes

2208004 .11 H N
$22959.36%8 E

Circle if Appﬁcable: Signature(s):

MS/MSD Duplicate ID No.: f/l/t




E Tetra Tech NUS, Inc.

[
BORING LOG Page L of |
PROJECT NAME: Arsenic Background Study BORING NUMBER: 5\'5 3 L
PROJECT NUMBER: 112G00436 DATE: 1217107
DRILLING COMPANY: MIX GEOLOGIST: V. Hesrdiso~
DRILLING RIG: Bnrd Awneur DRILLER: N/
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology V]
No. and (Ft) 6" or |Recovery/| Change Soll s
Type or or RQD | Sample |(DeptivFt)| Density/ Ble |
RQD | Run No. (%) Length or Consistenc (o] Remarks % 2 % =
Screened y Color Materlal Classification S ElSlE F
Interval or * a E g g
Rock nwijio|a
Hardness
o4 Bl Brwn Fnu Sl | M| Sepled
1-3 n ] Fire bl wf skl | S
34 V| T Shwfshill | S| Siplec v WT
4 7
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: W bor Trble @ ~ ¢ Lu.f- be & Background (ppm):[____]
P4

Converted to Well: Yes No X Well I.D. #:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.: MPTRG-$536-0) - 121303

Monitor Readings

(Range in ppm):

Project No.: 112G00436 Sample Location:
Sampled By: vl

A Surface Soil (SS) C.0.C. No.: 462 3%

[] Subsurface Soil (SU)

[] Sediment (SD) Type of Sample:

[} Other: ¥ Low Concentration

[ QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:
[Date: 121102 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 08 (
[Method: Ha~A Ancrr O-) ?m\, K* o~ Faw Sz-\o/l
|Monitor Reading (ppm):  AJ /A
COMPOSITE SAMPLE DATA:
|Date: Time I Depth I Color I Description (Sand, Siit, Clay, Moisture, etc.)
[Method:

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1 x40z DN Accutest
OBSERVATIONS / NOTES:

2204441

GPs O oordinad e

A8 QN

524048.92 §t F

Circle if Applicable:

MS/MSD

Duplicate ID No.:

Signature(s):

bl




'E Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_

Project Site Name: Arsenic Background Study

Sample ID No.: MPTR(e-$, ~-04-12130F

Project No.: 112G00436

Sample Location:

[I Surface Soil (SS)

{ Subsurface Soil (SU)
[] Sediment (SD)

[l Other:

Sampled By: OH
C.0.C. No.: 26235
Type of Sample:

K Low Concentration

I QA Sample Type:

[1 High Concentration

Method: Woned  Aserc | .4> -4 yu-" Ten
Monitor Reading (ppm): A JA

GRAB SAMPLE DATA:
[Date: 12)12)p Depth Color Description (Sand, Silt, Clay, Molsture, etc.)
Time: 1} 20

Fira Semd v/ stall

(Range in ppm):

[COMPOSITE SAMPLE DATA:
IDate: Time | Depth | Color I Description (Sand, Silt, Clay, Moisture, etc.)
{Method:

Monitor Readings NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1 x40z - DA Accutest
[OBSERVATIONS / NOTES:

G ?5 a OOJ‘Ai\M‘“kS

“220f4341.17 PNV
S24093.92 P E

ICircle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

N




Li-

Tetra Tech NUS, Inc.

BORING LOG

Page _L of _l_

PROJECT NAME: Arsenic Background Study BORING NUMBER: SR ?
PROJECT NUMBER: 112G00436 DATE: 2 IRI6T
DRILLING COMPANY: M/A GEOLOGIST: 2. - N oA
DRILLING RIG: Hend Awens DRILLER: M/A
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample | Depth | Blows/ | Sample | Lithology ] 1]
No. and (Ft.) 6" or |Recovery/| Change Soil S
Type or or R?D Sample |(DeptivFt) cmn;';l\c c A N :2 L
RaD.[Funte- [ 08 Lenath Scr:erned y Color Materlal Classification S Remarks % % 2 2
Interval or * a E g £
Rock wiw|o
Hardness
0-I Tire S»Av./sw.l\ Sm 5(-P|q_oQ
-2 A Rilar LA S an .
7/
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: watar Trnble @ ~ g 0y L,:ﬁ Background (ppm):
Converted to Well: Yes No

X Well I.D. #:




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPT B&-§83 301121307
Project No.: 112G00436 Sample Location: LT 3‘;
Sampled By: PN
H. Surface Soil (SS) C.0.C. No.:
[] Subsurface Soil (SU)
0 Sediment (SD) Type of Sample:
[ Other: ¥ Low Concentration
[1 QA Sample Type: [1 High Concentration
GRAB SAMPLE DATA:
|pate: 12%)o 3 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: h 3() .
[Method: oA Awers o~ ?Q.d." B\“M Fénn Swv{ w/ < ol
|Monitor Reading (ppm): a2 /A
COMPOSITE SAMPLE DATA:
JDate: Time I Depth l Color I Description (Sand, Silt, Clay, Moisture, etc.)
Method:
[Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
ISAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 o0z - PN Accutest
OBSERVATIONS / NOTES:
(T8 CooraQ;MI(Q-S
’/’M
22,04 354.0( Q. N
-
S28%0a.04 Pt E
Circie if Appﬁcable: Signature(s):
MS/MSD Duplicate ID No.: 7/01




Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1 _of _1_

Project Site Name:

Arsenic Background Study

Sample ID No.: MPT B{r-$B32-04~12T

307

_ [Monitor Readings

(Range in ppm):

Project No.: 112600436 Sample Location: <RTF
Sampled By: 7y
[1 Surface Soil (SS) C.0.C. No.: L2338
N Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[] Other: ¥ Low Concentration
[ QA Sample Type: [1 High Concentration
|GRAB SAMPLE DATA:
Date: 1210} Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 11%¢ —
Votod " Tt Aot 248t | Tun FiAL Sensd
[Monitor Reading (ppm): ~ N/JA
&OMPOSITE SAMPLE DATA:
|Date: Time I Depth | Color | Description (Sand, Silt, Clay, Moisture, etc.)
Method:

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1 x40z - 1PH Accutest
JOBSERVATIONS / NOTES:

GPS  Coorodintas

:220-r 354 .06 U,
523 702 o4 . E

[Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

g A




7 wWT

n Tetra Tech NUS, Inc. Page_ | of I
BORING LOG ge —of =
PROJECT NAME: Arsenic Background Study BORING NUMBER: 5\33%
PROJECT NUMBER: 112G00436 DATE: 21 o2
DRILLING COMPANY: PA GEOLOGIST: D. Rerdison
DRILLING RIG: ).L._,./l Awg.u’ DRILLER: N IA
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology 1]
No. and (Ft.) 6" or |Recovery/| Change Soll s
Type or or RQD Sample |(Depth/Ft.) cDenIshyl c F N :2 ;".,
un No. %) t K108 e
RGD | RunN () Length scr:erned onsys enc a Gl e s Remarks el5ls g
Interval or * 3 ‘E‘ g E
Rock nio|ln
Hardness
0-1 Bn« Flne SMJ\ S M 5u~p[q_;4
-3 Tal Fine oA Sm Snp bk
4
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading freguency if elevated reponse read. DriIIing Area
Remarks: /ety Table @ A~ RYt. pad Background (ppm):
¥4
Converted to Well: Yes No 3 Well I.D. #:




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

[l Subsurface Soil (SU)
[ Sediment (SD)
[] Other:

Page_1_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.:MPTBG-$4 3R -0t -Rigo?
Project No.: 112G00436 Sample Location: SR8
Sampled By: DN
H Surface Soil (SS) C.0.C. No.: 238

Type of Sample:
H Low Concentration

0 QA Sample Type:

[ High Concentration

IGRAB SAMPLE DATA:
Date: 12]18) 02 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: [1SO
a—
[Method: D-1 Qtﬁ Rrown A s,.\./(
IMonitor Reading (ppm):
COMPOSITE SAMPLE DATA:
Date: Time | Depth | Color | Description (Sand, Silt, Clay, Moisture, etc.)
[Method:
1M°"“°’ Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 o0z - Pi Accutest
[OBSERVATIONS / NOTES:

PS Coordinaits

R

220%600.07 §i. N
Sa214s.1y €. E

[Circle if Applicable:

MS/MSD Duplicate ID No.:




'lt Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name; Arsenic Background Study Sample ID No.: MPT R ¢z-SR38-03 nﬂ >3
Project No.: 112G00436 Sample Location: sH3g
Sampled By: Dl
{1 Surface Soil (SS) C.0.C. No.: 26233
¥ Subsurface Soil (SU)
[] Sediment (SD) Type of Sample:
[ Other: R Low Concentration
1 QA Sample Type: [] High Concentration
[GRAB SAMPLE DATA_\:
Ipate: }& h2l 03 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: NsSs .
Method 23% | e Tine S
Monitor Reading (ppm): N ﬂ\
JCOMPOSITE SAMPLE DATA:
‘Date: Time | Depth | Color I Description (Sand, Silt, Clay, Moisture, etc.)
Method:
|Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 o0z Tt Accutest
JOBSERVATIONS / NOTES:

ﬁ S Com&la«%as

2202 660.07 1. M
5221454 . E

[Circle if Applicable:

MS/MSD

Duplicate ID No.:

signat?);m - 4




n Tetra Tech NUS, Inc. BORING LOG

Page | of [

PROJECT NAME: Arsenic Background Study BORING NUMBER: __ $834
PROJECT NUMBER: 112G00436 DATE: 1213 3
DRILLING COMPANY: NN GEOLOGIST: D, {arAhAtson
DRILLING RIG: Ty AnaLs DRILLER: M/
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology 1]
No. and (Ft) 6" or |Recovery/| Change Soll s
Type or or RQD Sample |(Depth/Ft) cbxmc c % ] fq h
un No. %) en r ol ~
RAD. | Run e renat Scr:ened y Colorf Material Ciassification S Remarks % %. 2 3
Interval or * @ § g £
Rock wjolo
Hardness
0-\ g Fiae S SM | Sampled
1-A bw| FEim S A Lian Sovnp laA vWwl
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: wateyr Table@ A~ 2 -Qy.f b &4 Background (ppm):[:]
g 17 A

Converted to Well: Yes No X Well 1.D. #:




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Monitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

Page_1_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPTR(»-$$39-01-121307
Project No.: 112G00436 Sample Location: SR 39
Sampled By: Py
Surface Soil (SS) C.0.C. No.: A2t
[l Subsurface Soil (SU)
[1 Sediment (SD) Type of Sample:
[] Other: M Low Concentration
[ QA Sample Type: 1 High Concentration
IGRAB SAMPLE DATA:
Date: 12 }rs lo 2 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1210 —
IMethod: ar 0- lh\' Brona Frav .‘»‘-‘/{
[Monitor Reading (ppm): A /A to Grovy
COMPOSITE SAMPLE DATA:
JDate: Time I Depth | Color I Description (Sand, Silt, Clay, Moisture, etc.)
fMethod:

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4o0z o Accutest
OBSERVATIONS / NOTES:

(:-PS O ocﬁcx:f\q{' s

220148 .40 4. N
S21543 12§ E

[Circle it Appﬁcable:

MS/MSD

Duplicate ID No.:

Signature(s):

o

7 -7




1% Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

)X Subsurface Soil (SU)
[] Sediment (SD)
[] Other:

Page_1_ of _1_
Project Site Name: Arsenic Background Study Sample ID No.: MPT R¢r4R 2902~ 2)307
Project No.: 112G00436 Sample Location: SR34
Sampled By: PDH
[] Surface Soil (SS) C.0.C. No.: 26231}

Type of Sample:
 Low Concentration

[ QA Sample Type:

[] High Concentration

IGRAB SAMPLE DATA:

Ipate: 1 2(1)o3 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: j2) & _

Voot tod Aemr ] 142 St | Gy Flaw Smeh

[Monitor Reading (ppm): A0 ) A

[COMPOSITE SAMPLE DATA:

IDate: Time I Depth Color | Description (Sand, Silt, Clay, Moisture, etc.)
Method:

JMonitor Readings
(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1x4 oz - DH Accutest
JOBSERVATIONS / NOTES: JmAP:

521543 . 1%

6P Comlioodes
220196890 Y. M

[Circle it Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

FM




Li-

Tetra Tech NUS, Inc.

BORING LOG

Page J_ of _‘

PROJECT NAME: Arsenic Background Study BORING NUMBER: SB3Yo
PROJECT NUMBER: 112G00436 DATE: 21103
DRILLING COMPANY: INTAA) GEOLOGIST: Y. Heardiswa
DRILLING RIG: Herh Avanr DRILLER: NIA
MATERIAL DESCR'PTION PID/FID Reading (ppm)
Sample Depth | Blows/ | Sample | Lithology 1]
No. and (Ft) 6" or |Recovery/| Change Soil s
Type or or n?n Sample |(DepthFt.) cg::‘:mc c % N f! :N
Rap Run No. o Lengin Scr:erned y Calor] Materlal Classification S Remarks E‘ %. 2 ;
Interval or * a 5 g g
Rock wlio|a
Hardness
D=\ G Tine e S | Sy led
I
]'% %l-" F!-\o ska ,n/l l»;hl-\l 5/"\
1 Bod  Fion Send o sl | 54 sl v g wr
A 0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Wg,.-!-u Terble @ A~ U Ly (L 5 . Background (ppm):[:
Converted to Well: Yes No 5 Well I.D. #:




'& Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: mPTRG-$890-01-121307
Project No.: 112G00436 Sample Location: {fyx
Sampled By: o

¥ Surface Soil (SS) C.0.C. No.: r{v%X

] Subsurface Soil (SU)

] Sediment (SD) Type of Sample:

[1 Other: ## Low Concentration

[] QA Sample Type: [] High Concentration
|GRAB SAMPLE DATA:
|pate: 12030e Depth Color Description (Sand, Silt, Clay, Molsture, etc.)
Time: )ASE —~
|Method: [Hond Avaar 0 -1 fact Browa P SM‘4
[Monitor Reading (ppm):  MJA
COMPOSITE SAMPLE DATA:
Date: Time I Depth | Color | Description (Sand, Siit, Clay, Moisture, etc.)
Method:
|Monitor Readings NO COMPOSITE SAMPLE COLLECTED
(Range in ppm):
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1 x4 oz - O8N Accutest

IOBSERVATIONS / NOTES: IMAP:

_CT'PS CoorcX«'mh_s /;i—:’——ﬁm——*—%—jwq
20860% 44+, N (5

S%4290 .68 % E
Qs /,N

Circle if Applicable: Signature(s):

MSMSD | Duplicate 1D No 7/% %~ 4




Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_i_ 1_of _1_
Project Site Name: Arsenic Background Study Sample ID No.: mPTR( -SBYp-04--/21307
Project No.: 112G00436 Sample Location: SRYD
Sampled By: i
[l Surface Soil (SS) C.0.C. No.: 26232
M Subsurface Soil (SU)
[l Sediment (SD) Type of Sample:
[] Other: ¥ Low Concentration
[1 QA Sample Type: I High Concentration
|GRAB SAMPLE DATA:
[Date: 12/12/lo} Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 13p0 .
Mothod:  engl awas” 3-4 faut Browm ~ing Send wf shd |
|Monitor Reading (ppm): A/
[COMPOSITE SAMPLE DATA:
[Date: Time ] Depth I Color | Description (Sand, Siit, Clay, Moisture, etc.)
Method:

JMonitor Readings

(Range in ppm):

NO COMPOSITE SAMPLE COLLECTED

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected LAB
Arsenic / 6010B 1 x4 o0z DH Accutest
OBSERVATIONS / NOTES:

L]?S CourA'\«o\lw.s
2205604 .40 $i. A
594240 .L3 T+ E

[Circle if Applicable:

MS/MSD Duplicate ID No.:

Signature(s);
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ATTACHMENT 4

ARSENIC BACKGROUND STUDY SOIL SAMPLING RESULTS



Table 1

Arsenic Background Study Soil Sampling Results

Arsenic Background Study Report
Naval Station Mayport
Mayport, Florida
Page 1 of 4

Sample ID: MPTBG-

FDEP SCTL

SB01-03-112607

SB02-04-112607

SB03-03-112607

SB04-10-112607

SB05-06-112607

SB06-05-112607

Sample Date FL77DER | FL77DEI 20071126 20071126 20071126 20071126 20071126 20071126
Inorganics (mg/kg)

ARSENIC 0.87 [ 0.6 [ 0.37 [ 0.74 [ 0.55
Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA | NA | 79.90% | 88.60% | 85.30% | 97% | 89.10% | 75.50% |
Sample ID: MPTBG- FDEP SCTL SB07-05-112607 | SB08-03-112607 | SB09-13-112707 | SB10-03-112707 [ SB11-06-112707 | SB12-09-112707

Sample Date FL77DER | FL77DEI 20071126 20071126 20071127 20071127 20071127 20071127
Inorganics (mg/kg)

ARSENIC 0.46 | 1 | 0.54 | 0.26 | 1.3 | 0.9 |
Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA [ NA | 9560% | 9010% | 9590% [ 7740% | 9130% | 95.10% |
Sample ID: MPTBG- FDEP SCTL SB13-04-112707 | SB14-07-112707 | SB15-03-112807 | SB16-08-112807 | SB17-03-112807 [ SB18-07-112807

Sample Date FL77DER | FL77DEI 20071127 20071127 20071128 20071128 20071128 20071128
Inorganics (mg/kg)

ARSENIC 0.46 | 0.57 | 0.54 | 0.95 | 0.25 | 0.35 |
Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA [ NA | 8970% | 9340% | 72% | 7530% | 8910% | 8320% |
Sample ID: MPTBG- FDEP SCTL SB19-03-112807 | SB20-04-112807 | SB21-03-112907 [ SB22-02-112907 [ SB23-02-112907 | SB24-02-113007
Sample Date FL77DER | FL77DEI 20071128 20071128 20071129 20071129 20071129 20071130
Inorganics (mg/kg)

ARSENIC 0.48 [ 0.77 [ 0.95 [ 18
Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA | NA | 8660% | 8440% | 8.90% | 81.70% [ 7960% | 62% |




Table 1

Arsenic Background Study Soil Sampling Results

Arsenic Background Study Report
Naval Station Mayport
Mayport, Florida
Page 2 of 4

Sample ID: MPTBG-

FDEP SCTL

SB25-02-113007

SB26-02-113007

SB27-03-121207

SB28-02-121207

SB29-04-121207

SB30-02-121207

Sample Date FL77DER | FL77DEI 20071130 20071130 20071212 20071212 20071212 20071212
Inorganics (mg/kg)

ARSENIC 2.1 12 6.4 [DER]  13.7[DER][DEI] 5.2 [DER] 0.72 | 0.63 | 0.95 |
Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA [ NA | 9050% | 4820% | 6930% [ 9370% | 9460% | 81.90% |
Sample ID: MPTBG- FDEP SCTL SB31-04-121207 | SB32-03-121207 | SB33-02-121307 | SB34-03-121307 | SB35-04-121307 [ SB36-04-121307
Sample Date FL77DER | FL77DEI 20071212 20071212 20071213 20071213 20071213 20071213
Inorganics (mg/kg)

ARSENIC 0.72 [ 0.9 0.29 [ 1.1 [ 0.78 |
Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA [ NA |  9180% | 93.90% | 91% | 7920% | 8380% | 9540% |
Sample ID: MPTBG- FDEP SCTL SB37-04-121307 | SB38-03-121307 | SB39-02-121307 [ SB40-04-121307 [ SS01-01-112607 | SS02-01-112607

Sample Date FL77DER | FL77DEI 20071213 20071213 20071213 20071213 20071126 20071126
Inorganics (mg/kg)

ARSENIC 0.66 [ 024U | 0.85 | 0.8 | 0.96 | 0.56 |
Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA [ NA | 9580% | 8040% | 8.60% | 9540% [ 8830% | 91% |
Sample ID: MPTBG- FDEP SCTL $503-01-112607 | S504-01-112607 | SS05-01-112607 | SS06-01-112607 | SS07-01-112607 [ SS08-01-112607

Sample Date FL77DER | FL77DEI 20071126 20071126 20071126 20071126 20071126 20071126
Inorganics (mg/kg)

ARSENIC 0.66 | 0.44 | 0.8 | 0.98 | 0.58 | 0.81 |
Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA | NA | 9790% | 9810% | 96.40% | 9490% [ 9740% | 95% |




Table 1

Arsenic Background Study Soil Sampling Results

Arsenic Background Study Report
Naval Station Mayport
Mayport, Florida
Page 3 of 4

Sample ID: MPTBG-

FDEP SCTL

SS09-01-112707

S§S10-01-112707

S§S11-01-112707

S$S12-01-112707

SS13-01-112707

SS14-01-112707

Sample Date FL77DER | FL77DEI 20071127 20071127 20071127 20071127 20071127 20071127
Inorganics (mg/kg)

ARSENIC 0.33 | 0.35 | 0.51 | 0.37 | 0.31 | 0.39 |
Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA | NA | 9740% | 8240% | 9840% [ 9890% | 9810% | 9730% |
Sample ID: MPTBG- FDEP SCTL $515-01-112807 | S516-01-112807 | S$17-01-112807 | SS18-01-112807 | SS19-01-112807 [ $S20-01-112807
Sample Date FL77DER | FL77DEI 20071128 20071128 20071128 20071128 20071128 20071128
Inorganics (mg/kg)

ARSENIC 0.72 | 0.71 | 0.47 | 0.58 | 0.87 | 0.71 |
Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA [ NA | 90% [ 8990% | 9830% | 97.50% | 98% [ 9160% |
Sample ID: MPTBG- FDEP SCTL $S21-01-112907 | $522-01-112907 | $523-01-112907 [ $S24-01-113007 [ $S25-01-113007 | SS26-01-113007

Sample Date FL77DER | FL77DEI 20071129 20071129 20071129 20071130 20071130 20071130
Inorganics (mg/kg)

ARSENIC 1.3 | 1.1 2.7 [DER] 9.9 [DER] 11 [DER] 12.4 [DER] [DEI]
Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA [ NA | 8610% | 9350% | 88.80% | 64% | 65% |  6520% |
Sample ID: MPTBG- FDEP SCTL $527-01-121207 | $528-01-121207 | $$29-01-121207 | SS30-01-121207 | SS31-01-121207 [ $532-01-121207

Sample Date FL77DER | FL77DEI 20071212 20071212 20071212 20071212 20071212 20071212
Inorganics (mg/kg)

ARSENIC 0.84 | 0.87 | 1.4 | 2 | 1.8 | 1.1 |
Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA [ NA |  9650% | 9440% | 9860% | 97% | 9820% | 96.80% |




Table 1

Arsenic Background Study Soil Sampling Results

Arsenic Background Study Report
Naval Station Mayport
Mayport, Florida
Page 4 of 4

Sample ID: MPTBG-

FDEP SCTL

SS33-01-121307

SS34-01-121307

S$S35-01-121307

S$S36-01-121307

SS37-01-121307

SS38-01-121307

Sample Date FL77DER | FL77DEI 20071213 20071213 20071213 20071213 20071213 20071213
Inorganics (mg/kg)

ARSENIC 13 [ 0.55 0.73 [ 0.5 [ 0.71 |
Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA [ NA | 8750% | 9590% | 9840% [ 9710% | 98% | 9540% |
Sample ID: MPTBG- FDEP SCTL $539-01-121307 | S540-01-121307

Sample Date FL77DER | FL77DEI 20071213 20071213

Inorganics (mg/kg)

ARSENIC 0.52 | 0.68 |

Miscellaneous Parameters (%)

[PERCENTSOLIDS | NA [ NA | 8590% | 97.30% |




ATTACHMENT 5

TETRA TECH RESPONSE TO UNIVERSITY OF FLORIDA COMMENTS
JUNE 17, 2008



TETRA TECH NUS, INC.
8640 Philips Highway, Sutte 16 ¢ Jacksonville, FL 32256
Tel 904.636.6125 « Fax 904.636.6165 * www.tetratech.com

Document Tracking Number 08JAX0041

June 17, 2008

Project Number 112G00436

Naval Facilities Engineering Command, Southeast
ATTN: Mr. Dana Hayworth

Remedial Project Manager

135 Ajax Street North, Building 135

Naval Air Station Jacksonville

Jacksonville, FL 32212-0030

Reference: CLEAN |V Contract Number N62467-04-D-0055
Contract Task Order Number 0033

Subject: Response to Comments, Arsenic Background Study
Naval Station Mayport
Mayport, Florida
Dear Mr. Hayworth:
Tetra Tech NUS, inc. (TtNUS) is pleased to submit this letter responding to the comments on the Arsenic

Background Study at Naval Station (NAVSTA) Mayport. The questions and/or comments received by
TtNUS from Mr. Stephen M. Roberts, Ph.D., from the University of Florida are addressed below.

UNIVERSITY OF FLORIDA

Comment 1: In the analysis of soil data from Naval Station Mayport, raw (un-transformed) data were
examined and found not to be normally distributed. Based upon this observation, nonparametric methods
for comparison were chosen. Soil concentration data are typically skewed. As a result, transformation of
the data, such as logarithmic, is often utilized so that the assumption of normality is more nearly met,
allowing normal-based methods to be used. These methods have more power than non-parametric
methods.

Response: A log transformation of the data was conducted. The log transformed data were then fit to a
normality plot and the Shapiro Wilk statistic was calculated. From examination of the probability plots and
the Shapiro Wilk statistic is was concluded that the log transformation does not improve the fit to normality
(See Normality Attachment). In addition to conducting a log transformation the distributions of the data
were evaluated using the Pro UCL 4.0 software. The output from Pro UCL 4.0 can be seen in
Distributions Attachment. From the various distribution tests conducted it was concluded that the data do
not follow a normal or a log normal distribution.

Comment 2: Because the null hypothesis was consistently taken to be that the medians of background
and site were equal, no justification is given that the sample size is large enough to give confidence in the
conclusion that contamination is not present.



Mr. Dana Hayworth
TETRA TECH NUS, INC. NAVFAC SE
June 17, 2008 — Page 2

Response: For case where the Kruskal Wallis nonparametric ANOVA was computed with the hypothesis
that the medians of the background and site were equal. This will be replaced with a Monte Carlo
Approach.

The surface soil comparison will be changed to the following:

A Monte Carlo Test was conducted to test the null hypothesis that the mean site concentrations are
greater than or equal to the background concentrations. This test employed a resampling technigue to
generate a t-statistic data distribution based on the data that have already been collected. The already
computed test statistic from the actual data was then compared to this distribution to determine whether it
has a significant probability of occurring for reasons other than random chance. For this test the site data
were not required to exceed the background by an offset value. If an offset had been used then the test
result would b more statistically significant but this added significance was not necessary, as described
below. The description of the Monte Carlo method follows.

First the t-statistic (see Data Quality Assessment: Statistical Methods for Practitioners page 67 for
calculation) for the original site and background data was computed to be -1.45. Next the site and
background data were placed into one data set. 400 samples with replacement were taken of size 416
and size 36 to represent the site and background data sets, respectively. Then t-statistics were
computed for each of the 400 data sets. From this a p-value was computed. The p-value is the
proportion of t-statistics from the Monte Carlo simulations that are less than the test statistic for the
original data sets. The null hypothesis will be rejected if the p-value is less than 0.05. For the surface soil
simulations 6 out of 400 test statistics were smaller than the test statistic from the original test. This
results in a p-value of 0.015. Therefore, the null hypothesis that the site concentrations are greater than
the background concentrations was rejected. It is concluded that the site surface soil concentrations are
within the range of the background surface soil concentrations.

The subsurface soil comparison will be changed to the following:

A Monte Carlo Test was conducted to test the null hypothesis that the mean site concentrations are
greater than or equal to the background concentrations. This test employed a resampling technique to
generate a t-statistic data distribution based on the data that have already been collected. The already
computed test statistic from the actual data was then compared to this distribution to determine whether it
has a significant probability of occurring for reasons other than random chance. For this test the site data
were not required to exceed the background by an offset value. If an offset had been used then the test
result would b more statistically significant but this added significance was not necessary, as described
below. The description of the Monte Carlo method follows.

First the t-statistic (see Data Quality Assessment: Statistical Methods for Practitioners page 67 for
calculation) for the original site and background data was computed to be -1.34. Next the site and
background data were placed into one data set. 400 samples with replacement were taken of size 395
and size 36 to represent the site and background data sets, respectively. Then t-statistics were
computed for each of the 400 data sets. From this a p-value was computed. The p-value is the
proportion of t-statistics from the Monte Carlo simulations that are less than the t-statistic for the original
data sets. The null hypothesis will be rejected if the p-value is less than 0.05. For the subsurface soil
simulations 13 out of 400 test statistics were smaller than the test statistic from the original test. This
results in a p-value of 0.03. Therefore, the null hypothesis that the site concentrations are greater than
the background concentrations was rejected. It is concluded that the site subsurface soil concentrations
are within the range of the background surface soil concentrations.

In addition to the Monte Carlo tests quantile plots were generated for the site and background
concentrations. From these graphs it can be seen that the site concentrations are within the range of the
background concentrations. The site and background data distributions are coincident over most of the
observed concentrations ranges. In the upper ends of the ranges, the site data quantiles appear to
deviate from background but are within the observed background concentrations.



Mr. Dana Hayworth
TETRA TECH NUS, INC. NAVFAC SE
' June 17, 2008 — Page 3
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Mr. Dana Hayworth
TETRA TECH NUS, INC. NAVFAC SE
June 17, 2008 - Page 4

Comment 3: The use of only four native observations highlights the concerns in the comment above, as
the power would surely be small for any such test.

Response: The native and site soil discussion will be modified to be more qualitative and the statistics
with the four sample sizes will be removed from the discussion.

The surface soil discussion will be modified to “Table 4 contains the descriptive statistics for the Site
surface soil concentrations and the range of the native surface soil concentrations. From Table 4 it can
be seen that the maximum native soil concentration is the same as the lower quartile for the site surface
soil concentrations. From this small sample size it appears that the site surface soil concentrations are
greater than the native surface soil concentrations.”

The subsurface soil discussion will be modified to “Table 4 contains the descriptive statistics for
subsurface soil and the range for the native subsurface soil concentrations. From Table 4 it can be seen
that the maximum native concentration is slightly larger than the upper quartile for the site subsurface soil
concentrations. From this small sample size it appears that the site subsurface soil concentrations are
greater than the native subsurface soil concentrations.

Comment 4: Although it is true that, with increasing sample sizes, more extreme values will be observed,
this alone is not a sufficient justification that the form of the distributions are the same. The distribution
functions could be compared.

Response: The discussion of extreme values pertains to the examination of the box plots for the surface
and subsurface soil comparisons to background concentrations. As discussed the surface soil
comparisons will now read “Figures 1 and 2 contain side by side box plots for the Background and Site
Arsenic Surface Soil Concentrations. From these figures it can be seen that the distributions appear
almost identical. There are more extreme values for the Site concentrations but that is most likely due to
the sample size for the Site being larger than the background. Also as discussed the subsurface box plot
comparisons will now read “Figures 1 and 2 contain side by side box plots for the Background and Site
arsenic subsurface soil concentrations. From these figures it can be seen that the distributions appear
almost identical. These are more extreme values for the Site concentrations but that is most likely due to
the sample size for the Site being larger than the background.”

Comment 5: The Wilcoxon rank sum test compares medians; it does not compare the median of one to
the median plus standard deviation of the other (unless adjustments are made) as stated here.

Response: The Wilcoxon rank sum test was computed following the “Guidance for Comparing
Background and Site Chemical Concentrations in Soil” by Florida Department of Environmental
Protection Bureau of Waste Cleanup and the “Guidance for Comparing Background and Chemical
Concentrations in Soil for CERCLA Sites”. An adjustment was made to the background concentrations.
The background standard deviation was added to each background concentration. The Wilcoxon Rank
Sum test discussion will be modified as follows “The Wilcoxon Rank Sum Test (WRS) tests the
hypothesis that the site concentrations exceed the background arsenic concentrations by more than the
background standard deviations. The background standard deviation was added to each background
concentration before computing the WRS.

Comment 6: The Kruskal-Wallis compares medians; it does not compare distributions as stated by the
authors.

Response: Please see response to comment 2.



Mr. Dana Hayworth
TETRA TECH NUS, INC. NAVFAC SE
June 17, 2008 — Page 5

If you have any questions with regard to this submittal, please contact me via e-mail at
Shina.Ballard @ TetraTech.com or by phone at (904) 730-4669, Extension 222,

Sincerely,

dlonr. D illlt

Shina A. Ballard
Task Order Manager
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Mr. John Winters FDEP
Ms. Diane Racine, NAVSTA Mayport
Mr. Craig Benedikt, USEPA
Mr. Mike Halil, CH2M Hill
Mr. Casey Hudson, CH2M Hill
Ms. Debra Humbert, TEINUS
Mr. Mark Perry, TtNUS
CTO 0033 Project File



ATTACHMENT 6

SURFACE SOIL COMPARISONS



Surface Soil Comparisons

Site versus Background Comparison

Table 1 contains the descriptive statistics for the Background and Site Arsenic Surface
Soil Concentrations. From Table 1 it can be seen that the mean and median
concentrations are similar (with a difference of 0.71 and 0.02 respectively), as verified
later on with a formal statistical test. It can also be seen that the lower and upper quartile
(25" percentile and 75" percentile) are similar (with a difference of 0.07 and 0.10
respectively).

Descriptive Statistics Surface Soil Comparison

Valid N Mean Median | Minimum | Maximum | Lower Upper | Std.Dev.

Variable Quartile | Quartile

Site 416 1.10 0.79 0.06 13.90 0.51 1.20 1.24

Background 36 1.81 0.81 0.31 12.40 0.58 1.30 2.92
Table 1

Figures 1 and 2 contain side by side box plots for the Background and Site Arsenic
Surface Soil Concentrations. From these figures it can be seen that the distributions
appear almost identical. There are more extreme values for the Site concentrations but
that is most likely due to the sample size for the Site being larger than the background.
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Figures 3 and 4 show the Normal Probability Plots and the corresponding Shapiro Wilk
Statistic. If the data is normally distributed then the data will roughly follow the line
drawn on the probability plot. The Shapiro Wilk Test tests the hypothesis that the data is
normally distributed. If the p-value for the Shapiro Wilk Test is less than 0.05 then the
data is not normally distributed. From Figure 3 it can be seen that the Site Arsenic
Concentrations do not follow the line on the probability plot and the Shapiro Wilk
Statistic is 0.00. Thus the Site Surface Soil Arsenic Concentrations are not normally
distributed. From Figure 4 it can be seen that the Background Surface Soil Arsenic
Concentrations do not follow the line on the probability plot and the Shapiro Wilk p-
value is 0.00. Thus, the Background Surface Soil Arsenic Concentrations are not
normally distributed. It should be noted that a log transformation was performed on the
data sets. The log transformed data were then fit to a normality plot and the Shapiro Wilk
statistic was calculated. From examination, of the probability plots and the Shapiro Wilk
statistic it was concluded that the log transformations do not improve the fit to normality

(See Normality Attachment and Distribution Attachment for details on determining the
distribution of the data sets).
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A Monte Carlo Test was conducted to test the null hypothesis that the mean site
concentrations are greater than or equal to the background concentrations. This test
employed a resampling technique to generate a t-statistic data distribution based on the
data that have already been collected. The already computed test statistic from the actual
data was then compared to this distribution to determine whether it has a significant
probability of occurring for reasons other than random chance. For this test the site data
were not required to exceed the background by an offset value. If an offset had been used
then the test result would b more statistically significant but this added significance was
not necessary, as described below. The description of the Monte Carlo method follows.

First the t-statistic (see Data Quality Assessment: Statistical Methods for Practitioners
page 67 for calculation) for the original site and background data was computed to be -
1.45. Next the site and background data were placed into one data set. 400 samples with
replacement were taken of size 416 and size 36 to represent the site and background data
sets, respectively. Then t-statistics were computed for each of the 400 data sets. From
this a p-value was computed. The p-value is the proportion of t-statistics from the Monte
Carlo simulations that are less than the test statistic for the original data sets. The null
hypothesis will be rejected if the p-value is less than 0.05. For the surface soil
simulations 6 out of 400 test statistics were smaller than the test statistic from the original
test. This results in a p-value of 0.015. Therefore, the null hypothesis that the site
concentrations are greater than the background concentrations was rejected. It is
concluded that the site surface soil concentrations are within the range of the background
surface soil concentrations.

In addition to the Monte Carlo tests quantile plots were generated for the site and
background concentrations. From these graphs it can be seen that the site concentrations
are within the range of the background concentrations. The site and background data
distributions are coincident over most of the observed concentrations ranges. In the
upper ends of the ranges, the site data quantiles appear to deviate from background but
are within the observed background concentrations.
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Table 4 contains the descriptive statistics for the Site surface soil concentrations and the
range of the native surface soil concentrations. From Table 4 it can be seen that the
maximum native soil concentration is the same as the lower quartile for the site surface
soil concentrations. From this small sample size it appears that the site surface soil
concentrations are greater than the native surface soil concentrations.

Descriptive Statistics Surface Soil Arsenic

Valid N | Mean Median | Minimum | Maximum | Lower Upper | Std.Dev.
Variable Quartile | Quartile
Site 416 1.10 0.79 0.06 13.90 0.51 1.20 1.24
Native 4 0.39 0.36 0.33 0.51 0.34 0.44 0.08

Table 4



ATTACHMENT 7

SUBSURFACE SOIL COMPARISONS



Subsurface Soil Comparisons

Site versus Background Comparison

Table 1 contains the descriptive statistics for the Background and Site arsenic subsurface
soil concentrations. From Table 1 it can be seen that the mean and median concentrations
are similar (with a difference of 0.63 and 0.03 respectively) as shown with statistical
evaluation in further text. It can also be seen that the lower and upper quartile (25th
percentile and 75" percentile) are similar (with a difference of 0.04 and 0.15
respectively).

Descriptive Statistics Subsurface Soil Arsenic

Valid N | Mean Median | Minimum | Maximum | Lower Upper | Std.Dev.

Variable Quartile | Quartile

Site 395 1.17 0.75 0.07 13.75 0.51 1.20 1.57

Background 36 1.80 0.78 0.12 13.70 0.55 1.05 2.78
Table 1

Figures 1 and 2 contain side by side box plots for the Background and Site arsenic

subsurface soil concentrations. From these figures it can be seen that the distributions
appear almost identical. These are more extreme values for the Site concentrations but
that is most likely due to the sample size for the Site being larger than the background.
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Figures 3 and 4 show the Normal probability plots and the corresponding Shapiro Wilk
statistic. If the data is normally distributed then the data will roughly follow the line
drawn on the probability plot. The Shapiro Wilk Test tests the hypothesis that the data is
normally distributed. If the p-value for the Shapiro Wilk Test is less than 0.05 then the
data is not normally distributed. The 0.05 significance value was chosen based on
statistical convention. From Figure 3 it can be seen that the Site Arsenic Concentrations
do not follow the line on the probability plot and the Shapiro Wilk Statistic is 0.00. Thus
the Site subsurface soil arsenic concentrations are not normally distributed. From Figure
4 it can be seen that the Background surface soil arsenic concentrations do not follow the
line on the probability plot and the Shapiro Wilk p-value is 0.00. Thus, the Background
subsurface soil arsenic concentrations are not normally distributed. It should be noted that
a log transformation was performed on the data sets. The log transformed data were then
fit to a normality plot and the Shapiro Wilk statistic was calculated. From examination,
of the probability plots and the Shapiro Wilk statistic it was concluded that the log
transformations do not improve the fit to normality (See Normality Attachment and
Distribution Attachment for details on determining the distribution of the data sets).
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Figure 4

A Monte Carlo Test was conducted to test the null hypothesis that the mean site
concentrations are greater than or equal to the background concentrations. This test
employed a resampling technique to generate a t-statistic data distribution based on the
data that have already been collected. The already computed test statistic from the actual
data was then compared to this distribution to determine whether it has a significant
probability of occurring for reasons other than random chance. For this test the site data
were not required to exceed the background by an offset value. If an offset had been used
then the test result would b more statistically significant but this added significance was
not necessary, as described below. The description of the Monte Carlo method follows.

First the t-statistic (see Data Quality Assessment: Statistical Methods for Practitioners
page 67 for calculation) for the original site and background data was computed to be -
1.34. Next the site and background data were placed into one data set. 400 samples with
replacement were taken of size 395 and size 36 to represent the site and background data
sets, respectively. Then t-statistics were computed for each of the 400 data sets. From
this a p-value was computed. The p-value is the proportion of t-statistics from the Monte
Carlo simulations that are less than the t-statistic for the original data sets. The null
hypothesis will be rejected if the p-value is less than 0.05. For the subsurface soil
simulations 13 out of 400 test statistics were smaller than the test statistic from the
original test. This results in a p-value of 0.03. Therefore, the null hypothesis that the site
concentrations are greater than the background concentrations was rejected. It is
concluded that the site subsurface soil concentrations are within the range of the
background surface soil concentrations.

In addition to the Monte Carlo tests quantile plots were generated for the site and
background concentrations. From these graphs it can be seen that the site concentrations
are within the range of the background concentrations. The site and background data
distributions are coincident over most of the observed concentrations ranges. In the
upper ends of the ranges, the site data quantiles appear to deviate from background but
are within the observed background concentrations.
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Table 4 contains the descriptive statistics for subsurface soil and the range for the native
subsurface soil concentrations. From Table 4 it can be seen that the maximum native
concentration is slightly larger than the upper quartile for the site subsurface soil
concentrations. From this small sample size it appears that the site subsurface soil
concentrations are greater than the native subsurface soil concentrations.

Descriptive Statistics Subsurface Soil Arsenic

Valid N | Mean Median | Minimum | Maximum | Lower Upper | Std.Dev.
Variable Quartile | Quartile
Site 395 1.17 0.75 0.07 13.75 0.51 1.20 1.57
Native 4 0.75 0.72 0.26 1.30 0.40 1.10 0.45

Table 4
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UNIVERSITY OF FLORIDA LETTER
JULY 28, 2008



UF ‘ UNIVERSITY Of
Center for Environmental & Human Toxicology PO Box 110885
Gainesville, FL 32611-0885

352-392-2243, ext. 5500
352-392-4707 Fax

July 28, 2008

Ligia Mora-Applegate

Bureau of Waste Cleanup

Florida Department of Environmental Protection
2600 Blair Stone Road

Tallahassee, FL 32399

Re: Response to Comments, Arsenic Background Study, Naval Station Mayport
Dear Ms. Mora-Applegate:

In a letter to you dated May 2, 2008, | provided comments on a statistical
analysis of site versus background data for arsenic in soil at Naval Station Mayport. In a
subsequent conference call on May 28 with Dr. Linda Young (Professor of Statistics at
UF) participating, we further explained our concerns regarding the analysis.

TetraTech have substantially revised the analysis and provided responses to our
comments in the form of a letter dated June 17, 2008. Dr. Young and | have reviewed
the responses and find them to be satisfactory. The revised statistical analysis is now, in
our opinion, more technically sound.

Documentation has been provided previously showing that much of Naval Station
Mayport is on disturbed soil, and the statistical analysis indicates that the concentrations
of arsenic in soil at the site are representative of local background conditions. The
maximum arsenic concentration on site is 13.75 mg/kg, while the maximum background
concentration is 13.70 mg/kg. The mean arsenic concentration on site, 1.17 mg/kg is
somewhat less than the mean arsenic for background samples, 1.80 mg/kg. While
arsenic concentrations appear to be higher than in undisturbed, native soil (mean, 0.75
mg/kg; maximum, 1.30 mg/kg), there is no indication that an arsenic spill or discharge to
the environment has occurred that would warrant cleanup.

Sincerely,

e

Stephen M. Roberts, Ph.D.

The Foundation for The Gator Nation

An Equal Opportunity Institution
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Charlie Crist

Florida Department of Governor

Environmental Protection Jeff Kottkamp
Bob Martinez Center Lt. Governor
2600 Blair Stone Road .
Tallahassee, Florida 32399-2400 Michael W. Sole
Secretary

July 30, 2008

Mr. Dana Hayworth

Department of the Navy

Naval Facilities Engineering Command Southeast
Naval Air Station Building 135

Post Office Box 30

Jacksonville. Florida 32212

RE: Follow-up Response to Comments, Arsenic Background Study, Naval Station
MAYPORT, Mayport, Florida (University of Florida’'s Center for Environmental &
Human Toxicology, July 28, 2008)

Dear Mr. Hayworth:

Dr. Steve Roberts and his staff have completed their review of Tetra Tech NUS’ recent
response to comments from June 17, 2008 concerning the Arsenic Background Study at Naval
Station Mayport (please see attachment). They have found them to be satisfactory. In their
opinion, the revised statistical analysis (Monte Carlo analysis) is more technically sound. They
also state that “While arsenic concentrations appear to be higher than in undisturbed, native
soil, there is no indication that an arsenic spill or discharge to the environment has occurred that
would warrant cleanup.” In the letter, Dr. Roberts suggests using the maximum background
concentration of 13.70mg/kg to represent the upper range of background concentrations for
arsenic at Naval Station Mayport. This approach is acceptable to myself and the Florida
Department of Environmental Protection.

If you require additional clarification or other assistance please feel free to contact me at
850/245-8999.

Sincerely,

g’ !ﬁu\,\ WL MM’V -
.

John Winters, P.G.
Remedial Project Manager

JJ EsnEsn
cc Tim Bahr, FDEP, Tallahassee

Attachment

“More Protection, Less Process”
www.dep.state.fl.us
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