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1.0 INTRODUCTION

In a letter dated July 2, 2010, the New Mexico Environment Department (NMED) requested Los Alamos
National Laboratory (LANL) perform a reliability assessment for well R-47i (LANL 2010, 109188; NMED
2010, 110438). This assessment was required to determine whether well R-47i is capable of producing
representative groundwater samples and to identify any potential effects of well installation on sample
quality. LANL submitted a letter work plan delineating the process to be used to perform the reliability
assessment on August 9, 2010 (LANL 2010, 110512). The agreed-upon sampling of R-47i was
completed between December 2009 and December 2010.

A principal purpose of well R-47i is to monitor the groundwater in the vicinity of Consolidated

Unit 16-021(c)-99, which is also known as the 260 Outfall (Figure 1.0-1). This outfall discharged water
contaminated with high explosives (HE), barium, and other constituents to a drainage channel and from
there to Canon de Valle. HE, barium, and other constituents from the 260 Outfall have migrated to
downgradient water bodies, including springs, surface waters, alluvial groundwater, intermediate-depth
groundwater, and the regional aquifer; at some locations, these constituents are at levels greater than
cleanup and screening levels specified in the Compliance Order on Consent (hereafter the Consent
Order). More details on contamination associated with the 260 Outfall and on previous cleanup activities
associated with the site are provided in a series of plans and reports (LANL 2002, 073706; LANL 2003,
077965; LANL 2006, 093798; LANL 2007, 098192; LANL 2007, 098734; LANL 2007, 095787; LANL
2010, 109252 and references therein).

1.1 Purpose and Objectives of Reliability Assessment

The corrective measures evaluation (CME) for intermediate and regional groundwater associated with
Consolidated Unit 16-021(c)-99 will evaluate remedial alternatives for HE present in the deep
groundwater at LANL’s Technical Area 16 (TA-16) (LANL 2006, 093798; LANL 2007, 098734). A key
component of any remedial alternative for intermediate or regional groundwater is a comprehensive and
effective groundwater monitoring network (LANL 2007, 095787; LANL 2007, 100113). Well R-47i is
located east (down the hydrologic gradient) of the 260 Outfall and thus represents a potentially important
location for monitoring groundwater associated with the 260 Outfall.

As part of any remedy or corrective action selected by the NMED, the Laboratory must demonstrate that
groundwater wells along flow paths downgradient of the 260 Outfall (the monitoring network) are capable
of reliably detecting contaminants for which the outfall may have been a source in a timely fashion
(rapidly enough so that remedies may be implemented before any plume has widely dispersed or
approached production wells). This document complements a previous reliability assessment of the
TA-16 monitoring network (LANL 2007, 095787; LANL 2007, 100113) and provides a lead-in to an
upcoming broader network evaluation to be produced in late 2011.

Thus, the principal objective of this document is to determine the reliability of well R-47i as a component
of the TA-16 monitoring network. The key specific question to be resolved concerning well R-47i before it
can be included within the TA-16 monitoring network is whether the well screen in R-47i is of adequate
quality to reliably monitor for contaminants associated with the 260 Outfall, particularly those constituents
present in intermediate or regional groundwater at levels above cleanup and screening levels.
Specifically, are data for key contaminants present at the 260 Outfall reliable and representative of
formation waters?

For this study, the representativeness of groundwater collected from well R-47i is evaluated using the
methodology described in section 3. The methodology is applied to water-quality samples from the four
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post-development sampling events conducted at this well between December 2009 and December 2010.
Supporting information for the assessment is provided in three appendixes.

e Appendix A provides details of the assessment methodology and the data used in the
assessment.

e Appendix B is on CD and contains the full set of data for each of the four sampling events at
R-47i. Table B-1 provides time-series field parameters monitored during purging, and Table B-2
provides final field parameters and analytical data for the water-quality samples.

e Appendix C is on CD and contains field notes, groundwater sampling logs, and sample collection
logs for each sampling event.

2.0 BACKGROUND
21 Well Description

Well R-47i was installed at TA-14 from September to November 2009 (LANL 2010, 109188)

(Figure 1.0-1). The well was originally planned as a regional well to be called R-47 to augment the TA-16
monitoring well network. However, as a result of problems encountered during installation of the regional
well, the regional target was abandoned and an intermediate-depth well (R-47i) was opportunistically
installed in the borehole. R-47i was completed with a single 20-ft screen within a perched zone between
840.0 and 860.6 ft below ground surface (bgs) in sediments of the upper Puye Formation. The depth to
intermediate perched water after well installation and well development (November 18, 2009) was

832.2 ft bgs, and the depth to the regional aquifer, as determined during the initial phase of drilling, was
approximately 1242 ft bgs (Figure 2.1-1). Well development was completed November 24, 2009, and a
dedicated sampling system was installed in well R-47i December 18, 2009.

Because the original target depth of well R-47 was 1350.5 ft bgs within the regional aquifer, drilling fluids
including AQF-2 foaming agent and potable water were used in the depth interval of the screen in R-47i.
In addition, bentonite sealant may have entered the formation near the screened interval because
bentonite may have been present on the walls of the borehole in this zone due to the construction
activities associated with the original regional well screen (LANL 2010, 109188; NMED 2010, 110438).
The issues associated with drilling and the decision to complete a perched intermediate well within the
R-47 borehole warrant an assessment of the reliability of data from R-47i.

2.2 Regulatory Context

Investigation and remediation actions at the Laboratory are subject to the Consent Order. Pursuant to the
Consent Order, the reliability assessment supplements recent regulatory documents for the TA-16 260
Outfall, including the “Investigation Report for Intermediate and Regional Groundwater, Consolidated
Unit 16-021(c)-99” (LANL 2006, 093798); the “Evaluation of the Suitability of Wells Near Technical Area
16 for Monitoring Contaminant Releases from Consolidated Unit 16-021(c)-99, Revision 1” (LANL 2007,
100113); and the “Corrective Measures Evaluation Report, Intermediate and Regional Groundwater,
Consolidated Unit 16-021(c)-99” (LANL 2007, 098734).

3.0 CONDITIONS OF R-47i

To varying extents, geochemical evidence of perturbation (i.e., nonrepresentativeness) has been
observed in early groundwater samples collected from nearly all perched intermediate and regional wells
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(also called deep wells) following completion and development. In the case of well R-47i, effects from
materials used downhole were of particular concern because of (a) the use of AQF-2 foaming agent in the
screened interval, (b) suspended particulates in the screened interval following emplacement of the
annular-seal bentonite and the overlying filter sand pack, and (c) potential diffusion of soluble constituents
into the screened interval from the bentonite seal during its normal settling and compaction. Although not
unique to well R-47i, the potential effects of these geochemical perturbations might be expected to be
more prominent and persistent in this well as a consequence of the low hydraulic conductivity (0.21 ft/d)
of the formation in the vicinity of the screened interval (LANL 2010, 109188, section 5.2).Such low
hydraulic conductivities are also present in wells PCI-2 and R-21, which are also screened in the

Puye Formation (Table A-3.0-1). Well PCI-2 was not able to attain the turbidity stabilization criterion of

<5 nephelometric turbidity units (NTU) during well development, nor could this well sustain a recharge
rate sufficient to conduct an aquifer test.

31 Assessment Methodology

Analytical data are presently available for R-47i for four post-development sampling events:
December 21, 2009, April 8, 2010, September 23, 2010, and December 2, 2010. The September 23
event involved an extended purge of 6 casing volumes (CVs), with samples collected every 1 CV; the
other three events followed the standard protocol of 3 CVs purge volumes before sampling. For each
event, the assessment methodology involves examination of the following water-quality parameters as
the most likely to detect geochemical effects of perturbation:

o time-series data for field parameters monitored during purging and final field parameter values for
each sampling event (section 3.2);

e trends in concentrations of key indicators for the presence of the specific materials used in the
screened interval (AQF-2 and annular-fill bentonite) (section 3.3);

e trends in relative concentrations of major ions, as plotted on a standard trilinear graph
(section 3.3);

e comparison of concentrations with upper tolerance limits (UTLs) for background groundwater
(section 3.3); and

e comparison of dissolved concentrations with those in groundwater from other deep wells
screened in the Puye Formation (Tpf) or the Cerro Toledo interval of the Bandelier Tuff (Qct), and
at which effects from downhole materials or local contaminants are absent (section 3.3).

Data used for the assessment are presented in tables and figures in Appendix A. For this analysis,
additional insights are also obtained from examination of detected organics and time-series
concentrations of area-specific chemicals of potential concern (COPCs) (section 3.4).

3.2 Field Parameters

Time-series data for field parameters monitored during purging before sample collection are examined for
attainment of stable values by the end of purging. Stabilization criteria are prescribed in Standard
Operating Procedure (SOP) 5232, Groundwater Sampling. Examination of tabulated data and time-series
plots in Appendix A yields the following observations.

e Stabilization criteria are met for all four sampling events after purging 3 CVs.

o Field parameters for the first sampling event stabilized at higher values for specific conductance
and turbidity, and at a lower dissolved oxygen concentration, than did those for the subsequent
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three events (Figure A-1.0-1), suggesting that groundwater in the screened interval had re-
equilibrated to predrilling conditions after April 8, 2010.

o Field parameters for the last three events stabilize at similar levels after 3 CVs purge volumes.
The repeatability of these values supports the finding that they are representative of formation
water at this location.

o Final field parameter values fall between the 25th and 75th percentiles for background perched
intermediate groundwater (LANL 2010, 110535, Table 4.2-1), consistent with the conclusion that
these field parameters are likely representative of formation water.

¢ Final field parameters are also comparable to those measured for other deep wells screened in
the Tpf or Qct.

3.3  Analysis of Well-Screen Conditions

The presence of residual materials used in the screened interval is assessed by examining
concentrations of key geochemical indicators for these materials. Concentrations of total organic carbon
(TOC), sodium, and sulfate are used as indicators for the potential presence of AQF-2 foaming agent.
Sulfate is a biodegradation product of sulfonate surfactants in the AQF-2 foaming agent, and sodium is
present as a counterion for these anionic surfactants. Indicators for the potential presence of bentonite in
the screen interval include turbidity, sodium, sulfate, and selected trace metals associated with bentonite,
primarily aluminum, iron, manganese, and molybdenum. An important caveat to note is that geochemical
effects of residual bentonite in the screened interval are difficult to distinguish from those arising from the
effects of disturbing formation solids during drilling and development.

The following geochemical trends are observed in the data summarized and plotted in Appendix A
(section A-2.0).

e Sodium and sulfate concentrations are highest in the first sampling event but decrease steadily
for the subsequent two events. This trend suggests the possible presence of small amounts of
inorganic ions associated with residual downhole products in the earliest samples.

e TOC is detected at low concentrations between 0.5 and 1.5 mg/L in the first three samples,
suggesting the absence of residual organic product in the immediate vicinity of the screened
interval.

e Major ion concentrations attain relatively stable values for the two most recent events.
Furthermore, for the extended purge event September 23, 2010, major ion concentrations are
within 10% of one another in samples collected at purge volumes of 3 CVs, 4 CVs, 5 CVs, and
6 CVs. This stability suggests that groundwater is relatively well mixed within the volume of the
formation accessed during sampling, and hence little is to be gained by purging more than 3 CVs.

e Concentrations for the majority of trace metals remain fairly stable for all sampling events.
Notable exceptions are total iron, total aluminum, and manganese. Concentrations for these three
trace metals are highest in the first post-development samples (December 2009) and generally
decrease in subsequent samples.

¢ Initially high concentrations of iron and manganese are not indicative of in-situ reducing
conditions at this location because the persistent presence of perchlorate, nitrate, and dissolved
oxygen indicate in-situ conditions are oxidizing, consistent with groundwater background. Other
locations in or around TA-16 and in groundwaters in the Puye Formation are known to have high
naturally occurring concentrations of iron and manganese; the source of these high
concentrations is unknown, but they may be due to colloidal materials.



R-47i Reliability Assessment

Representativeness is assessed with greater specificity by comparing dissolved major ion concentrations
with those in groundwater from other deep wells screened in Tpf or Qct and at which effects from
downhole materials or local contaminants are absent or negligible. Six screens in five wells meet these
conditions: intermediate perched wells PCI-2 and R-26 screen 1 and regional wells R-17 screens 1 and 2,
R-21, and R-27. With the single exception of well R-26, in which a Westbay sampling system is installed,
these wells serve as background locations in the “Groundwater Background Investigation Report,
Revision 4” (LANL 2010, 110535). The following trends are observed from such a comparison.

e Figure 3.3-1 shows that relative major ion concentrations in groundwater from the Tpf-Qct
screens cluster in a distinct and well-defined field on a trilinear (Piper) plot, a common graphical
tool used to identify waters with similar chemistries. Data points for well R-47i fall outside the
cluster of points for the Tpf-Qct wells, but obviously trend toward it, consistent with the possible
presence of a small, decreasing component of residual sodium and sulfate in the vicinity of the
screened interval.

e Figure 3.3-2 compares major ion concentrations in groundwater from well R-47i with the ranges
observed in groundwater from the six Tpf-Qct screens. Calcium and magnesium concentrations
are relatively constant throughout the four sampling events. However, concentrations of sodium
and sulfate (as well as chloride to a lesser extent) extend above the range observed for the
Tpf-Qct screens, again consistent with the possible presence of a small component of residual
downhole material in the vicinity of the screened interval.

e Figure 3.3-3 compares trace metal concentrations in filtered groundwater from well R-47i with the
range in groundwater from the six Tpf-Qct screens. Figure 3.3-4 provides an analogous
comparison for unfiltered samples. Other than for the first sampling event, these two figures show
that total as well as dissolved concentrations of aluminum and iron fall within the range observed
for groundwater collected from other intervals screened in Tpf-Qct. Following the extended-purge
event at R-47i, manganese and molybdenum remain the only trace metals with concentrations
above the range observed in the other Tpf-Qct screens.

The absence of residual organic product in the screened interval of R-47i is supported by the observation
that toluene and diethylphthalate are the only volatile or semivolatile organics detected (once each). The
detected concentrations are at or below the practical quantitation limit (PQL) and are thus validated as J
(estimated values), indicating that the reported concentrations are regarded as uncertain. Toluene is
detected at 0.504 pg/L (PQL = 1 pg/L) in the sample collected April 8, 2010, and is also detected in the
field trip blank (0.386 ug/L) for that event. Diethylphthalate is reported at 10.1 yg/L (PQL = 10 uyg/L) in the
sample collected September 23, 2010. These analytes are not detected in any other post-development
samples from R-47i.

3.4 COPCs for the 260 Outfall CME/Corrective Measures Implementation

The primary constituents associated with the 260 Outfall are HE and barium. The principal COPCs for
intermediate and regional groundwater include RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine),
trinitrotoluene (TNT), other HE, and HE byproducts and degradation products. Organic solvents,
particularly trichloroethene (TCE), are also detected in groundwater and springs downgradient of the
260 Outfall and other TA-16 sources.

Based upon the assessment summarized in sections 3.2 and 3.3, well R-47i appears fully capable of
providing reliable and representative data for these COPCs. Water-quality data for HE compounds and
volatile organic compounds (VOCs) such as TCE and other solvents are expected to be reliable and
representative because conditions are oxic, residual organics are absent, and no compelling evidence
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exists for the presence of large amounts of residual bentonite in the screened interval after the first post-
development sampling event on December 21, 2009. Barium concentrations also appear to be reliable
and representative; for the most recent two sampling events, dissolved concentrations of barium (8.5 pg/L
and 7.9 pg/L, respectively) are similar to those measured at perched intermediate wells PCI-2 (average,
8.6 ug/L) and R-26 screen 1 (average, 7.9 ug/L).

3.5 Other Well Issues

The top of the filter sand and fine sand collar (832 ft bgs) extends above the well screen to within
approximately 2 ft of the static water level (830 ft bgs), indicating at least partial dewatering of the filter
pack is possible at any viable pumping rate (LANL 2010, 109188, p. E-12). During aquifer testing,
pumping at 0.71 gpm for 40 min resulted in a drawdown of 4.5 ft and pumping at 0.91 gpm for 40 min
resulted in a drawdown of 6.5 ft (LANL 2010, 109188, Table E-9.5-1). However, there is no obvious
evidence that the groundwater data from R-47i are affected by this situation.

40 CONCLUSIONS AND RECOMMENDATIONS

Geochemical effects arising from drilling and construction of well R-47i are apparent in the first water-
quality sample collected following development. However, the geochemical trends from subsequent
sampling show steady improvement. For the most recent two sampling events, residual effects appear to
be limited to a few inorganic constituents: sodium, sulfate, chloride, manganese, and molybdenum.

Based on analyses presented herein, it appears that well R-47i is able to provide reliable and
representative data for the key contaminants associated with the 260 Outfall, particularly RDX and other
HE, barium, and VOCs.

It is recommended that the sampling program at R-47i be continued using the routine sampling protocol
that involves purging of 3 CVs and stabilization of parameters per SOP 5232. Stabilization of field
parameters and analytical results for the extended purge event September 23, 2010, indicate that no
significant benefit is gained by purging more than 3 CVs.
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Surveillance Program, ER2005-0748; 1:2,500 Scale Data; 22 November 2005.

Material Disposal Areas: Los Alamos National Laboratory, ENV Environmental Remediation and
Surveillance Program, ER2004-0221; 1:2,500 Scale Data; 23 April 2004.

Hypsography, 10, 20, and 100 Foot Contour Intervals: Los Alamos National Laboratory, Environmental
Stewardship Remediation Services Project; 1991.

ER Location ID Points: Los Alamos National Laboratory, ENV Environmental Remediation and
Surveillance Program; 1:2,500 Scale Data; 10 November 2005.
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R-47i Selected intermediate and regional wells screened in the Puye Formation (Tpf)
Earliest % 21-Dec-09 or the Cerro Toledo interval of the Bandelier Tuff (Qct)
l % 8-Apr-10 Perched intermediate Regional aquifer Observed range for
4 23-Sep- R-26 screen 1 (Qct m R-21 (Tpf) selected intermediate
k- Z5-8apHll PCI-2 (T e m R-27 (Tph) and regional wells

Most recent % 2-Dec-10 2 (TRl P screened in Tpf or Qct

Arrows on the trilinear plot indicate W R-17 screen 1 (Tpf)

temporal trends B R-17 screen 2 (Tpf)

Source: Appendix A

Figure 3.3-1  Trilinear plot showing relative distribution of major ions in groundwater from well
R-47i and selected intermediate and regional wells also screened in the Puye
Formation or the Cerro Toledo interval of the Bandelier Tuff
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Source: Table A-2.0-1 (R-47i data) and Table A-3.0-2 (5th and 95th percentile concentrations for other wells)
GBIR R4 = Groundwater Background Investigation Report, Revision 4 (LANL 2010, 110535)

Figure 3.3-2 Major ion and silica concentrations in filtered groundwater samples from R-47i
compared with 5th to 95th percentile ranges for other wells screened in the Puye
Formation or the Cerro Toledo interval of the Bandelier Tuff
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Figure 3.3-3

\' Zn

Trace metal concentrations in filtered groundwater samples from R-47i compared

with the 5th to 95th percentile range for other wells screened in the Puye
Formation or the Cerro Toledo interval of the Bandelier Tuff
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Source: Table A-2.0-3 (R-47i data) and Table A-3.0-3 (5th and 95th percentile concentrations for other wells)
GBIR R4 = Groundwater Background Investigation Report, Revision 4 (LANL 2010, 110535)

Figure 3.3-4  Trace metal concentrations in unfiltered groundwater samples from R-47i
compared with the 5th to 95th percentile range for other wells screened in the Puye
Formation or the Cerro Toledo interval of the Bandelier Tuff
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The purpose of this assessment is to identify water-quality data that may not be reliable and
representative of predrilling groundwater conditions at this location if residual effects are present in the
screened interval. The evaluation encompasses all post-development groundwater samples.

A-1.0 FIELD PARAMETERS

Time-series data for field parameters monitored during purging before sample collection are examined for
attainment of stable values by the end of purging. Stabilization criteria are prescribed in Standard
Operating Procedure 5232, Groundwater Sampling. The most sensitive indicator parameters are
dissolved oxygen (DO) and turbidity. Other parameters such as water temperature, specific conductance,
pH, and oxidation-reduction potential (ORP) are also monitored, but are considered less sensitive
indicators of formation water. Water-quality indicator parameters are monitored at 5- to 30-min intervals
until stability has been achieved for at least three consecutive measurements a minimum of 5 min apart.
Stabilization is defined as the point at which measured values are within the criteria listed below for all
parameters for three consecutive readings:

e <5 nephelometric turbidity units (NTU) if possible or, if turbidity remains, >5 NTU, +10% of the
reading;

e DO 0.3 mg/L;
e pH £0.1 pH unit;
e specific conductance +3%; and

e temperature £0.2°C.

Examination of time-series data collected during purging (Appendix B) shows that stabilization criteria are
met for all four sampling events after purging three casing volumes (CVs). Field parameters for the first
sampling event stabilized at higher values for specific conductance and turbidity, and at lower DO
concentrations and ORP values than did those for the subsequent three events (Table A-1.0-1;

Figure A-1.0-1). This indicates that groundwater in the screened interval had not fully re-equilibrated to
predrilling conditions when the first sample was collected. In contrast, field parameters for the last two
events stabilized at similar levels (Table A-1.0-1; Figure A-1.0-1); the repeatability of these values
supports the expectation that they are largely representative of formation water at this location.

Table A-1.0-2 and Figure A-1.0-2 show that final field parameter values generally fall between the 25th
and 75th percentiles for background perched intermediate groundwater (LANL 2010, 110535). This is
consistent with the conclusion that these field parameters are likely representative of formation water.
Additional insight concerning the representativeness of the final field parameters is provided by a
comparison of these values with values measured for other wells in similar settings (Figure A-1.0-2). Data
that provide the basis for this comparison are discussed in section A-3.0.

A-2.0 WATER-QUALITY DATA FOR R-47i

To evaluate general geochemical trends at R-47i, Figures A-2.0-1 and A-2.0-2 present geochemical
trending plots that show the evolution of selected geochemical indicators used to identify possible
residual effects from products and materials used downhole in R-47i, as compared with relevant guideline
concentrations that are based on background groundwater statistics.

Major ion trends. Concentrations for most major ions remain fairly stable for all sampling events
(Table A-2.0-1; Figure A-2.0-1). Notable exceptions are sodium and sulfate concentrations, which are
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approximately twice as high in the first sample (December 21, 2009), as compared with the two most
recent samples (September 23, 2010, and December 2, 2010). The decreasing trends for sodium and
sulfate suggest the possible presence of small amounts of soluble inorganic ions associated with residual
AQF-2 foaming agent or annular-fill bentonite in the earliest samples.

For the most recent two events, major ion concentrations are essentially constant (Table A-2.0-1;

Figure A-2.0-1). For the extended purge event September 23, 2010, major ion concentrations are within
10% of one another in samples collected at 3CVs, 4CVs, 5CVs, and 6CVs (Table A-2.0-2). In concert with
the low total organic carbon (TOC) concentrations (<1 mg/L) measured for samples throughout the
extended-purge event, the stability of major ion concentrations suggests the water in the formation is
relatively well mixed and homogeneous within the volume of the formation accessed by extended purging.

Trace metal trends. Concentrations for the majority of trace metals remain more or less stable for all
sampling events (Tables A-2.0-3 and A-2.0-4). Notable exceptions are total iron, total aluminum, and
manganese. Concentrations for these three trace metals are highest in the first sample

(December 21, 2009) and generally decrease in subsequent samples (Figure A-2.0-2). Initially high
concentrations of iron and manganese are not indicative of in situ reducing conditions at this location
because the persistent presence of perchlorate, nitrate, and DO indicate in situ conditions are oxic,
consistent with groundwater background. Dissolution of iron- or manganese-bearing minerals is judged to
be unlikely because these minerals are generally stable under oxic conditions. Elevated concentrations of
these particular trace metals (aluminum, iron, and manganese) most likely reflect potentially minor
contributions from normal settling of formation fines dislodged during drilling or of residual bentonite from
the emplacement of the annular bentonite seal below the filter-pack sand.

Organic analytes. In the four events, toluene and diethylphthalate are only two listed organics detected
(once each) (Appendix B). The detected concentrations are at or below the practical quantitation limit
(PQL) and are thus validated as J (estimated values), indicating that the reported concentrations are
regarded as more uncertain than usual. Toluene is detected at 0.504 pg/L (PQL = 1 pg/L) in the sample
collected April 8, 2010, and is also detected in the field trip blank (0.386 ug/L) for that event.
Diethylphthalate is reported at 10.1 pyg/L (PQL = 10 pg/L) in the sample collected September 23, 2010.
These analytes are not detected in any other samples from R-47i.

A-3.0 WATER-QUALITY DATA FOR OTHER DEEP WELLS COMPLETED IN THE PUYE
FORMATION OR CERRO TOLEDO INTERVAL OF THE BANDELIER TUFF

Representativeness is assessed with greater specificity by comparing concentrations of major ions and
trace metals in R-47i samples with those in groundwater from other perched intermediate and regional
wells completed in the Puye Formation (Tpf) or the Cerro Toledo interval of the Bandelier Tuff (Qct) and
at which effects from downhole materials or local contaminants are absent. Six screens in five wells meet
these conditions: intermediate perched wells PCI-2, R-26 screen 1, regional wells R-17 screens 1 and 2,
R-21, and R-27 (Figure A-3.0-1). Information about these screened intervals is summarized in

Table A-3.0-1. With the exception of well R-26, which has a Westbay sampling system, these wells serve
as background locations in the “Groundwater Background Investigation Report, Revision 4” (LANL 2010,
110535).

The selection of these six screens as appropriate points of comparison for groundwater from R-47i is
supported by examining trends in the relative major ion concentrations of the groundwater. These trends
are shown on a trilinear (Piper) plot (Figure 3.3-1), which is commonly used to identify waters with similar
chemistries that plot in a distinct position on the plot and to identify potential mixing between end
members. Relative percentages of major cations and major anions (expressed in milliequivalents [meq]
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per liter) are plotted on the two ternary plots in the lower corners of the Piper plot. Major cations are
calcium, magnesium, and sodium + potassium; major anions are generally chloride, sulfate, and
bicarbonate + carbonate. Points plotted on the two ternary plots are then projected upward where they
intersect on the central diamond. This graphical presentation shows the major ion chemistries for the last
two events are indistinguishable from one another. Samples that plot along straight lines formed between
two end members in all three fields of the trilinear diagram potentially represent mixing between these
end members. On Figure 3.3-1, the water chemistry of R-47i is observed to trend toward the field defined
by other deep wells completed in Tpf or Qct, which is expected if a small component of residual sodium
and sulfate is present in groundwater near the screened interval.

Figure A-3.0-2 presents a line graph showing the average major ion, silica, and total dissolved solids
(TDS) concentrations in the six screened intervals as well as 5th and 95th percentiles of the
concentrations for this group as a whole. The range of concentrations bounded by these percentiles
calculated for screened intervals with lithology similar to that at R-47i is much more restricted than that
bounded by upper tolerance limits (UTLs) calculated for the full set of background locations. Hence, this
line graph provides a visual means of identifying major ion concentrations that may be nonrepresentative
of groundwater at well R-47i (Figure 3.3-2). In Figure 3.3-2, it is observed that concentrations for most
major ions, silica, and TDS fall within the range of the Tpf-Qct wells. However, concentrations for sodium,
sulfate, and chloride, although greatly decreased from their initial concentrations and apparently stable for
the most recent events, nonetheless still extend above the range observed for the other Tpf-Qct screened
intervals. This observation is consistent with the finding in the preceding paragraph that a small
component of residual sodium and sulfate—as well as an even smaller component of chloride—is present
in groundwater near the screened interval.

Figure A-3.0-3 and Figure A-3.0-4 present analogous line graphs plotting average trace metal
concentrations for groundwater from the set of six Tpf-Qct screens. Figure A-3.0-3 shows the 5th and
95th percentiles of the filtered concentrations for this group; Figure A-3.0-4 shows the 5th and 95th
percentiles of trace metal concentrations in unfiltered samples. These two plots are used in Figures 3.3-3
and 3.3-4 to identify trace metal constituents that appear to be nonrepresentative of groundwater at well
R-47i. These two figures show that total as well as dissolved concentrations of aluminum and iron for the
most recent two samples fall within the range observed for groundwater collected from other intervals
screened in Tpf-Qct. Following the extended-purge event at R-47i, manganese and molybdenum remain
the only trace metals with concentrations (dissolved as well as total) significantly above the range
observed in these other wells. Both trace metals are most likely present as negatively charged anions
and, as such, are unaffected by adsorption onto reactive-mineral surfaces near the screen. This
observation is consistent with the finding in section A-2.0 that elevated concentrations of these trace
metals are minor contributions attributable to diffusion out of the bentonite seal or released from formation
fines disturbed during drilling.

A-4.0 SUMMARY

In summary, geochemical effects arising from drilling and construction of well R-47i are apparent in the
first water-quality sample collected following development. However, the geochemical trends from
subsequent sampling show steady improvement. Extended purging accelerated flushing of these
constituents from the screened interval. For the most recent two sampling events, residual effects appear
to be limited to a few inorganic constituents: sodium, sulfate, chloride, manganese, and molybdenum.
Continued flushing of these constituents from the screened interval by natural groundwater flow and
purging is likely limited by the low hydraulic conductivity of the formation and by the slow rates at which
these constituents diffuse out of low-permeability materials in the vicinity of the screen. Because of these

A-3



R-47i Reliability Assessment

rate-limiting processes, it is unlikely that another extended purge would significantly reduce these residual
effects of drilling and construction. However, none of the residual constituents impact the capability of well
R-47i to provide reliable and representative water-quality data for chemicals of potential concern relevant
to the 260 Ouftfall.

A-5.0 REFERENCES

The following list includes all documents cited in this appendix. Parenthetical information following each
reference provides the author(s), publication date, and ER ID. This information is also included in text
citations. ER IDs are assigned by the Environmental Programs Directorate’s Records Processing Facility
(RPF) and are used to locate the document at the RPF and, where applicable, in the master reference
set.

Copies of the master reference set are maintained at the NMED Hazardous Waste Bureau and the
Directorate. The set was developed to ensure that the administrative authority has all material needed to
review this document, and it is updated with every document submitted to the administrative authority.
Documents previously submitted to the administrative authority are not included.
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Figure A-2.0-1 Trends for concentrations of major ions and TOC in groundwater from well R-47i,
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Figure A-3.0-2 Average major ion and silica concentrations in filtered groundwater from selected
perched intermediate and regional wells screened in Tpf or Qct
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Figure A-3.0-3 Average trace metal concentrations in filtered groundwater from selected perched
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Table A-1.0-1
Well Purging Volumes and Associated Final Field Water-Quality Parameters for R-47i

Date

Purge Volume®

(gal)

Pump
Rate

(gpm)

Turbidity
(NTU)

pH

ORP®
(mV)

Dissolved
Oxygen
(mg/L)

Specific
Conductance
(uS/cm)

Temperature
(°C)

Final Field Parameters at End of Well Development and Aquifer Testing (LANL 2010, 1

09188,

section 5.2 and Table B-1.2-1)
24-Nov-09 |2607 1.5 17.6 7.7 |-26 3.08 176 14.4
5-Dec-09 | 1381 0.9 7.16 7.76 |-50 1.65 78 121

Final Field Parameters du
Field Notes from Appendix C)

ring Post-Development Sampling Events (Water-Quality Database and

21-Dec-09 | 166 0.8 6.52 6.96 (6.5 3.06 205 15.3
8-Apr-10 150 0.65 3.44 7.15 | 180 4.69 173 15.2
23-Sep-10 [ 112 (3 CVs)® | 1.1 1.38 6.92 | 264 4.65 167 15.2
23-Sep-10 |223 (6 CVs) |0.5 1.91 6.91 | 267 4.98 154 15.7
2-Dec-10 | 112 0.9 3.01 7.06 |295 4.92 152 13.2

Source: Appendixes B (data) and C (purge volumes).

a Purge volume = Formation water purged before sampling; excludes the volume of the pump drop pipe. In general, the target purge
volume is 3 CVs (3 x 37.2 gal. = 112 gal.). For the extended purge event on 23-Sep-10, the target purge volume was 6 CVs
(3 x 37.2 gal. = 223 gal.), with samples collected for every 1 CV.

b ORP values can be converted to Eh (mV) by adding a temperature-sensitive correction factor, which is 208.9 mV for a temperature

of 15°C.

° Field parameters at 3 CVs are shown for the 23-Sep-10 extended purge event to allow comparison with the 3 CVs parameter
values for the other three sampling events.

Table A-1.0-2
Well Purging Volumes and Associated Final Field Water-Quality

Parameters for Extended Purge Event at R-47i on September 23, 2010

Last Field Measurement before Sample Collection
Start Time for | Purge Volume Dissolved Specific
Sample + Drop Pipe* | Pump Rate | Turbidity ORP | Oxygen | Conductance | Temperature
Collection (gal.) (gpm) (NTU) pH | (mV) (mglL) (4S/cm) (°C)
1CV@ 12:00 71 1.25 1.52 7.75 | 189 5.57 144 14.5
2CVs @ 12:32 [ 111 1.1 219 6.88 | 210 8.36 160 15.1
3CVs @ 13:06 | 150 1.1 1.38 6.88 | 307 4.65 166 15.2
4CVs @ 13:40 | 188 1.1 2.05 7.00 | 277 4.49 167 15.7
5CVs @ 14:14 | 221 1.1 1.98 7.00 | 207 4.60 162 15.9
6 CVs @ 15:22 | 257 0.5 1.91 6.90 | 267 4.97 155 15.8

Source: Appendixes B (data) and C (purge volumes)
*Drop pipe volume = 34 gal. for this event.
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Table A-2.0-1
Concentrations of Major lons, Silica, Selected Anions, TDS, and TOC for R-47i (Validated Data)
4
= —_ -] =1 = —_ . = = \*
2 2|2 2|2 3| 2|25 8 E|E|E B3
EIE|E| 5 S| E| E|&3 s || 2|9 x9|-
Date S| < | 8| 2| 3|5 | El S |& | B | RB|Z8|E
21-Dec-09 |30.3 |0.882 |106 [2.42 (185 |3.97 |0.12 |0.489 |0.222 |56 145 10.94 |71 7.0
8-Apr-10 |22.3 |0.739 |10.5 |2.51 119 |[3.3 0.16 |0.372 |0.231 |59 151 1.33 |63 7.2
23-Sep-10 |17.1 |0.56 9.61 |2.35 |8.65 [2.82 |0.15 [0.483 |0.272 |55 126 |1.25 |78 7.2
2-Dec-10 [18.2 |0.588 |10.1 [2.44 |(8.89 (2.88 [0.15 |0.254 |0.225 |56 142 |2.87 |85 7.2

Source: Appendix B

* ALK = Carbonate alkalinity. Alkalinity concentrations for the first two events (21-Dec-09 and 8-Apr-10) were measured by an
outside analytical laboratory. Alkalinity concentrations for the events on 23-Sep-10 and 2-Dec-10 were measured by an on-site
laboratory (Earth Systems Evaluation Group [EES-14]). The corresponding pH values shown are those measured in the field for
the first two events, and those measured at the on-site laboratory (EES-14) for the last two events.

Table A-2.0-2

Concentrations of Major lons, TDS, and TOC for
R-47i during Extended-Purge on September 23, 2010 (EES-14 Data)

S
(&)
I
+ =
o
= | _| _|8¢g
> 2 | 3| @ 2| 2| = | E| E|ES
= | E|l ||| EE| &|s|8|8&®
Sample S < S| 2| 3| o w S & e | IE| E
R-47i@1CV |16.77 |0.564 [10.62 |2.77 |10.2 [3.48 |012 |0.377 |66 |0.63 |71 7.1
R-47i@2CVs |20.37 [0.615 [11.58 |3.03 |11.9 [3.99 [022 (0342 |64 |0.66 |84 7.3
R-47i@3CVs |21.46 |0.631 [11.00 |2.90 |12.2 (403 |022 |0.338 |65 |0.58 |84 7.2
R-47i@4 CVs |21.66 |0.689 [11.31 |2.97 |12.3 [4.04 |023 |0.336 |65 |0.65 |84 7.2
R-47i@5CV's |20.72 |0.716 [10.90 |2.90 |11.5 [3.89 |022 |0.343 |67 |0.56 |81 7.3
R-47i@6 CVs |19.65 |0.689 [10.64 |2.77 |10.8 [3.77 |023 |0.341 |66 |0.60 |78 7.1

Source: Appendix B.
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R-47i Reliability Assessment

Table A-2.0-3
Concentrations of Selected Trace Metals for R-47i (Validated Data)
Al Ba Cr Fe Mn Mo Ni Sr U ' Zn
Sample (MglL) | (wgll) | (ugll) | (ugll) | (wgll) | (Mg/l) | (Mg/L) | (MGL) | (MGL) | (MO/L) | (Mg/L)

MDL? 68 1 25 30 2 0.1 0.5 1 0.05 1 3.3
PQL® 200 5 10 100 10 0.5 2 5 0.2 5 10
Filtered Samples
21-Dec-09 73.1 13.1 2.78 55.6 95.2 8.16 1.52 66 0.686 |<2.88 |4.95
8-Apr-10 ND®  [12.1 ND 42.9 64.6 5.09 4.44 60.8 0.506 |[1.21 3.53
23-Sep-10 ND 8.48 2.64 ND 31.6 29 2.58 54 0.55 1.24 ND
2-Dec-10 143 7.88 ND 41.6 13.3 4.51 2.78 57.7 0.774 |ND 8.87
Unfiltered Samples
21-Dec-09 569 14.3 ND°® 465 105 8.29 ND 70.7 0.864 |[<3.01 |7.96
8-Apr-10 190 13.3 ND 214 68.2 5.07 4.9 63.9 0.591 |1.46 5.06
23-Sep-10 73.5 ]9.02 2.79 68.2 32.8 2.92 2.6 55.9 0.618 |[1.31 ND
2-Dec-10 214 8.79 3.73 359 24.4 3.77 4.93 57.4 0.716 [1.18 12

Source: Appendix B.

& Method detection limits (MDLs) and PQLs are from the 2010 Interim Facility-Wide Groundwater Monitoring Plan (LANL 2010,
109830, Appendix B) unless noted otherwise.

b ND = Not detected.
¢ Analytical limits reported for Cr for this sample are higher than usual: MDL = 13 pg/L and PQL = 50 pg/L.
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Table A-2.0-4
Concentrations of Selected Trace Metals for
R-47i during Extended-Purge on September 23, 2010 (EES-14 Data)

Al Ba Cr Fe Mn Mo Ni Sr U v Zn
Sample (MglL) | (nglL) | (mgll) | (pgll) | (ug/lL) | (Mg/L) | (pgll) | (MglL) | (Mg/lL) | (MglL) | (MglL)

MDL* 1 1 1 10 1 1 1 1 0.2 1 1

Filtered Samples

R-47i@1CV |75.8 8.8 2.83 55.1 30.7 |1.87 4.94 56.8 0.380 1.82 5.44

R-47i@ 2 CVs |73.7 10.1 |3.00 50.6 36.5 |3.82 3.39 61.3 0.701 1.88 5.94

R-47i@ 3 CVs |84.0 9.4 2.76 56.0 33.3 |3.52 3.29 58.0 0.691 1.77 4.14

R-47i@ 4 CVs |66.7 9.5 2.76 63.4 341 |3.75 3.12 58.2 0.668 1.71 8.48

R-47i@ 5 CVs |62.5 11.5 |4.60 60.2 376 |2.70 4.85 61.7 0.997 2.84 3.79

R-47i@ 6 CVs |88.7 9.2 2.49 61.4 37.3 |2.55 4.04 57.7 0.555 1.71 6.35

Unfiltered Samples

R-47i@1CV (1135 |9.0 2.95 123.8 |31.9 |1.87 4.39 57.2 0.434 1.83 5.30

R-47i@2CVs |144.2 |10.4 |3.61 1311 |38.0 |3.97 5.61 63.8 0.790 2.02 7.32

R-47i@ 3 CVs {1109 |9.8 3.66 102.3 |34.9 |3.76 3.73 59.7 0.770 1.93 6.67

R-47i@ 4 CVs |95.4 120 |4.35 96.6 431 |3.19 3.69 70.0 0.828 2.39 6.70

R-471@5CVs |1784 |94 2.61 126.1 |34.2 |3.06 3.08 56.7 0.646 1.69 5.47

R-47i@ 6 CVs [84.05 |85 1.95 83.2 319 |2.56 3.47 53.5 0.529 1.51 5.58

Source: Appendix B.
*MDL = Method detection limit (EES-14).
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Table A-3.0-1
Selected Perched Intermediate and Regional Wells Completed in Tpf or Qct
Post-Completion Sampling Events

Screened Interval Activities Used in this Report’

Specific Sampling Most Recent
Depth | Completion K° Capacity End of System Earliest Sample

Well (ft bgs) Zone Unit | (ft/d) | (gpm/ft) |Development| Installed Sample (as of Dec 10)
PCI-2 512 Intermediate | Tpf na®® |na 20-Apr-09 | 9-Jun-09 11-Jun-09 | 11-Oct-10
R-17 screen 1 | 1057 |Regional Tpf |1.7 |0.3 24-Feb-06 |12-Dec-06 |22-Feb-07 |22-Oct-10
R-17 screen 2 | 1124 |Regional Tpf |147 |8.3 24-Feb-06 |12-Dec-06 |22-Feb-07 |22-Oct-10
R-21 889 Regional Tpf |na 0.2 5-Dec-02 |14-Feb-03 |6-Jun-05 11-Oct-10
R-26 screen 1 | 659 Intermediate |Qct |2 na 16-Nov-03 | 16-Jul-04 13-Apr-05 | 13-Aug-10
R-27° 852 Regional Tpf |5 na 14-Nov-05 | 16-Sep-06 |2-Feb-07 14-Sep-10

R-47i 840 Intermediate | Tpf |0.2 (0.7 24-Nov-09 |18-Dec-09 |21-Dec-09 |2-Dec-10

Sources: Well completion reports (LANL 2009, 107342; Kleinfelder 2006, 092493; Kleinfelder 2003, 090047; Kleinfelder 2005,
087846; Kleinfelder 2006, 092488; LANL 2010, 109188); LANL water-quality database.

@ Dates listed for wells PCI-2, R-17, R-26, and R-27 indicate the range of sampling events for which water-quality data are included

in the statistical summaries presented in this appendix (Tables A-3.0-2 and A-3.0-4).
b k = Hydraulic conductivity.

[ .
na = Not available.

d Because of the low pumping and recharge rates observed during well development, no aquifer testing was conducted at PCI-2.

® A dedicated pump was first installed in well R-27 on 3-Aug-06 but had to be pulled for repairs. The pump was reinstalled on

16-Sep-06.

A-17
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Table A-3.0-2

Average Concentrations of Major lons and Total Dissolved Solids for
Selected Perched Intermediate and Regional Wells Completed in Tpf or Qct, 20052010

ALK®
No.of | Na K Ca Mg S04 Cl F |NOsN| SiO; |(mg/lLas | TDS
Location Events | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | CaCOs) | (mglL)
Perched Intermediate Wells
PCI-2 7 11.9 |0.33 |87 221 (148 |1.30 |0.20 |0.10 |70 49 122
R-26 screen1 |13 8.5 220 |74 291 |118 (117 |0.14 |0.35 |57 46 104
Regional Aquifer Wells
R-17 screen 1 |17 120 |1.55 |98 285 |260 (192 |0.27 |024 |72 56 130
R-17 screen2 |17 10.1 |2.36 |8.8 285 (173 |1.64 |0.22 |0.34 |76 54 129
R-21 19 10.1 |1.67 |11.5 [2.98 |2.07 |[1.82 [0.28 [0.33 |71 57 138
R-27 10 101 [1.33 |[10.1 |298 |145 (155 |0.24 |0.27 |67 51 125
Summary Statistics, All Wells (Total = 81 events)
Average n/a’ 104 |1.71 |96 285 |1.85 |1.63 |0.23 |0.28 |69 53 127
+1 Std dev n/a +1.2 |1+0.57 |14 |+0.23 |+0.60 |+0.29 |+0.08 |+0.10 |16 16 120
5th Percentile | n/a 8.3 035 |73 225 |113 |1.13 |0.12 |0.08 |56 45 98
95th Percentile |n/a 124 (239 (118 |3.09 |293 (198 |0.39 |041 |77 59 144

Source: Calculated from data extracted from the LANL water-quality database.
@ ALK = Carbonate alkalinity.
b n/a = Not applicable.
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R-47i Reliability Assessment

Table A-3.0-3
Average Concentrations of Trace Metals for Selected
Perched Intermediate and Regional Wells Completed in Tpf or Qct, 20052010

Al Ba Cr Fe Mn Mo Ni Sr U v Zn
Location (wglL) | (uglt) | (ugll) | (ugll) | (ugll) | (Mg/L) | (Mg/L) | (Mg/L) | (ugll) | (Mg/L) | (MG/L)

MDL? 68 1 25 30 2 0.1 0.5 1 0.05 |1 3.3
PQL® 200 5 10 100 10 0.5 2 5 0.2 5 10
Filtered Samples
PCI-2 NDP 8.7 ND ND 6.2 0.9 0.9 47 0.37 |14 ND
R-17 screen 1 ND 35.9 2.6 87 ND 1.6 1.9 43 0.59 |5.0 7.5
R-17 screen 2 ND 29.3 4.0 ND ND 1.1 2.2 42 044 |77 3.7
R-21 ND 13.9 3.7 23 7.9 1.8 0.8 45 0.36 |5.2 ND
R-26 screen 1 ND 7.9 2.6 ND ND 0.9 ND 45 0.34 |83 2.7
R-27 ND 26.6 3.1 ND ND 1.4 0.6 48 0.49 |5.1 ND
Statistics® for Filtered Samples (All Wells)
Total count 82 82 81 82 82 82 81 82 82 82 82
Detects 1 82 53 11 33 53 50 82 74 78 29
Detection rate 1% 100% |65% 13% |40% 65% 62% 100% |90% |95% |35%
Average detect ND 22 3.3 ND 6.5 1.4 1.5 45 044 |59 7.3
+1 Std dev nfa®  |£11 11 |n/fa [#36 |06 |#1.8 |3 +0.11 |£2.0 |12
5th Percentile ND 7.4 1.6 ND 2.3 0.8 0.5 41 0.30 |1.6 24
95th Percentile NC° 38 5.0 36 11 3.0 44 49 0.65 |85 19
Maximum detect 77 39 6.5 234 |18 3.5 10 51 0.75 |9.5 66
Unfiltered Samples
PCI-2 235 10.3 ND 127 |71 1.0 1.1 49 043 |1.6 46
R-17 screen 1 238 37.2 5.2 204 |3.9 1.8 3.2 44 0.62 |5.2 13.7
R-17 screen 2 ND 29.6 6.1 ND ND 1.1 2.7 42 045 |7.8 3.7
R-21 ND 13.9 3.7 27 7.3 1.7 0.6 45 0.36 |5.2 ND
R-26 screen 1 ND 8.1 6.8 38 2.0 1.1 4.1 45 0.34 |85 5.3
R-27 ND 66.7 2.9 50 ND 1.3 0.7 52 049 |54 234
Statistics® for Unfiltered Samples (All Wells)
Total count 81 81 80 81 81 81 81 81 81 81 81
Detects 12 81 55 35 35 54 56 81 71 75 41
Detection rate 15% 100% |69% 43% |43% 67% 69% 100% [88% [93% |[51%
Average detect ND 23 4.9 111 6.0 1.4 24 45 0.45 |6.1 10
+1 Std dev n/a +12 +3.8 1246 |+3.3 0.6 3.5 13 +0.13 |£1.9 |16
5th Percentile ND 7.5 1.8 24 2.0 0.9 0.5 41 0.30 |1.8 23
95th Percentile 212 39 12 341 11 2.7 9.3 50 0.74 |8.8 41
Maximum detect 641 42 25 1430 |14 3.5 19 52 0.77 |94 80

Source: Calculated from data extracted from the LANL water-quality database.
@ MDLs and PQLs are from the 2010 Interim Facility-Wide Groundwater Monitoring Plan (LANL 2010, 109830, Appendix B)
b ND = Not detected. Note that an average detect of ND does not necessarily indicate ND for all data for that analyte.

€ n/a = Not applicable. Statistics are calculated for those analytes with detection rates 235% and when the number of samples 28.
When these criteria are not met, the average detect and the 5th percentile are both presented as ND, and the std dev (standard
deviation) is indicated as n/a (not applicable). When the number of detects is =8, 95th percentiles are calculated using the full data
sets (detects and nondetects); if <8 detects, the 95th percentile is NC (not calculated)..
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R-47i Reliability Assessment

Average Final Field Parameters for Selected

Table A-3.0-4

Perched Intermediate and Regional Wells Screened in Tpf or Qct, 2005-2010

Dissolved
No. of | Turbidity Oxygen | Sp Cond® | Temp

Location Start Date | End Date |Events| (NTU) pH ORP (mV) | (mg/L) | (uS/ecm) | (°C)
Perched Intermediate Wells
PCI-2 11-Jun-09 |11-Oct-10 |7 3.6 7.0 211 7.6 100 13
R-26 screen 1 |27-Jul-05 |13-Aug-10 |11 0.5 7.9 173" 5.9 104 17
Regional Aquifer Wells
R-17 screen 1 |22-Feb-07 |22-Oct-10 |16 1.9 7.8 254 6.3 118 21
R-17 screen 2 |22-Feb-07 |22-Oct-10 |16 0.4 7.8 253 5.8 111 21
R-21 6-Jun-05 |11-Oct-10 |19 0.4 7.9 140 5.2 122° 21
R-27 2-Feb-07 |14-Sep-10 10 0.7 7.7 118 6.1 117 18
Summary Statistics (All Wells)
Count n/a’ n/a 79 79 79 61 74 77 78
Average n/a n/a n/a 1.0+£18 |7.8+04 |192+109 |6.0+£1.3 [113+15 |20+3
5th Percentile  [n/a n/a n/a 0.1 7.0 52 4.2 87 13
95th Percentile [n/a n/a n/a 34 8.1 397 7.9 133 23
Minimum n/a n/a n/a 0.1 6.6 -1 0.5 77 11
Maximum n/a n/a n/a 14.3 8.6 434 9.1 156 25

Source: Calculated from data extracted from the LANL water-quality database.

a Sp Cond = Specific conductance.

b ORP data are available only for one event for this location.

© Two outliers are excluded from statistical summaries for this field parameter.

d n/a = Not applicable.
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Appendix B

Groundwater Data for R-47i
(on CD included with this document)
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Well Name: R-47i 1 Casing Volume (gal): 36.8 Pump On: 10:20, 12:30

Well Inside Diameter (in.): 5 3 Casing Volumes (gal): 110.5 Water at Surface: 10:20

Well Depth (FT BGS) 865.5 Drop Pipe (gal): 34 Begin Sampling: 12:55

Casing/Tubing Type: sis 3 CVs plus DP (gal): 144.5 End Sampling: 13:04

Date: 2-Dec-10 Pump Off: 11:50, 13:04
Initial Water Level (FT MSL): 6529.01
Measuring Point (FT MSL): L SD=7358 Total Purgewater (GAL): 153.5
Sp. Cond. Dis. 02 Water Level (FT | Discharge Rate
Time (MST) pH Temp (°C) (uS/cm) (mg/L) [Turb (NTU) ORP (mV) MSL) (GPM) Notes
10:35:15 7.00 11.55 161.0 4.11 6.11 392 6519.48 1.8 no odor, slight effervescence
10:40:15 7.09 11.88 142.4 4.68 6.08 294 6519.26 1.0 flow reduced
10:45:15 7.01 12.23 135.3 5.45 8.45 254 6521.82 1.0 effervescent
10:50:15 7.24 12.64 134.4 5.51 10.10 193 6522.65 1.0 effervescent, no odor
10:55:15 7.19 12.78 132.1 5.59 2.87 207 6523.02 1.0 effervescent, no odor
11:00:15 7.03 12.90 131.1 5.76 3.15 364 6523.20 1.0 effervescent, no odor
11:05:15 7.10 12.98 131.4 5.96 2.33 192 6523.27 1.0 effervescent, no odor
11:10:15 7.07 12.94 130.8 6.00 - 194 - - -
11:15:15 7.11 13.02 131.3 5.98 - 190 - - -
11:20:15 6.85 13.04 130.6 5.94 2.33 259 6523.30 1.0 less effervescent
11:25:15 7.10 13.07 130.0 5.93 - 196 - - -
11:30:15 7.08 13.16 131.1 5.98 - 226 - - -
11:35:15 7.56 13.18 134.0 5.90 3.18 179 6523.28 1.0 minimal effervescence
11:40:15 7.03 13.34 144.7 5.68 - 203 - - -
11:45:15 5.93 13.50 147.9 5.36 3.50 302 6523.26 1.0 pump off to calibrate new meter
12:35:00 7.26 13.26 155.0 5.07 5.61 311 6525.46 0.9 slight effevescence
12:40:00 6.31 12.97 152.5 5.11 4.31 312 6525.01 0.9 slight effevescence
12:45:00 7.00 13.04 155.0 5.00 2.56 299 6524.85 0.9 slight effevescence
12:50:00 7.10 13.08 153.0 4.94 3.61 298 6524.71 0.9 slight effevescence
12:55:00 7.06 13.24 152.0 4.92 3.01 296 6524.54 0.9 slight effevescence
Notes: Entered By: D. Woody

Ball valve reducer used to restrict flow Reviewed By: C. Kassel




Well Name: R-47i 1 Casing Volume (gal): 37.2 Pump On: 11:02

Well Inside Diameter (in.): 5 6 Casing Volumes (gal): 223.2 Water at Surface: 11:05
Well Depth (FT BGS) 865.5 Drop Pipe (gal): 34 Begin Sampling: See note below
Casing/Tubing Type: sis 6 CVs plus DP (gal): 257.2 End Sampling: See note below
Date: 23-Sep-10 Pump Off: 15:35
Initial Water Level (FT MSL): 6528.99
Measuring Point (FT MSL): 7358 Total Purgewater (GAL): 260
Sp. Cond. Dis. 02 Water Level (FT [ Discharge Rate
Time (MST) pH Temp (°C) (uS/cm) (mg/L) Turb (NTU) ORP (mV) MSL) (GPM) Notes

11:28:36 7.35 12.95 144 4.36 15.4 181 6523.15 1.25 odor, effervescent
11:33:36 6.43 12.81 143 4.44 6.21 205 6522.93 1.25 odor less strong, effervescent
11:38:36 6.48 13.04 142 4.81 3.03 211 6522.68 1.25 odor less strong, effervescent
11:43:36 6.68 13.34 141 5.18 2.53 208 6522.51 1.25 odor less strong, effervescent
11:48:36 6.76 13.63 142 5.38 1.90 207 6522.33 1.25 odor less strong, effervescent
11:53:36 6.80 14.07 142 5.49 1.74 209 6522.17 1.25 odor less strong, effervescent
11:58:36 7.75 14.48 144 5.57 1.52 189 6521.85 1.25 pH increased during sampling
12:03:36 6.87 14.75 144 5.51 - 175 - - -
12:08:36 6.77 14.86 144 5.54 - 213 - - -
12:13:36 6.83 14.92 146 5.54 1.41 222 6522.10 1.1 decreased discharge
12:18:36 6.87 15.10 148 5.46 - 220 - - -
12:23:36 6.90 15.07 153 5.34 - 206 - - -
12:28:36 6.88 15.07 160 5.11 2.19 210 6522.37 1.1 odor, effervescent
12:29:29 6.88 15.05 160 8.36 - 210 - - -
12:34:29 6.91 15.13 164 4.88 - 205 - - -
12:39:29 6.93 15.21 167 4.68 - 206 - - -
12:44:29 6.93 15.17 168 4.62 2.12 196 6522.30 1.1 odor, effervescent
12:49:29 7.02 15.19 168 4.57 - 204 - - -
12:54:29 6.92 15.14 167 4.63 - 236 - - -
12:59:29 6.90 15.21 167 4.66 1.38 266 6522.26 1.1 odor, effervescent
13:04:29 6.88 15.23 166 4.65 - 307 - - -
13:09:29 6.91 15.38 166 4.64 - 310 - - -
13:14:29 6.91 15.46 165 4.61 1.89 299 6522.15 1.1 odor, effervescent
13:19:29 6.90 15.55 165 4.58 - 286 - - -
13:24:29 6.89 15.60 166 4.56 - 291 - - -
13:29:29 6.97 15.71 166 4.52 2.05 287 6522.09 1.1 odor, effervescent
13:34:29 6.89 15.69 166 4.54 - 289 - - -
13:39:29 7.00 15.72 167 4.49 - 277 - - -
13:44:29 6.99 15.72 167 4.50 2.19 271 6521.95 1.1 odor, effervescent
13:49:29 7.07 15.76 165 4.50 - 254 - - -
13:54:29 7.00 15.76 164 4.53 - 209 - - -
13:59:29 6.99 15.87 163 4.53 1.98 223 6521.93 1.1 odor, effervescent
14:04:29 7.07 15.83 163 4.57 - 195 - - -
14:09:29 7.00 15.88 162 4.60 - 207 - - -




14:14:29 6.97 15.95 161 4.67 1.87 225 6522.47 0.5 reduced flow
14:19:29 6.98 15.88 160 4.75 - 226 - - -
14:24:29 6.96 15.97 160 4,72 - 227 - - -
14:29:29 6.97 15.95 158 4.78 2.00 228 6522.86 0.5 effervescent
14:34:29 7.00 15.91 158 4.81 - 169 - - -
14:39:29 6.97 15.96 157 4.78 - 189 - - -
14:44:29 6.96 15.90 156 4.84 1.94 207 6523.04 0.5 effervescent
14:49:29 6.95 15.78 157 4.88 - 218 - - -
14:54:29 6.95 15.79 156 4.90 - 225 - - -
14:59:29 6.51 15.66 155 4.93 1.95 269 6523.15 0.5 effervescent
15:04:29 6.89 15.71 155 4,94 - 266 - - -
15:09:29 6.90 15.71 155 4.97 - 268 - - -
15:14:29 6.90 15.77 155 497 1.91 267 6523.22 0.5 effervescent
Notes: Entered By: D. Fellenz

Sample 1 CV of 6 CV. Collect parameters every 15 minutes through 6 CV's.
Begin Sampling: 1CV - 12:00; 2CV - 12:32; 3CV - 13:06; 4CV - 13:40; 5CV - 14:14; 6CV - 15:22
End Sampling: 1CV - 12:03; 2CV - 12:37; 3CV - 13:13; 4CV - 13:49; 5CV - 14:20; 6CV - 15:35

Reviewed By: D. Woody




Well Name: R-47i Pump On: 9:28
Well Inside Diameter (in.): 5 Water at Surface: 9:23
Well Depth (FT BGS) 865.5 Begin Sampling: 13:18
Casing/Tubing Type: ss End Sampling: 13:33
Date: 8-Apr-10 Pump Off: 9:27, 13:33
Initial Water Level (FT MSL): 6528.97
Measuring Point (FT MSL): 7358 Total Purgewater (GAL): 150
Sp. Cond. Dis. 02 Water Level (FT [ Discharge Rate
Time (MST) pH Temp (°C) (uS/cm) (mg/L) Turb (NTU) ORP (mV) MSL) (GPM) Notes
10:16 6.26 11.56 162 6.17 6.96 314.0 6525.84 0.65 manual Q
10:21 6.98 11.57 159 5.14 6.15 259.0 6525.81 0.65 effervescent
10:26 7.05 11.92 159 5.00 5.91 224.1 6525.79 0.65 effervescent
10:31 7.10 12.23 158 5.01 4.46 233.90 6525.78 0.65 effervescent
10:36 7.11 12.31 158 5.00 3.75 237.30 - 0.65 effervescent
10:41 7.13 12.47 158 5.03 3.13 240.7 6525.80 0.65 manual Q; less effervescent
10:46 7.15 13.01 159 5.25 2.98 238.4 6525.77 0.65 slight effervescent
11:00 7.16 13.30 158 5.25 2.70 232.9 6525.74 0.65 slight effervescent
11:15 7.14 13.35 160 5.42 2.67 226.5 6525.58 0.65 manual Q
11:30 7.12 13.77 162 5.19 3.60 220.9 6525.35 0.65 slightly effervescent
11:45 7.13 14.60 168 4.76 3.47 212.0 6525.26 0.65 slightly effervescent
12:00 7.14 15.17 179 4.28 3.29 203.1 6525.14 0.64 manual Q
12:15 7.15 15.27 178 4.24 3.06 196.0 6525.06 0.64 slight effervescent
12:30 7.16 15.18 177 4.36 3.44 189.5 6525.03 0.64 slight effervescent
12:45 7.16 15.22 173 4.62 2.97 185.3 6524.98 0.64 ysi turned off
13:00 7.15 15.24 173 4.69 3.44 180.1 6524.92 0.64 clear, no odor/effervescence
Entered By: William Shaw

Reviewed By:

Chris Cantrell




Well Name: R-47i Pump On: 10:23
Well Inside Diameter (in.): 5 Water at Surface: 10:26
Well Depth (FT BGS) 865.5 Begin Sampling: 13:40
Casing/Tubing Type(s): SS End Sampling: 14:00
21-Dec-09 Pump Off: 14:00
Initial Water Level (FT MSL): not available
Measuring Point (FT MSL): not available Total Purgewater (GAL): 166
Spec. Cond. Dis. O, Water Level Discharge
Time pH Temp (°C) (1S/cm) (mg/L) |Turb (NTU)| ORP (mV) (ft msl) Rate (GPM) Notes
11:08 6.74 12.3 199 2.96 16.5 346.4 23.24 0.80 manual Q
11:13 6.79 12.7 198 2.94 10.5 3284 23.25 0.80 clear/effervescent
11:18 6.77 12.8 198 2.94 8.95 327.5 23.25 0.80 clear/effervescent
11:23 6.83 12.9 199 3.19 8.37 313.2 23.23 0.80 clear/effervescent
11:28 6.82 13.1 199 3.25 8.18 304.7 23.20 0.80 clear/effervescent
11:33 6.87 13.3 199 3.26 7.86 295.8 23.16 0.80 clear/effervescent
11:38 6.83 13.4 198 3.28 7.48 291.3 23.15 0.80 clear/effervescent
11:48 6.84 14.0 200 3.29 7.50 273.5 23.00 0.80 clear/effervescent
12:00 6.86 14.6 198 3.33 7.04 254.7 22.94 0.80 clear/effervescent
12:10 6.93 14.7 198 3.41 7.34 206.5 22.88 0.80 YSI auto shutoff
12:20 6.88 14.6 200 3.32 7.57 212.9 22.70 0.80 clear/effervescent
12:30 6.87 14.8 210 3.10 7.13 210.6 22.70 0.80 manual Q
12:40 6.92 15.0 214 2.98 6.87 205.3 22.49 0.80 clear/effervescent
12:50 6.92 15.1 214 2.96 6.80 202.9 22.50 0.80 clear/effervescent
13:00 6.93 15.2 213 2.91 6.36 200.6 22.37 0.80 clear/effervescent
13:10 6.91 15.3 211 2.90 6.62 198.0 22.37 0.80 clear/effervescent
13:20 6.93 15.2 207 2.99 6.81 192.7 22.30 0.80 clear/effervescent
13:30 6.94 15.2 206 3.05 6.59 193.3 22.28 0.80 clear/effervescent
13:40 6.96 15.3 205 3.06 6.52 191.6 21.58 0.80 clear/effervescent
Note: Characterization Sampling Entered by:  David Woody
New well, transducer not set to feet msl Reviewed by: Hal Wershow

Instead reads water column above transducer




Port Field| Lab
Port| Port | Depth Field | Field | QC | Sample Lab | 2nd | 2nd | s Prelim | Release | Web
zone | D |Name| (f) |Request| sSample |Prep|Matrix|Type| Type | Date CAS Analyte | Symbol | Result| Units | Qual | Qual | Reason| TPU | MDA DF| Flag | Flag |Flag Usl | Comments
Intermediate [8921 [Single [40 _[10-1049_[CAWA-10-6910 Cs [1221/2009 1912-24-9 [Aiazine. < 109 Jugl [U_[R__[svib TNV v 1360981
Intermediate [8921 [Single [840__[10-1049_|CAWA-10-6910 Cs (12212009 75058 _|Aceloniile__|< 5 Jwl [U_[R__|[vib TNV v 1360981
Intermediate [8921 [Single [840__[10-1049_|CAWA-10-6910 Cs (12212009 107-028_|Acrolein < 5 Jwl [U_[R_[vib TNV v 1360081
intermediate [8921 [Single [840_[10-1049_|CAWA-10-6910 Cs [1221/2009 76-83-1_[Isobutylalcohol |< |?n Wl [U_[R__|vib TNV v 1360081
Intermediate [8921 [Single [40_[10-1049_|CAWA-10-6910 Cs [1221/2009 107-120_|Propionitile__|< 5 Jwtl [U_[R_[vib TNV v 1360981
intermediate [8921 [Single [840__[10-1049_|CAWA-10-6912 FD_[cS _[1272172000 1912-24-9 |Arazine. < 109 Jugl [U_[R__[svib TN |V v 1364661
Intermediate [8921 [Single [840__[10-1049_|CAWA-10-6912 FD_[cS__[12/2172009 75058 _|Aceloniile___|< |_ﬁ Wl [U_[R__|vib TNV v 1364661
intermediate [8921 [Single [840_[10-1049_|CAWA-10-6912 FD_[cs  [1221/2009 107-028_|Acrolein < 5 JwLl [U_[R_[vib TNV v 1364661
Intermediate [8921 [Single [40_[10-1049_|CAWA-10-6912 FD_[cs _ [1221/2000 76-83-1_|Isobutyl alcohol |< |STD gl [U__[R__|vib TNV v 1364661
Intermediate [8921 [Single [840__[10-1049 912 FD_[cS__[122172000 107-120_|Propionitile__|< 5 Jwl [U_[R_[vib TN |V v 1364661
Intermediate [8921 [Single [840__[10-2707 5220 Cs__[wBr2010 75058 _|Acetoniile___|< %5 Jwl [U_[R_[vib TNV v 1375361
Intermediate [8921 [Single [840__[10-2707 |CAWA-10-15220 Cs__[#er2010 71363 [Buanoll]__|< 50 Jwl [U_[R_[vib TNV v 1375361
Intermediate [8921 [Single [840__[10-2707_|CAWA-10-15220 CS__[4er2010 76:83-1_Isobutyl alcohol |< 50wl [U_[R_[vib TNV v 1375361
Intermediate [8921 [Single [840__|10-2708_|CAWA-10-15223 D[S [48r2010 75058 |Aceloniile_|< 5 Jwl [U_[R__|[vib TN |V v 1377321
Intermediate [8921 [Single [840__|10-2708_|CAWA-10-15223 FD_|cS __[#8r2010 71363 _[Buanoll]__|< 50 Jugl [U_[R__[vib TNV v 1377321
intermediate [8921 [Single [840__[10-2708 FD_[cs_[#8r2010 76-83-1_|Isobutylalcohol |< 50 Jwl [U_[R_[vib TNV v 1377321
Intermediate [8921 [Single [840 _[10-4721 cs 1912-24-9 [Aazine. < 10 |l [U_[R__[svib TNV v 1398161
Intermediate [8921 [Single [840__|10-4721 |CAWA-10-25908 cs 75058 _|Aceloniile_|< |2_5 il [U_[R__|vib TNV v 1398161
Intermediate [8921 [Single [840__|10-4721 |CAWA-10-25008 cs 107-028_|Acrolein < 5 Jwl [U_[R_[vib TNV v 1398181
Intermediate [8921 [Single [840__|10-4721 |CAWA-10-25008 cs 7683-1_Isobutylalcohol |< |?n L [U_[R__|vib TNV v 1398181
Intermediate [8921 [Single [40_[10-4721 |CAWA-10-25008 cs 107-120_|Propionitile__|< 5 Jwtl [U_[R_[vib TNV v 1398161
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SAMPLE COMMENTS: First full suite {characterization) sample.

Los Alamos National Laboratory Page 1 of 5
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY
EVENT ID: 2464 EVENT NAME: R-47i Characterization Sampling
SAMPLE ID: CAWA-10-6910 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
ATE COLLECTED(MM/DD : IA: WGl
D ED(M YYYY) 2/21/04 MED wal sy
TIME COLLECTED {HH:MM) 340 ' SUB-MEDIA: UA
PRS ID: C00:016 ov SAMPLE TECH CODE{ G5P )
: Ve
LOCATION ID: Wy FIELD QC TYPE: NA
LOCATION TYPE: MON FIELD PREP: UF
. TOP PEPTH: . SAMPLE USAGE: INY
BOTTOM DEPTH: SCREEN/PORT DESC: .
FIELD MATREX: WG \ EXCAVATED: YES/NO{NA!
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: NA WATER FLOWING: YES/NO @
BOREHOLE: YES/NO @ BOREHOLE DECLINATION: NA BOREHOLE DIRECTION: N A
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED SPECIAL INSTRUCTIONS
Y/N
3 WSP-8081A-Pest |1 LITER AMBER GLASS |lce Y 15-day turnaround
3 WSP-8082-PCB |1 LITER AMBER GLASS |ice ‘f 15-day furnaround
2 WSP-8260B-VOA |40 ML SEPTUM AMBER  |Hydrochloric Acid y 10-day turnaround
GLASS (Hydrogen Chloride)
3 WSP-8270C- 1 LITER AMBER GLASS |Ice 15-day turnaround
SVOA - Y
2 WSP-8290-D/F |1 LITER AMBER GLASS {lce y
3 WSP-8321A- 1 LITER AMBER GLASS ice \t 10-day turnaround
NMED HEXP ,
1 WSP-CN(T) 250 ML POLY Sodium Hydroxide \( "]10-day turnaround ?1-_1 i
2 WSP- 40 ML SEPTUM AMBER |Ice \
D2H+Q18016 GLASS
i WSP-GrossA/B {1 LITER POLY None ¥
2 WSP-HEXMOD |1 LITER AMBER GLASS_ Ice X 10-day turnaround.
1 WSP-LL-H-3 1 LITER POLY None ¥ 15-cday turnaround.
1 WSP- 1 LITER POLY Nitric Acid 15-day turnaround
Met+B+SN+SR+ A O
U
1 WSP-RAD 1 GAL POLY Nitric Acid Y 15-day turnaround (M £}
1 WSP-TKN+TOC {500 ML AMBER GLASS  |Sulfuric Acid ¥ 10-day turnaround o)
{Hydrogen Sulfate) { )
1 Ra226+228 1 GAL POLY Nitric Acid Y 15-day turnaround
3 WSP-8151A-Herb |1 LITER AMBER GLASS |Ice ¥ 15-day turnaround
1 WSP-H-3 250 ML AMBER GLASS  [lce \{ Analysis by direct count, 10-day
turnaround.
SAMPLE DESC:




T.os Alamos National Laboratory | | Page 2 of 5
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2464 EVENT NAME: R-47i Characterization Sampling
LOCATION DESC: '

FIELD SCREENING/MEASUREMENT RESULTS:

i

G ;ﬁszﬁi"@ B M v mgll 0RPev Sgpm

a1 245 R 652 %

COLLECTED BY (PRINT) REVIEWED BY (PRINT) T teveyhiyi

J mh{t\{ L& Cfm{w\,"\f Shaw, § Woly '

RELINQUISHED BY Date/Fime RECEIVED BY Date/Time
(Printed Name) - Wasly : 12{2/ 09  |(Printed Name) Vo b= 1T1xtarlos
(Signature) éb *’Wcmlva ' *S‘S (Signature) :: @2’ - Rl
RELINQUISHED BY : " iDate/Time |RECEIVED BY Date/Time
(Printed Name) ' (Printed Name)

(Signature) {Signature)

A~ (0-8T10



Los Alamos National Laboratory ' Page 3 of 5
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2464 ‘ EVENT NAME: R-47i Characterization Sampiing
SAMPLE ID: CAWA-10-6911 WORK ORDER: _
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): ‘2z /21 oo MEDIA: WGl oK
TIME COLLECTED (HH:MM) 1B 40 SUB-MEDIA: UA
"~ PRSID: C-00-016 Ok SAMPLE TECH CODE: &%
LOCATION ID: RAT \ " FIELD QC TYPE: NA
LOCATION TYPE: MON \ FIELD PREP: E
TOP DEPTH: SAMPLE USAGE: NV
BOTTOM DEPTH: SCREEN/PORT DESC:
. FIELD MATRIX: WG NP EXCAVATED: YES/NQ[NA) )
COMPOSITE TYPE: I\E« /A COMPOSITE TIME INTERVAL: N /A WATER FLOWING: YES/NO @
BOREHOLE: YES/ NO BOREHOLE DECLINATION: __ 1 /A BOREHOLE DIRECTION: __ b /A
7 3 .
# | PRIORITY 'ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
. Y/N
1 ‘ - {wse- 1LITER POLY Toe 10-day turnaround
GENINORG Y
i ' WSP- 1 LITER POLY Nitric Acid 15-day turnaround
Met+B+SN+SR-+ Y P H < 2
U ‘
2 WSP-NI4N15 |40 ML SEPTUM AMBER |Ice v
GLASS
1 WSP- 500 ML AMBER GLASS  |Sulfuric Acid 10-day turnaround '
NH3+NO3/NO2+ (Hydrogen Sulfate) Y 22
PO4 : v
SAMPLE DESC:
SAMPLE COMMENTS: First full suite {characterization) sample,
See cawa —1O =LY
LOCATION DESC:
FIELD SCREENING/MEASUREMENT RESULTS:
COLLECTED BY (PRINT) _ REVIEWEDBY(®PRINT)_J . Berralll
T Betrpbil W Shaw , D Weedy , Y Coqpford J
RELINQUISHED BY Date/Time RECEIVED BY Date/Time

(Printed Name) e hom oyl d [P 1% 57 |printed Name) K o 2421 {09

(signature) o 5 s Crnr Pl =12 I(signature) 2@6 51

RELINQUISHED BY Pate/Time RECEIVED BY Date/Time
(Printed Name) {Printed Name)
(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY
EVENT ID: 2464 EVENT NAME: R-47i Characterization Sampling
SAMPLE ID: CAWA-10-6912 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED D, : ' MEDIA: WGl
TE(; TED(MM/DD/YYYY) /3104 EDIA WGI 6L
TIME COLLECTED (HE:MM) L340 SUB-MEDIA: ua
PRSID: C-00-016 oL SAMPLE TECHCODE: (S{
LOCATION ID: RoATi FIELD QC TYPE: FD
LOCATION TYPE: MON FIELD PREP: UE
~ TOP DEPTH: SAMPLE USAGE: oc
BOTTOM DEPTH: L ‘SCREEN/PORT DESC: i}
FIELD MATRIX: WG EXCAVATED: YEst0®
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: __ RA WATER FLOWING: YES/NO 1@
BOREHOLE: YES/NO/Q®)  BOREHOLE DECLINATION: NA BOREHOLE DIRECTION: Ny
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
YN
2 WSP-8260B-VOA 40 ML SEPTUM AMBER |Hydrochloric Acid b/ 2SR5 day turnaround HZ
| GLASS (Hydrogen Chloride) Y , !
3 WSP-8270C- T LITER AMBER GLASS |lce y 15-day turnaround
SVOA :
SAMPLE DESC: QC Sample of CAWA-10-6910
SAMPLE COMMENTS: First full suife (characterization) sample.
LOCATION DESC:
FIELD SCREENING/MEASUREMENT RESULTS:
Se¢ A A~0~bUD

COLLECTED BY (PRINT) REVIEWED BY (PRINT)____ I~ %ev¢ shiY
T berrghil KL anfiad, W, Mo, ) Waly ,
RELINQUISHED BY Date/Time RECEIVED BY K‘ M Date/Time
(Printed Name) D~ Wi u\y (2/21/08  l(Printed Name) m 12/21/04
(Signature) . g wwL/a 131} (Signature) ' 1519
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name) (Printed Name)
(Signature) {Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2464 EVENT NAME: R-47i Characterization Sampling
. SAMPLE ID: CAWA-10-6913 , WORK ORDER:
AS PLANNED AS COLLEC !Ef.) AS PLANNED AS COLLECTED
‘ DATE COLLECTED(MM/DD/YYYY): 12 l 21 /0 q MEDIA: WGl oY
TIME COLLECTED (HH:MM) 13, "’b : SUB-MEDIA: LA
PRS ID: 6001 ol SAMPLE TECH CODE: &5t
LOCATIONID: R-47i FIELD QCTYPE: FIB
LOCATIONTYPE: MON FIELD PREY: UE
TOP DEPTH: SAMPLE USAGE: oc
BbTTOM DEPTH: . SCREEN/PORT DESC:
FIELD MATRIX: WG : : EXCAVATED: YES/NO/KD
COMPOSITE TYPE.: NA" . COMPOSITE TIME INTERVAL: N WATER FLOWING: YES/NO I@
BOREHOLE: YES/NO @ - BOREHOLE DECLINATIQN: Na BOREHOLE DIRECTION: N ‘
# . PRIORITY ORDER CNTNR PRESERVATIVE | COLI{(%ITED SPECIAL INSTRUCTIONS
/Z pw/ WEP-82608B-VOA |40 ML SEPTUM AMBER  |Hydrochloric Aci.d Y }O-éay turraround
1)1/ % GLASS {(Hydrogen Chloride)

SAMPLE DESC: QC Sample of CAWA-10-6910

SAMPLE COMMENTS: First full suite (characterization) sample.

LOCATION DESC:

FIELD SCREENING/MEASUREMENT RESULTS:

COLLECTED BY (PRINT REVIEWED BY (PRINT)___ 3~ berry hiyy
pJ Gefryh;%lc cva«arI, W Shav, D waily
RELINQUISHED BY Date/Time RECEIVED BY Eé‘ . W Date/Time
(Printed Name) b WS\‘-\Y 2 ‘/ Lo} (Printed Name) 2/> '/ 9
(Signature) 5. ‘w'(xk? 1515 (Signature) ;/ffp =3 1615
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
{Printed Name) . {Printed Name)
(Signature) (Signature)




Title: Groundwater Sampling

No.: EP-ERSS-80P-5XXX

Page 33 of 33

Revision: 0.0

GroundWater Sampling Log

Adw) Wil

Project: IFWGMP LSD: et anailable Weil Diameter: 5" pate: 12/2 VOC*{
Canyom: LAV Water Lavel: “ot ayuiinble Casing Type: 5¢ See Nqiet/fujbu,;k
Well No: 8-y, D 5.5 kot Tubing Type(Aliuvials):  NA puge Gl Gor Lick
Sampling Device: s ¥ DTW: P2E HA Water Column: 210 Lech's im delon ¢
Measuring Point: NA Screen Length:  $HO - QGG V¢ {1cv: 37,15 qal auni trnidyer
Completion Depth: T Drop Pipelgal: 33 .Q7 30V: V1L .25 qJ:,-.'l 30‘3.'9 :
Sampling Personnel: 3 Bevn‘,h‘. v, D wwly . ¥ CeawsSird W Shaw (2\'{ c,r:f C. Pen l\mg)
DTW = (LSD - Water Level)...... Water Column = {TD - DTW).....Drop Pipe = (OTW x Appropriate Drop Pipe Multiplier)
10V = (Water Colurnn x Appropriate Well Diameter Multiplier)..... 3CV={(1CVx3)
100%  Gemevidie /pum] o 10Lb wader b Surfae WMl wasmaiad B= R g
TIME pH TEMP COND Do Turh ORP Water Discharge NOTES
MST sty C ysfom mg/l ntu my l.evei Rate u:,\@“\m\ Q
ol G 12,30 144 240 T A, H T 230y ¥ g | T abover drquid vierfird
\ii% A 1).70 Y -2 .44 10,5 3084 IR RN il clear |, effevyaiient
119 {7 (LTS (49 7.494 g.as 227 5| x3 2S “ 0
1Yy 683 ty.a 3 iwa | B §.3 43,2 ] 2323 " v
PR Lo EERE 14.9 %25 Y8 oY, T 23 20 # H
159 .97 13,32 144 30, | 7.9 245.¢ | 235 " o
3% (AL ey 49 5.22 | 7.4% WM, 3] 25,08 " b
1149 (84 | o 200 3,24 | 150 73,5 | 2%.00 v "
1200 gl | HLEM 149 3%3% | 104 2647 | 22,48 | "
1210 L.ah 1y 1y (48 341 1,34 260,85 | 2,44 i YST Aurmel ofE
1220 3% 14,59 200 5,32 | 1§57 262.4 [ 22,70 h eflevvesent
230 | 6.87 | w3y | 2 3.0 | 7G| 2006 | 22.70 | ox mdaval 84
P2 H L A2 15,00 21k 2.48 W, 9 205.3 23, H4 v eA€evvogcent
125D GL42 V5,04 2 1+ 240 G.p0 202 .8 | 22,50 ! i
3o Gud 1520 2% 2.4) .30 200, 6 | 22, 37 “ I
1310 G Ay 1%.%0 24 2.40 G2 e o | 22 37 " "
1320 G 9y 1S % 207 2,49 LRt 14277 | 22 %0 "
15507 [ (a4 j5.22 pRVIA 5.4% (.54 W33 | 222% -
i34y NCTR 5.4 2l 3.6 @.57 AL 2.5 " N
i 5Hb beain Shmatle Dzeplie 40 bbby’ ne] being belenr S1OY (e W Hanalke)
EV\\.l St\wngr\."\tj . ' 7 2% 71
—
o
1 N R
/”’/
WASTE
Contact: ! gal.iDrum# je1 % ob Ly
Purge Water (Minus Drop Pipe): iLl gal.|Drum#'s 0[77 05 £y
Total Waste Volume: YW gal.

200
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Los Alamos National Laboratory | Page 1 of 26
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2710 EVENT NAME: Water/CdV Watershed Sampling SE2, April 2010, IFWGMP 2009
SAMPLE ID: CAWA-10-15220 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED

DATE COLLECTED(MM/DD/YYYY): o ? i MEDIA: WGR ok,

TIME COLLECTED (HH:MM) 1218 SUB-MEDIA: UA
PRS ID: C-00:016 ok SAMPLE TECH CODE: (a§®
LOCATION ID: R4 FIELD QC TYPE: NA
LOCATION TYPE: MON FIELD PREP: UE
PORT: SINGLE SAMPLE USAGE: INY
COMPLETION
Y, SCREEN/PORT DESC: Qll
" FIELD MATRIX: WG ' EXCAVATED: YES/NO/MAS
COMPOSITE TYPE: (AL A _ COMPOSITE TIME INTERVAL: ____ 8.2/ WATER FLOWING: YES /N0 /8>
BOREHOLE: YES/NO/@/  BOREHOLE DECLINATION: R/ BOREHOLE DIRECTION: LA
# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N
2 WSP-8260B-VOA |40 ML SEPTUM AMBER  |Hydrochloric Acid
GLASS (Hydrogen Chloride) v p ez
3 WSP- | LITER AMBER GLASS |Ice !
8321A-NMED y
HEXP | w /A
2 . WSP-HEXMOD |1 LITER AMBER GLASS |lce y A
1 WSP-Met+B+SN {1 LITER POLY Nitric Acid
+SRHU Y ol L2~
3 WSP-808 1 A-Pest |1 LITER AMBER GLASS |lce y ‘}) JA
3 WSP-8082-PCB |1 LITER AMBER GLASS [lee v A
3 WSP- 1 LITER AMBER GLASS  |lce y
8270C-SVOA AV,
2 P.§200- :
WSP-8290-D/F |1 LITER AMBER GLASS |lce y Y
1 WSP-CN(T) 250 ML POLY Sodium Hydroxide Y oI
2 WSP-D2H+0180 |40 ML SEPTUM AMBER  |[lce N “ o
16 GLASS / Pl 7
i WSP-GrossA/B {1 LITER POLY None “
\ _
_ / ?‘H‘ oV 4 LN
1 WSP-LL-H-3 1 LITER POLY None y g mA
1 WSP-RAD 1 GAL POLY Nitric Acid ; JHez
i WSP-TKN+TOC |500 ML AMBER GLASS  |Sulfuric Acid '
(Hydrogen Sulfate) Y o ez
SAMPLE DESC: J 4

SAMPLE COMMENTS: 2nd fuli suite sample.

LOCATION DESC:




Los Alamos National Laboratory Page 2 of 26
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2710 . EVENT NAME; Water/CdV Watershed Sampling SE2, April 2010, IFWGMP 2009
FIELD SCREENING/MEASUREMENT REsrLTS_:

g ]Tw(’; ,6(_.%}». DO%, I \0&?‘»:« I Ry

5 | wad | v | e U v [ g0,

O.65
COLLECTED BY (PRINT) A . 5'[5'45&12- REVIEWED BY (PRINT) . WoodyY
RELINQUISHED BY Date/Time RECEIVED BY k* b Date/Time
(Printed Name) (.. g “l/%b (Printed Name) . 48 lo
(Signature) O’\A—% C'__D__ 161 ¢ (Signature) 7/@ '!—f Fis~
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name) ' {Printed Name) —
(Signature) | (Signature)

Ao ~(0~ | 5220



Los Alamos National Laboratory

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT Ib: 2710

Page 4 of 26

EVENT NAME: Water/CdV Watershed Sampling SE2, April 2010, IFWGMP 2009

SAMPLEID: CAWA-10-15222 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MMM/DD/YYYY): MEDIA: WGR
ot/en / 2510 * oK
TIME COLLECTED (HH:MM SUB-MEDIA: A
| ) IS ‘
PRS ID: C:-00-016 o K SAMPLE TECH CODE: _ 616?
LOCATION ID: RA4Ti ‘ FIELD QC TYPE: NA
LOCATION TYPE: MON l FIELD PREY: E
PORT: SINGLE 7 SAMPLE USAGE: NV
COMPLETION )
\I / SCREEN/PORT DESC:
FIELD MATREX: WG EXCAVATED: YES/NO/NAS
COMPOSITE TYPE: L COMPOSITE TIME INTERVAL: +/a WATER FLOWING: YES/NO{{8
BOREHQLE: YES/NO/ BOREHOLE DECLINATION: M, / Ay BOREHOLE DIRECTION: WA
4 PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N o
i WSP-Met+B+SN |1 LITER POLY Nitric Acid
+SR+U Y oW 2
1 WSP-GENINORG| 1 LITER POLY I ’ .
e :/ ot A
1 WSP-NH3+NO3/ 1500 ML AMBER GLASS  |Sulfuric Acid
NOZ+P0O4 {Hydrogen Sulfate) y & H’L/"-"
2 WSP-N14N15 |40 ML SEPTUM AMBER |Ice v
| GLASS Y w2/ ad
7 L4

SAMPLE DESC:

SAMPLE COMMENTS: 2nd full suite sample.
LOCATION DESC:

ST Cawh-0- 5 L1o

" FIELD SCREENING/MEASUREMENT RESULTS:

COLLECTED BY (PRINT} A . éﬂ?Lb{"iK REVIEWED BY (PRINT) m- V'/wm b

RELINQUISHED BY Date/Time RECEIVED BY l/—— Gr“ e Date/Time
{Printed Namg}) C,m,;;s C‘mt l’f/ﬁ/m {Printed Name) ' N */ $((O
(Signature) W\ TAN (Signature) ‘ :@ “ 7 .
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name) (Printed Name)

{Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2710 EVENT NAME: Water/CdV Watershed Sampling SE2, April 2010, IFWGMP 2009
SAMPLE ID: CAWA-10-15223 _ WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA: WGR
) PV VALY ek,
TIME COLLECTED (HH:MM) SUB-MEDIA: UA
L2 €
PRS ID: C-00018 el4 SAMPLE TECH CODE: (agP
LOCATION ID: ReATi ] FIELD QC TYPE: ED
LOCATION TYPE: MON / FIELD PREP: UE \
PORT: SINGLE SAMPLEUSAGE: Q€
COMPLETION
W/ SCREEN/PORT DESC: ;b
FIELD MATRIX: = WG ' EXCAVATED: YES/NO/ )
COMPOSITE TYPE: A A COMPOSITE TIME INTERVAL: LA WATER FLOWING: YES/NO/ @)
BOREHOLE: YES/NO/&A/  BOREHOLE DECLINATION: arfBe BOREHOLE DIRECTION: ____ A4
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/IN '
2 WSP-8260B-VOA 140 ML SEPTUM AMBER  {Hydrochloric Acid /
S GLASS (Hydrogen Chioride) ¥ od 2.
3 WSP- 1 LITER AMBER GLASS {lce ) |
 |s2r0csvoa 7 /A

SAMPLE DESC: QC Sample of CAWA-10-15220

SAMPLE COMMENTS: 2nd full suite sample.
SeE CcAVMN-O 45170

-LOCATION DESC:

FIELD SCREENING/MEASUREMENT RESULTS:

COLLECTED BY (PRINT) A . D Wt REVIEWED BY (PRINT) _D . \’Jwy;/

RELINQUISHED BY Date/Time |RECEIVED BY Date/Time
(Printed Name) Cuzms (saurters We/lo (Printed Name) ZNNCIIRAN S Ws/io
(Signature) C@\%@\ 16 1 s (Signature) //-’*?_/_,Q/ZQ Y9
RELINQUISHED BY o Date/Time |RECEIVED BY ' Date/Time
(Printed Name) (Printed Name)

(Signature) _ (Signature)




Los Alamos National Laboratory

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2710

Page 3 of 26

EVENT NAME: Water/CdV Watershed Sampling SE2, April 2010, IFWGMP 2009

SAMPLE ID: CAWA-10-15221 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTER(MM/DD/YYYY): MEDIA: WGR
04/68 (o0 oA

TIME COLLECTED (HH:MM) SUB-MEDIA: UA

(3512 |
PRS ID: C-00:016 SAMPLE TECH CODE:

ok &5° ,
LOCATION 1D R-47i FIELD QC TYPE: FTB /
LOCATION TYPE: MON J FIELD PREP: UE [
PORT: SINGLE SAMPLE USAGE: Qc
MPLETION
\b SCREEN/PORT DESC: f
FIELD MATRIX: WG EXCAVATED: YES/NO f@
COMPOSITE TYPE: 42/ A COMPOSITE TIME INTERVAL: /A WATER FLOWING: YES /N0 /¢A>
BOREHOLE: YES/NO/&A/  BOREHOLE DECLINATION: /A BOREHOLE DIRECTION: /A
# | PRIORITY | - ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
. YN
2w adfos /l() WSP-8260B-VOA |40 ML SEPTUM AMBER  [Hydrochloric Acid
I GLASS (Hydrogen Chioride) Y ? W ez

SAMPLE DESC: QC Sample of CAWA-10-15220

SAMPLE COMMENTS: 2nd full suite sample.

LOCATION DESC:

FIELD SCREENING/MEASUREMENT RESULTS:

COLLECTED BY (PRINT) A . 6117 e,

ST CAOA- o

L 57/'“2:0

REVIEWED BY (PRINT) D . \'Jow Y

RELINQUISHE?) BY Date/Time RECEIVED BY . Date/Time
(Printed Naryz) C’/m Ow'fmv ‘-1/8%0 (Printed Name) \Z ' (7- R "“/; (iv]
(Signature) i W\ s (Signature) %2? Yy
RELINQUISHED BY Date/Time |RECEIVED BY Date/Time
{Printed Name) (Printed Name)

(Signature) (Signature)




hey. 1.

[2( [0
GroundWater Sampling Log

Project: IFWGMP LSD: 1358, Ot msl Well Diameter: L inches Date: O /0‘5/10
Canyorn: * Water Level: () 5 1@ “47 i"’\g l * Top of Screemn: W 4 Notes:

Weil No: R-41 ' “TD: b h! b s * Bottomn of Screen:  NA 4\@\\«\3\}\,1 v

sampling Device: ST *DTW: 424,03 " ch Water Column: Qs 47! fveganect \ wang

. , Fanel '

Measuring Point: LSh Drop Pipe: 453 A4 gal. 1CV: 37,20 gak.

* Completion Depth: T D 0V: i G gai. Baski Packer Pressure
Sampling Personnel: < Cantrell b wisly, A Stocker N aseurt = b Clark Before: WA After: WA
il* ft. BTOC ! BTIC  BGS I MSL. | Note height of TQC/TIC on MP for Alluvials

DTW = (LSD - Water Level)......Water Column = (T - DTW).....Drop Pige = (DTW x Appropriate Drop Pipe Multiplier)
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Los Alamos National Laboratory | ‘ : Page 1 of 12
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3089 " EVENT NAME: R-47i 6 CV Extended Purge Event, September 2010
SAMPLE ID: CAWA-10-26672 WORK ORDER:
AS PLANNED COLLECTED PLANNED AS COLLECTED
. . b3
| DATECOLLECTEDOMMDDNYYY: (23|} MEW WG T ok
TIME COLLECTED (HH:MM) j320 SUB-MEDIA: UA
PRS ID: Waler [ sampLe TECH copE: (037
o .
LOCATION ID: R-ATi FIELD QC TYPE: NA
LOCATION TYPE: MON ' FIELD PREP: UE
PORT: SINGLE SAMPLE USAGE:  INV
COMPLETION -\
SCREEN/PORT DESC:  (\f hel
FIELD MATRIX: WG EXCAVATED: YES/NO (Ng/ ,
COMPOSITE TYPE: _JMA” COMPOSITE TIME INTERVAL: _ (Y WATER FLOWING: YESINOI@‘
BOREHOLE: YES/NO/f4}  BOREHOLE DECLINATION: Ay BOREHOLE DIRECTION: WA
# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
' ' YN

I WSP-EES6-ALK |125 ML POLY Ioe Y -N{Pr

1 WSP-EBS6-MET [125 ML POLY Nitric Acid Ice

1 WSP-EES6-NH3 |250 ML POLY Sulfuric Acid

(Hydrogen Sulfate)
1 WSP-EES6 15 ML POLY Sodium Hydroxide
-SULFIDE ,
2 WSP-EES6-TOC 140 ML SEPTUM AMBER ke \l/ . \‘/
GLASS

SAMPLE DESC:  A/p—

SAMPLE COMMENTS: Sampie 1 CV of 6 CVs. Collect parameters every 15 minutes through 6 CVs.

LOCATION DESC: §~ anples polleded Aifhbn STEH oy voning Aie= 9]

FIELD SCREENING/MEASUREMENT RESUL’II‘S: et N g
Eﬁﬁ (O (gl Twb™ 6P Q
271 —%——‘ Ty TSy sz 12 LS

| y atanp v heveased . 02P deoversed |
pife: pavemeliis colleckd choing Gommipligy. pif increaded 0

COLLECTED BY (PRINT) _ W - {ha’ REVIEWED BY (PRINT)_/V- 4] V€&~

RELINQUISHED BY Date/Time RECEIVED BY : Date/Time
(Printed Name) 1 VAN 40271 | 0o Name) SEELA S . eo2 Q.27
(Signature) d\ W\‘ \Goo (Signature) W L\"’"‘*‘M ( oo
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
{Printed Name} {Printed Name)

(Signature) (Signature)




Los Alamos National Laboratory Page 2 0of 12
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT 1D: 3089 EVENT NAME: R-47i 6 CV Extended Purge Event, September 2010
SAMPLE ID: CAWA-10-26673 | WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MMIDD/YYYY) & l 22 { ( o MEDIA: . ,M}_! A 7 é k
TlME COLLEC'I‘ED (HH MM) . F ’3 s SUB-MEDIA: UA
PRSID: Water Cﬁ SAMPLE TECH CODE: (9 ‘S?
LOCATION ID: R-47¢ \ FIELD QC TYPE: NA
LOCATION TYPE: MON \ FIELD PREFR: E
PORT: SENGLEq Q / ‘SAMPLE USAGE: INV \y
COMPLETION
N SCREENPORTDESC:  f(j %~
FIELD MATRIX: WG EXCAVATED: YES/NQO I@ }
COMPOSITE TYPE: W ) COMPOSITE TIME INTERVAL: W WATER FLOWING: YES/NOQ .‘@
BOREHOLE: YES/NOQ @ BOREHOLE DECLINATION: m BOREHOLE DIRECTION: ﬂ/tg
# | PRIORITY ORDER CNTNR PRESERVATIVE COL%;:TED SPECIAL INSTRUCTIONS
1 X%%Es% 250 ML POLY Ice ,\?P\r
1 WSP-EES6-MET {125 ML POLY Nitric Acid lee / N/
SAMPLE DESC: See. ¢ BAWA ~16 - 2o T2

SAMPLE COMMENTS: Sample 1 CV of 6 CVs. Collc;ct parametfers every 15 minuates through 6 CVs.

LOCATION DESC:

FIELD SCREENING/MEASUREMENT RESULTS:

COLLECTED BY (PRINT) _\WJ- & hor REVIEWED BY ®RINT)_ b ‘?\JVW

RELINQ3ISHED BY Dq?e/’fi e RECEIVED BY Date/Time
{(Printed Name) - 0‘} VRO 6{. 231o (Printed Name) g g&ﬂ—awﬁ <2 ©
(Signature) Q Wﬁm W (Signature) . V loco
RELINQUISHED BY Date/Time RECEIVED BY . Date/Time
{Printed Name) (Printed Name)

(Signature) (Signature)




Los Alamos National I.aboratory

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3089

Page 3 of 12

EVENT NAME: R-47i 6 CV Extended Purge Event, September 2010

SAMPLE ID: CAWA-10-26674 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNE AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): 4 , 22 ( , O MEDIA: WGl ' /(k
: i - H A ‘ ™
TIME COLLECTED (HH:MM) (132 SUB-MEDIA UA
PRS ID: Water SAMPLE TECH CODE:
6k o'
LOCATION ID: R-47} FIELD QC TYPE: NA
LOCATION TYPE: MON FIELD PREP: UE
PORT: SINGLE SAMPLE USAGE: NV
COMPLETION \ / \/
\ SCREEN/PORT DESC: A3
* FIELD MATRIX: wG EXCAVATED: YES/NQ@
COMPOSITE TYPE: MY COMPOSITE TIME INTERVAL: ¢ WATER FLOWING: YES/NO/ @ i
BOREHOLE: YES/NO/ @ BOREHOLE DECLINATION: A BOREHOLE DIRECTION: _ NA”
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED SPECIAL INSTRUCTIONS
YN
1 © |WSP-EES6-ALK |125 ML POLY fee NE
1 WSP-EES6-MET {125 ML POLY Nitric Acid lee {
1 WSP-EES6-NH3 250 ML POLY Sulfuric Acid
{Hydrogen Suliate)
| WESP-EES6 15 ML POLY Sedium Hydroxide
-SULFIDE , ,
2 WSE-EES6-TOC {40 ML SEPTUM AMBER {lce \V
‘ GLASS

SAMPLE DESC: pJ#-

SAMPLE COMMENTS: Sample 2 CV of 6 CVs. Collect parameters every 15 minutes through 6 CVs.

LOCATION DESC: @N/&/O qenendon vV vl ST EE Ay 5 wunpling

FIELD SCREENING/MEASUREMENT RESULTS:

+ oy V& Afn, Nt PRy, ers
P Aomg?® G el b e Q1T
(871 '3—07 e} <26 214 2098 1l
COLLECTED BY (PRINT) W -Shoen REVIEWED BY (PRINT)_{n -9 Veen~
RELINQUISHED BY Date/Time RECEIVED BY(_\ ) . Date/Time
(Printed Name) -4 Ve 4 -‘2? (16 (Printed Name) D W ‘ BEfocon Q«Z«‘:ﬁ‘ci ©
(Signature) QV"\/@K\/ st (Signature) 81\ S M LS ot
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
{Printed Name) {Printed Name)
{Signature) {Signature)
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Page 4 of 12

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3082

EVENT NAME: R-47i 6 CV Extended Purge Event, September 2010

SAMPLE ID: CAWA-10-26675 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): 2123 )\ MEDIA: WGl (:lZ.
TIME COLLECTED (HH:MM . SUB-MEDIA: UA- -
(HEMND 3370 o
PRS ID: Water ol SAMPLE TECH CODE: {,§ P
LOCATION ID: R-471 FIELD QC TYPE: NA
LOCATION TYPE: MON 'FIELD PREP: F
PORT: SINGLE SAMPLE USAGE: v J
COMPLETION /
N/ SCREENPORT DESC:  a fia
FIELD MATRIX: WG EXCAVATED: YES/NO @
compostTeTveE: [ COMPOSITE TIME INTERVAL: __ (MY WATER FLOWING: YES /NO /X&)
BOREHOLE: YES/NO/J)  BOREHOLE DECLINATION: AN BOREHOLE DIRECTION: __ (MY
# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N
1 WSP-EES6 250 ML POLY Ice Y N2
-ANIONS 1
1 WSP-EES6-MET |125 ML POLY Nitric Acid foe Vi ' \/

SAMPLE DESC:

SAMPLE COMMENTS: Sample Z CV of 6 CVs. Collect paramete

LOCATION DESC:

FIELD SCREENING/MEASUREMENT RESULTS:

COLLECTED BY (PRINT) W - S

g0, CAWA - o- LT

every 15 minutes through 6 CVs.

REVIEWED BY (PRINT)_(V! 0\ YEZa~

RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name) - @O A1 brinted Namefos hefoooeD |(7-43010
(Signature) &V\/\/)Y\-—— oo (Signature) uS&Dgl oo
RELINQUISHED BY e Date/Time RECEIVED BY Date/Time
(Printed Name) (Printed Name)

(Signature) {Signature)




Los Alamos National Laboratory

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3089 EVENT NAME: R-47i 6 CV Extended Purge Event, September 2010

Page 5 of 12

SAMPLE ID: CAWA-10-26676 WORK ORDER:
AS PLANNED AS COLLECTED _ S PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): gl ‘ | o MEDIA: WGL G le
TIME COLLECTED (HH:MM) 1l 0(0 'SUB-MEDIA: UA ‘
PRS ID: Water e SAMPLE TECH CODE: {,, S \
LOCATION ID: RATE FIELD QC TYPE: NA \
LOCATION TYPE: MON FIELD PREP: UE \
PORT: SINGLE SAMPLE USAGE: INV
: COMPLETION
3 SCREENPORT DESC: | /iy
FIELD MATRIX: WG EXCAVATED: YES/NO /@
composiTE TYPE: (VA COMPOSITE TIME INTERVAL: _[M¥ WATER FLOWING: YES/NO/§4)
BOREHOLE: YES/NO/K3  BOREHOLE DECLINATION: BOREHOLE DIRECTION:
# PRIORITY ORDER CNTNR PRESERVATIVE COLLECTED SPECiKL INSTRUCTIONS
YN

1 WSP-EES6-ALK |125 ML POLY Ice \/ k[Pr-

i WSP-EES6-MET [125 ML POLY Nitric Acid Ice

1 WSP-ERS6-NH3 |250 ML POLY Sulfuric Acid

' (Hydrogen Sulfate)
1 WSP-EES6 15 ML POLY Sodium Hydroxide
-SULFIDE : \
2 WSP-EES6-TOC 140 ML SEPTUM AMBER  |fce %J/ \ /
GLASS

SAMPLE DESC: A

SAMPLE COMMENTS: Sample 3 CV of 6 CVs. Collect parameters every 15 minutes through 6 CVs.

wu@nwa. Wit €8 FE o PRV

LOCATION DESC: Dw,ébo annss

FIELD SCREENING/MEASUREMENT RESULTS:

b gt sl DoMTIL ™

[

LAalL (s W) Vs

COLLECTED BY (PRINT) W - 8Tt

3§

oee @

269D 1A

REVIEWED BY (PRINT)__ V" (3 Ve~

RELINQUISHED BY Date/Time |RECEIVED BY Date/Time
(Printed Name) ﬁ)(ﬂ, e 2 h’ 3 ) e (Printed Name) W WBD e%“ 23\ g
(Signature) W [(D(X) (Signature) M i im 1 ‘_ng 1 LoD
RELINQUISHED BY Pate/Time |RECEIVED BY Date/Time
(Printed Name) (Printed Name)

{Signature) (Signature)
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Page 6 of 12

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3089

EVENT NAME: R-47i 6 CV Extended Purge Event, September 2010

SAMPLE ID: CAWA-10-26677 WORK ORDER:
| AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): A !13 l |0 MEDIA: WGl 6 k
TIME COLLECTED (HH:MM) ]\,, 8 (o SUB-MEDIA: ua
PRS ID: Water o I SAMPLE TECH CODE: (, 5{”
LOCATION ID: AT FIELD QC TYPE: NA
LOCATION TYPE: MON 'FIELD PREP: E
PORT: S@%%,% o [ SAMPLE USAGE: NV \ /
- SCREEN/PORT DESC: w
FIELD MATRIX: WG EXCAVATED: YES/NO/{4)
COMPOSITE TYPE: A~ COMPOSITE TIME INTERVAL: A~ WATER FLOWING: YES/NO I@
BOREHOLE: YES/NO i@ BOREHOLE DECLINATION: W ' BOREHOLE DIRECTION:
# PRIORITY ORDER CNTNR PRESERVATIVE COLI;{E;ESTED SPECIAL INSTRUCTIONS
1 Xi};gagsss 250 ML POLY Iee LK f MA
1 WSP-EES6-MET |125 ML POLY Nitric Acid lee . N/ N
SAMPLE DESC: TS AWB 1§ - 246 6“"'(@
SAMPLE COMMENTS: Sample 3 CV of 6 CVs. Collect parameters every 15 minutes through 6 CVs.
LOCATION DESC:
FIELD SCREENING/MEASUREMENT RESULTS:
COLLECTED BY (PRINT) M/ Bren REVIEWED BY (PRINT) W 3 feon~
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Isrinted Name) A @Qﬂ/\ a2 T\ © (Printed Name}é %W &6 Ci VA (6
(Signature) M ua 60 (Signature) . N \&\& [{Lol
RELINQUISHED BY/ Date/Time RECEIVED BY Date/Time
(Printed Name) {Printed Name)
(Signature) (Signature) .
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3089

EVENT NAME: R-47i 6 CV Extended Purge Event, September 2010

SAMPLE ID: CAWA-10-26678 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNE AS COLLECTED

_DATE COLLECTEDMMDDNYYY: 23] {4 M wa gl

TIME COLLECTED (HH:MM) ‘q Jo SUB-MEDIA: uA \

PRS ID: Water o ( . SAMPLE TECH CODE: Ggp \

LOCATION ID: R4 FIELD QC TYPE: NA \

LOCATION TYPE: MON FIELD PREP: UE \

PORT: SINGLE SAMPLE USAGE: NV

e \Y
' SCREEN/PORT DESC: I\Jé} N
FIELD MATRIX: wa ; ‘

COMPOSITE TYPE: pb—

EXCAVATED: YES/NO M

COMPOSITE TIME INTERVAL: M

WATER FLOWING: YES/NO @

BOREHOLE: YES/NO 1@ BOREHOLE DECLINATION: }Uﬁ’ ' BOREHOLE DIRECTION: M
# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N '
1 WSP-EES6-ALK |125 ML POLY Ice N M
1 WSP-BES6-MET [125 ML POLY - Nitric Acid Jee \
1 WSP-EES6-NH3 |250 MI POLY Sulfuric Acid
(Hydrogen Suifate)
1 WSP-EES6 15 ML POLY Sodium Hydroxide
-SULFIDE. [ /
2 WSP-EES6-TOC {40 ML SEPTUM AMBER  {lce \/ W
* GLASS :
SAMPLE DESC: N

SAMPLE COMMENTS: Sample 4 CV of 6 CVs. Collect parameters every 15 minutes through 6 CVs.

ek coll eched it S“OH% iy Aiesd) 7%&/

LOCATION DESC: gmmg

FIELD SCREENING/MEASUIUEMENT RESULTS:

v
PR g™ U Du“’ﬁl k™ sre” QI
_ el
Ci‘% €710 b Usz 2. Toes 2813 L
COLLECTED BY (PRINT) W S REVIEWED BY (PRINT)__ {1 g} yee ~
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name)" e 4123 o (Printed Name) 8%\2@—0« ; 'me q 23 I’B
(Signature) Q Y\,%_\ ! L& (Signature) \(&)\,{9 | D
RELINQUISHED BY-’ Pate/Time RECEIVED BY Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)




Los Alamos National Laboratory

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

Page 8 of 12

coMpOSITE TYPE: I

COMPOSITE TIME INTERVAL: My

EVENT ID: 3089 EVENT NAME: R-47i 6 CV Extended Purge Event, September 2010
SAMPLE ID: CAWA-10-26679 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS CCLLECTED
_ oamcouncrmommory: g lp3lp o weww o sa o gl
TIME COLLECTED (HH:MM) LY o SUB-MEDIA: UA
PRS ID: Water sl SAMPLE TECH CODE: (Pb]p
LOCATION ID: RAT FIELD QC TYPE: NA R
LOCATION TYPE: MON FIELD PREP: E \
PORT: SINGLE SAMPLE USAGE: NV
COMPLETION ; J/
\ / SCREEN/PORT DESC: Mf\')
FIELD MATRIX: WG EXCAVATED: YES/NO/{4)

WATER FLOWING: YES/ NO/@ ‘

BOREHOLE: YES/NO NA) BOREHOLE DECLINATION: llﬂ BOREHOLE DIRECTION:
# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
YIN
1 WSP-EES6 250 ML POLY Tee ‘ A
-ANIONS
1 WSP-EES6-MET |125 ML POLY Nitric Acid e N
N

SAMPLEDESC: S g6 (AWH — 16— 266 7

SAMPLE COMMENTS: Sample 4 CV of 6 CVs. Collect pararjpeters every 15 minutes through 6 CVs.

LOCATION DESC:

FIELD SCREENING/MEASUREMENT RESULTS:

COLLECTED BY (PRINT) W - Sharo

5

REVIEWED BY (PRINT)_ V1 ﬁ Vegin

RELINQUISHED BY Date/Time  |RECEIVED BY Date/Time
(Printed Name) ! Ve QP‘? 16 (Printed Name . Ef-Ove0 ? <D0
(Signature) a W ee {Signature) 4 k_::ﬁj?)(g l O
RELINQUISHED BY ~ Date/Time |RECEIVED BY Date/Time
(Printed Name) (Printed Name) -

(Signature) {(Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3089 EVENT NAME: R-47i 6 CV Extended Purge Event, September 2010

COMPOSITE TYPE: V\ﬁ

COMPOSITE TIME INTERVAL: A

SAMPLE ID: CAWA-10-26680 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE 9@.‘““"‘““"’””“"* 4[23 fis e L G
PRS 1D: Water el SAMPLE TECH CODE: (05'\?
LOCATION ID: R-47i FIELD QC TYPE: NA
LOCATION TYPE: MON FIELD PREP: UF i
PORT: SINGLE, ‘SAMPLE USAGE: NV \V
COMPLETION .

‘ SCREEN/PORT DESC: g 4

FIELD MATRIX: WG EXCAVATED: YES;NO/@

WATER FLOWING: YES/NO @

BOREHOLE: YES/NO/ @ BOREHOLE DECLINATION: M BOREHOLE DIRECTION: M
# | PRIORITY ORDER CNINR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N

1 WSP-EES6-ALK 125 ML POLY ce \?/ IV

I WSP-EES6-MET |125 ML POLY Nitric Acid e

i WSP-EES6-NH3 [250 ML POLY Sulfuric Acid
{Hydrogen Sulfate)

! WSP-EES6 15 ML POLY Sodium Hydroxide

-SULFIDE /
2 WSP-EES6-TOC |40 ML SEPTUM AMBER |lce ,4 / \j/
GLASS

SAMPLE DESC: />

SAMPLE COMMENTS: Sample 5 CV of 6 CVs. Collect parameters every 15 minutes through 6 CVs,

presel eI vuw}:wU- W (NS S gmuﬁ;\m?’

LOCATION DESC:

FIELD SCRE.ENING%EASURE _,.*'NT RESULTS: N‘XO \J ~

pt I N B org” @Y
sk 15k ol 3 L6 256 oS
COLLECTED BY (PRINT) W SN REVIEWED BY (PRINT)__ M- Y Yea~
. RELINQUISHED BY Da\e/’i‘ix‘xeb RECEIVED BY Datef?im_e .
(Printed Name) " WSVW 4123 \ (Printed Name)%wr SHREL OO C?“ 2o
(Signature)@ V\% 1(.900 (Signature) ?27 MW\\ Wbmg“ ENe%e)
RELINQUISHED BY Date/Time |RECEIVED BY Date/Time
{(Printed Name) (Printed Name)
(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3089 EVENT NAME: R-4716 CV Extended Purge Event, September 2010
SAMPLE ID: CAWA-10-26681 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
_oamcouscremmINY:  gip3 (Ve Mems o gk

TIME COLLECTED (HH:MM)} (Y \ SUB-MEDIA: UA \

PRS It Water NS 'SAMPLE TECH CODE(Q § &7

LOCATION 1D 4T3 FIELD QC TYPE: NA

_ LOCATION TYPE: MON FIELD PREP: E
PORT: %cl";i'ﬁ"r%mx . | SAMPLE USAGE: Y
N/ SCREEN/PORT DESC: A
WG

FIELD MATRIX: EXCAVATED: YES/NO f@
COMPOSITE TYPE: (\7’(' COMPOSITE TIME INTERVAL: ¥ ias WATER FLOWING: YES/ NC@
BOREHOLE: YES/NO/ @?_&;- BOREHOLE DECLINATION: BOREHOLE DIRECTION:
# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
' Y/N
1 WSP-EES6 250 ML POLY lee NP
-ANIONS \
1 WSP-EES6-MET {125 ML POLY Nitric Acid Iee \Jf \\/

SAMPLE DESC:

SAMPLE COMMENTS: Sample 5 CV of 6 CVs. Collect parameters everyf15 minutes through 6 CVs.

LOCATION DESC:

Seo CAWD -~ 16~ 2ol &°

FIELD SCREENING/MEASUREMENT RESULTS:

COLLECTED BY (PRINT) V" S

REVIEWED BY (PRINT)_{V- S (@

RELINQUISHED BY 0\/\ D?tef% iﬂeb RECEIVED BY | Date/T im%
(Printed Name) (e ks (Printed Name) ¢ W 9 coo | Q -23:10
(Signature) g W (OO (Signature) bm@ [ bt
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name) (Printed Name)

{Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3089 EVENT NAME: R-47i 6 CV Extended Purge Event, September 2010
SAMPLE ID: CAWA-10-26683 WORK ORDER:
AS PLANNED AS COLLECTED _ AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): q / 7, ! [ Jo\W  nmpia: WGl O‘AQ
TIME COLLECTED (HH:MM) L9 } ‘SUB-MEDIA: [
PRS ID: Water A SAMPLE TECH CODE: @/5 [7
k.
LOCATION ID: R-AT FIELD QC TYPE: NA
LOCATION TYPE: MON FIELD PREP: UF
PORT: SINGLE, SAMPLE, USAGE: NV
{ SCREEN/PORT DESC: _
FIELD MATRIX: WG U 'EXCAVATED: YES/NO ﬁy
COMPOSITE TYPE: ' /f( COMPOSITE TIME !NTEW' /1// ; WATER FLOWING: YES/ZO/@
BOREHOLE: YES/NO!@ BOREHOLE DECLINATION: ' //{’ BOREHOLE DIRECTION: /{/
" PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
. Y/N .

1| WSP-EES6-ALK {125 ML POLY ke y /U // ¥

1 . WSP—EESG~MB’I‘ 125 ML POLY Nitric Acid Iee ‘ _

1 WSP-EES6-NH3 [250 ML POLY Sulfuric Acid - !

(Hydrogen Sulfate)
1 WSP-EES6 15 ML POLY Sodium Hydroxide
-SULFIDE -
2 WSP-EES6-TOC 140 ML SEPTUM AMBER |Ice »
GLASS , =

SAMPLE DESC:

k

SAMPLE COMMENTS: Sample 6 CV of 6 CVs, Collect parameters every 15 minutes through 6 CVs.

LOCATIO{I{I}?ESC:

' FIELD SCREENING/MEASUREMENT RESULTS

AT

COLLECTED BY (PRINT) (‘J/ M/ REVIEWED BY (PRINT) /(/( 6 b ey,

RELINQUISHED BY Date/Time RECEIVED B

W)

Date/Time
(Printed Name) WY& A printe Name)% Rl 3 =Pl Qa3
(Signature) M ((9’?”0 (Signature) M uS‘Gbg | ij
RELINQUISHED BY Date/Time RECEIVED BY Date/Time

{Printed Name) (Printed Name)

{Signature) . (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT NAME: R-47i 6 CV Extended Purge Event, September 2010

EVENT ID: 3089

SAMPLE ID: CAWA~10—26682 WORK ORDER:
AS PLANNED AS COLLECTE AS PLANNED AS COLLECTED
DATE COLLECTED(MMM/DD/YYYY): | Cf / 2% / }9 0 mEpra:  owg 0[4 o
TIME COLLECTED (HH:MM) i é }r)_ SUB-MEDIA:
PRS ID: Water O~ SAMPLE TECH CODE: @LS ‘0
LOCATION ID: R47i FIELD QC TYPE: NA
LOCATION TYPE: MON 'FIELD PREP: E
PORT: SINGLE SAMPLE USAGE: INV
COMPLETION "
SCREEN/PORT DESC: B
FIELD MATRIX: WG M EXCAVATED: YES /I(;/ ﬁ
COMPOSITE TYPE: ‘ COMPOSITE TIME INT?WM\ [ warer FLOWING: /\{ES/NO !@
BOREHOLE: YES/NO@ BOREHOLE DECLINATION: aviAl BOREHOLE DIRECTION: A
# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N '
1 WSP-BES6 250 ML POLY lee A/
-ANIONS \/
1 WSP-EES6-MET [125 ML POLY Nitric Acid Iee { {4 '
r i

SAMPLE DESC:

SAMPLE COMMENTS: Sample 6 CV of 6 CVs. Collect parameters every 15 minutes through 6 CVs,

LOCATION DESC:

>

FIELD SCREENING/MEASUREMENT RESULTS:

‘ S/L/@k/
COLLECTED BY (PRINT) \)\/

REVIEWED BY (PRINT) /(//(r GV@@-L;

RELINQUISHED BY Date/Time {RECEIVED BY Date/Time
(Printed Name) kY Nadh A4 le {Printed Name) NEAAA 2 WCLQ O(-»l%w e
(Signature) M (oo (Signature) M mgﬁb& | LThH
RELINQUISI—IIJD BY Date/Time RECEIVED BY Date/Time
(Printed Name) (Printed Name)

(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3049

EVENT NAME: Water/CdV Watershed Sampling QI, September 2010, IFWGMP2010

SAMPLEID: CAWA-10-25908 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED

_ DATE COLLECTEDMMMDDIYYYY): 4’ 123 [LO MEDIA: \_hﬁ ) (Q

TIME COLLECTED (HH:MM) L2 SUB-MEDIA: A o {

PRS ID: Water vd{ﬁ SAMPLE TECH CODE: Ca&() \

LOCATION ID: R-ATi l FIELD QC TYPE: . NA

LOCATION TYPE: MON \ FIELD PREP: UE

PORT: SINGLE SAMPLE USAGE: NV /

COMPLETION / \
W SCREEN/PORT DESC: N‘é“
FIELD MATRIX: WG

comrositeTveE: M

COMPOSITE TIME INTERVAL: M‘f i

EXCAVATED: YES/NO w

WATER FLOWING: YES/NO /@

BOREHOLE: YES/NO l@/ BOREHOLE DECLINATION: 'fr’ BOREHOLE DIRECTION: M H’*
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
‘ Y/IN
2 WSP-8260B-VOA [40 ML SEPTUM AMBER Hydrochloric Acid N/ Mgr
GLASS (Hydrogen Chloride) 1 X
~1] WSP- 1 LITER AMBER GLASS Iee
» 8270C-SVOA
W)}ﬁ 3 WSP- 1 LITER AMBER GLASS  |[Ice ' [
1 8321A-NMED
HEXP
1 WSP-CN(T) 250 ML POLY Sodium Hydroxide
1 WSP-EES6-ALK 125 ML POLY Tce
I WSP-GrossA/B 1 LITER POLY None
2 WSP-HEXMOD |1 LITER AMBER GLASS Ice
1 WSP-Met+B+SN |1 LITER POLY Nitric Acid
+SR+U
1 WSP-RAD 1 GAL POLY Nitric Acid
1 WSP-TKN+TOC |500 ML AMBER GLASS Sulfuric Acid (Hydrogen
Sulfate)
1 WSP-LL-H-3 1 LITER POLY None
2 WSP-D2H+0180 |40 ML SEPTUM AMBER ice
16 GLASS l
Ao |7, & WSP-8081A-Pest {1 LITER AMBER GLASS Ice \
V
Qw\ o ¥ WSP-8082-PCB |1 LITER AMBER GLASS le N \ /
2 WSP-8200-D/F |1 LITER AMBER GLASS Iee W
SAMPLE DESC: '

pA

SAMPLE COMMENTS: 3rd Full suite sample.
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3049 EVENT NAME: Water/CdV Watershed Sampling Q1, September 2010, [FWGMP2010

LOCATIONDESC:  Snploa  Cisllaefesh Lt 50 $HG ponning Aresel GovaneSor

__FIELD SCREENING/MEASUREMENT RES

al ey f%% amg T ‘qu 0.5

COLLECTED BY (PRINT) WV 5'@«»\)  REVIEWED BY (PRINT) ‘W bl Ve

RELINQUISHED BY Date/T} RECEIVED BY Date/Time
(Printed Name) > ) /@™ 23118 ) printed Name) i 2 q 22+ 10
(Signature) 8 t/\/f"'Tp | (el (Signature) %—DW 1 b
RELINQUISHED BY—" Date/Time RECEIVED BY Daie/Time
(Printed Name) {Printed Name)

(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3049

EVENT NAME: Water/CdV Watershed Sampling Q1, September 2010, IFWGMP2010

SAMPLE ID: CAWA-10-25907 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): 412110 MEDIA: WGl 6k
TIME COLLECTED (HH:MM) l(o 9 L SUB-MEDIA: UA \
PRS ID: Water ok SAMPLE TECH CODE: (, S r/‘
LOCATION ID: RA7i ‘ FIELD QC TYPE: NA
LOCATION TYPE: MON FIELD PREP: E \
PORT: SINGLE SAMPLE USAGE: Ny
COMPLETION /

AV SCREEN/PORT DESC: A}~

FIELD MATRIX: WG

COMPOSITE TYPE: N‘PS_

COMPOSITE TIME INTERVAL: W

EXCAVATED: YES/NO /@

WATER FLOWING: YES/NO @

BOREHOLE: YES/NO/RA)  BOREHOLE DECLINATION: MAT BOREHOLE DIRECTION: N
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
: YIN
1 WSP-GENINORG|1 LITER POLY fee Y V725
1 WSP-Met+B+SN |1 LITER POLY Nitric Acid ‘
+SR+U _
1 WSP-NH3+NO3/ [500 ML AMBER GLASS  [Sulfuric Acid
NO2+PO4 {Hydrogen Sulfate) \ , y,
2 WSP-N14N15 |40 ML SEPTUM AMBER |lce
' GLASS N . N4
SAMPLE DESC:

SAMPLE COMMENTS: 3rd Full suite sample.

'LOCATION DESC:

FIELD SCREENING/MEASUREMENT RESULTS:

COLLECTED BY (PRINT) YV - Shao)

gL cAwWP- o - L5 T0E

REVIEWED BY (PRINT)_M fa\/‘ep«—-\

RELINQUISHED BY Date/Time RECEIVED BY __iDate/Time
i vamgy 472 623 110 | e gﬁ#%wboo Q230
(Signature) Q W I 800 (Signature) %1;47,‘_»_:- Uf@-‘Q { 80@
RELINQUISHMFED BY 0 Date/Time RECEIVED BY Date/Time
{Printed Name) (Printed Name)

(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3049
SAMPLE ID: CAWA-10-25909

EVENT NAME:

Water/CdV Watershed Sampling Q1, September 2010, IFWGMP2010
WORK ORDER:

AS PLANNED COLLECTED
_DATECOLLECTEDMMODAYYY: 4 la3 [0
TIME COLLECTED (HH:MM) b22
PRS ID: Water A
LOCATION ID; R:ATi
LOCATION TYPE: MON
PORT: SINGLE.

COMPLETION W/
\/
FIELD MATRIX: WG

BOREHOLE DECLINATION: W

COMPOSITE TIME INTERVAL: #A47S_

AS PLANNED AS COLLECTED
v wa e
~ SUB-MEDIA: uA
SAMPLE TECH CODE: (55§
FIELD QC TYPE: EIB
FIELD PREP: UE
SAMPLE USAGE: oc

SCREEN/PORT DESC: w

EXCAVATED: YES/NO/ n@)

WATER FLOWING: YES/NO(NA

BOREHOLE: YES/NO /@ BOREHOLE DIRECTION:
# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
‘ YN
) A WSP-8260B-VOA |40 ML SEPTUM AMBER |Hydrochloric Acid
b GLASS (Hydrogen Chloride)

SAMPLE DESC: QC Sample of CAWA-10-25908

SAMPLE COMMENTS: 3rd Full suite sample.

LOCATION DESC:

FIELD SCREENING/MEASUREMENT RESULTS:

COLLECTED BY (PRINT) w e

W -2 8

REVIEWED BY (PRINT)_I - 7| ¥Re ™~

RELINQUISHED BY Datefl‘i'n'l& RECEIVED BY Dﬁm}/@‘ (0
(Printed Name) p 'ﬁ Lein 4 l 23 {(Printed Name)

, IGO0 .
(Signature) (Signature) [ -0
RELINQUISHED BY v Date/Time  |[RECEIVED BY Date/Time
{Printed Name) ' _{(Printed Name)
(Signature) (Signature)




. GroundWater Sampling Log
Project: IFWGMP isp: 135§%.0 §t. msiWell Diameter: s inches|Date: 'ﬁ?/&? I}\&S

- : " oo
Canyom: (D \/ water Level: (32§, 4 fl. msii Top of Screen: 5/€-0 it besilotes:

=h =< o : ngpL ol
Well No: tz_ 1\ “1D: 8(05 g 65 Bottom of Screen; AR _ bgs o o L fvee
Bampling Device: Ca )‘P nrw: 529, o'b 48 Water Column: 30-§ ft ,iﬂj‘,tﬁu\g L/ i

. : i - — o mpliFie |
Measuring Point: L.SD Drop Pipe: 3 .o galliov: 37. 2. gal]Sped ¢ f m%
* Campletion Depth: T L legcy: LL3. L gal,|Baski Packer Pressure
i

Sampling Personnel: W Vs M. Give e =1 | Before: P9 psi
[* % BTOC/BTIC/BGS/MSL] N Note height of TOGITIC on M2 for Alluvials After: A4 psi

DTW = {LSD - Water Level)....., Water Column = {TD - DTW).....Drop Pipe = (DTWx Drop Pipe Diameter Multiplier)
1CV = (Water Column x Wel Diameter Muitipier)..... 3 CV = (1CV X 3}

TiME pH TEMP SPEC CONEY Do Turb ORP Water Level* | Discharge NOTES
MST/DST stu ‘C ps/cm mgh ntu mv % _msl Rate {gpm}
Llo | 7435 Vg g | Uiy .50 |15 750,77 (gj’mz,".i( BT T s
V135 1G. 93 | 12,83 143 [TYe [,.0f  [200-216572.93] o o5 S
itde (.5t | (303 iz J4vs [3.09 |zdo.7 leS 22,68 ) f
I4S (G ey | 1335 1) S 19 |2.53 |26 |6sez. 5| Y 7]
256 |G Tl | 12.63 M2 <37 11.98 206,77 {(522.33 T i
155 | @ak |dol idz | 849 [ 1-1H j2e6) [6S22.{7 | "

(730 |71 L4da | |dY [Sss |15 13251682l g5 1 ¥ pH N fese SuVivey

f P00 Been bauglne iC,\/,, 1§53 fkﬂ»'w@l}'v‘-fa C‘*»“W@L‘P@/ ‘ ~

215 1643 (A4 e 1SS L Vle22.d |¢Szz o] ]

330 1G5 115,07 |1l 1520 1249 |2e1.8 |6S22.37] v |FET™

V3722 | eenin] 20V Sadnp)\s 1337 SetnmphbMe, ConegiteXa
ot P

e VERTEN ™ AR LT

1345 |G- 1 by 9dbe 212 9949 6se2.30 ] O I
Moo 16,910 1612 | 11 eS| .08 j2ero| (ST2-26 | .
4TS J6AY [159% w3 |467 1180 AT 2-leS22,)8 | Wy
Wl | Bea 2LV vy Ve . 13 Seanpliina Cohop\e e

3o 10,67 115, 79 il Pdstle.e8 2370 lispz.cq] N

tHY e 1 Bendn HeV sabplines
WHES {730 150 WS 21dse 1249 |15 6S2/.75) « Y
160 | 76y 15,89 [\G3 1455 1.9 2ady jps2lald3 | v ¥
{
2

s bgl |50 i) THGB 1] justlbSndiles vt Yoo

S| Berin] S O\ Shimglinbae , 1620 Sanlplitg Cove Nl ‘
1936 | 72.¢3 | 15.%0 sy 1Udss| 2.00 M3900 652286 ek vvesent

SUS 1661 [5.69 1Sk [Hss [1ad 1271 j6523. 641 1 K
00 [ LG4 | (SGl sy 1443 [VAY 12710 14829 iS7) ! I
s 16,47 (S TisM 144€ 1291 107, F1(513.22] (\
W 2L | Beain (o (U 3 Sl Shite am ' ‘
— : W?-'g‘i- &}/ 3 (L™
- = S—
WASTE *Purge: Formation water purged??i&ﬁ T ——n.n
Contact: [ galonms jO 1705 YO sampling.
*Purge Water: L’L} gal.lDrumi#'s “30 ﬁ“'(. i I‘O!"f 3033 NOT drop pipe volume.

Total Waste Water: ')_,(d & gai ] {30 ﬁJ —7 jo 1 205739 INOT water during sampling.
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pw%ww.eQ g fo(mu..a M. Oreen +|

-v‘ WC2E 91 s | Lsp 7358 -0'ms |

L 8bS .5 g brw = LSp-M = £)9.0 |ne

\Nw TD-0TW = 3.5

PP % (o.04l 25 ) WE Ty = 240 P

Wz ([ OLGYWL= 37.2 20

2¢V= 1,550,200 = Wbl eV - 16,5 0.0, STV= (86050 (LU= 222!
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT Ib: 3234 EVENT NAME: Water/CdV Watershed Sampling Q2, Dec. 2010, IFWGMP 2010
SAMPLE ID: CAWA-11-2122 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): . MEDIA: WG
( » yafa | O
TIME COLLECTED (HH:MM) Y ‘ :)' 5 5 SUB-MEDIA: uA
PRS ID: Water oK sampLe TECH cop: (59 F
LOCATION ID: R-47i FIELD QC TYPE: - NA
LOCATION TYPE: MON FIELD PREP: UE
PORT: SINGLE SAMPLE USAGE: NV
COMPLETION
SCREEN/PORT DESC: N /
FIELD MATRIX: WG ' EXCAVATED: YES/NOJ/NA
COMPOSITE TYPE: N A COMPOSITE TIME INTERVAL: N A WATER FLOWING: YES/NO
BOREH()LE‘: YES/NO @ BOREHOLE DECLINATION: N A BOREHOLE DIRECTION: N
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
‘ Y/N
L:{ﬁtbg,,a" NA WSP-8081A-Pest |1 LITER AMBER GLASS ke - : 14 -Ln:dag_-luma&m
Srw |WSP-8082.PCB |1 LITER AMBER GLASS  |lce oc-Bualipder-Akwfraf
2 WSP-8260B-VOA |40 ML SEPTUM AMBER Hydrochloric Acid (HCL) Al ]!q {w
GLASS
a8 wWSP- 1 LITER AMBER GLASS Ioe .
2 4 8270C-SVOA : M A
2 WSP-8200-D/F |1 LITER AMBER GLASS (ke
;/ 7/3‘ WSP- 1 LITER AMBER GLASS Ice
8321A-NMED
HEXP
i ~ [WSP-CN(T) 250 ML POLY Sodium Hydroxide
{NaOH) :
2 WSP-D2H+0180 {40 ML SEPTUM AMBER Iee
16 GLASS
1 WSP-EES6-ALK 1125 ML POLY Ice \
i WSP-GrossA/B |1 LITER POLY None
2 WSP-HEXMOD |1 LITER AMBER GLASS Ice
1 ‘ WSP-LL-H-3 1 LITER POLY None
1 WSP-Met+B+SN |1 LITER POLY Nitric Acid (HNO3)
+SR+U
i WSP-RAD 1 GAL POLY Nitric Acid (HNO3)
1 R L/ WSP-TKN+TOC |[500 ML AMBER GLASS Sulfuric Acid (H2S04) Y N / </
SAMPLE DESC: - )
NA N
“\\'
SAMPLE COMMENTS: 4th fuil suite sample. : o -

Qa.mf;f@s collected w}“'L:“ ’75‘04 runﬂ:ura A‘IQQ@‘ 3emerc{f*o{ 4

w?““’“\“‘ 50’ o‘p romh:w@ Sas jemem{.*ﬂr’.
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT H): 3234 EVENT NAME: Water/CdV Watershed Sampling Q2, Dec. 2010, IFWGMP 2010
LOCATION DESC: M A
FIELD SCREENING/MEASUREMENT RESULTS:
(G/MEASURBMENTRESULTS: || 1, ), (wte) ORPV Q (omments,

%- 3.4 (52 y.492 3. 0] 245.4 Oq : '%ﬂ
7.06 {4, ecv e ey

COLLECTED BY (°RINT) D, Fellewz REVIEWED BY erint)_H . Wers bow

RELINQUISHED BY - Date/Time RECEIVED BY PDate/Time

(Printed Name) Ha, l \WEY74 W ] 2/7%/ & (Printed Name ST ['Z,[‘Ll {0

L 23 -

(Signature) W , W lg 55 " |(Signature) o=b ] (S5

RELINQUISHED BY Date/Time RECEIVED BY Date/Time

(Printed Name) ' {Printed Name)

{Signature) {Signature)




Los Alamos National Laboratory Page 12 0f 15
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3234 EVENT NAME: Water/CdV Watershed Sampling Q2, Dec. 2010, IFWGMP 2010
SAMPLE ID: CAWA-11-2121 WORK ORDER:
AS PLANNED AS CO LECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): I Q. O., (p MEP WGl ) K
TIME COLLECTED (HH:MM) h 9_ 5 5 SUB-MEDIA: UA
PRS ID: Water D) e SAMPLE TECH CODE: [\ A
LOCATION ID: R-A7i FIELD QC TYPE: EIB
LOCATION TYPE: MON FIELD PREP: \E
PORT: SINGLE | SAMPLE USAGE: oc
. COMPLETION .
/ SCREEN/PORT DESC: /-
FIELD MATRIX: WG _ EXCAVATED: YES/NO @
COMPOSITE TYPE: M A COMPOSITE TIME INTERVAL: N /j( WATER FLOWING: Y INO@
BOREHOLE: YES/NO @ BOREHOLE DECLINATION: .M' A BOREHOLE DIRECTION: /i
# PRIORITY ORDER CNTNR PRESERVATIVE COLI;,E}IETES SPECIAL INSTRUCTIONS
: ]'sz I" I (o WSP-8260B-VOA g)LXg_,SSEPTUM AMBER I(gg:f)chioric Acid | V
SAMPLE DESC: QC Sample of CAWA-11-2122 Hiifa [0

SAMPLE COMMENTS: 4th full suite sample. WWW”WMW
See (AWA -0 -2122 AL Xt[1a/

19w
LOCATION DESCy M )Ar

FIELD SCREENING/MEASUREMENT RESULTS:

Soe (AWA-1-2022

COLLECTED BY (PRINT) 1. Fe “ et REVIEWED BY (PRINT) H. We( show
RELINQUISHED BY Date/Time RECEIVED B Date/Time
(Printed Name) ?f-m | werss, L JHIO | printed NameF e %ﬁffﬁp ‘_ ‘7’? o
(Signature) M W /] §5S (Signature) - uS"ﬁD& Lgt:‘/:,tj
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name) | (Printed Name)
(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3234 EVENT NAME: Water/CdV Watershed Sampling Q2, Dec. 2010, IFWGMP 2010
SAMPLE ID: CAWA-11-2120 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA: wal
‘  _ajfoalfio | Ok
" TIME COLLECTED (HH:MM) \ 1{’,)1 < 5l SUB-MEDIA: UA
PRS ID: Water oK sampLETECH CODE: (5 § P
LOCATION ID: R:ATi FIELD QC TYPE: NA
LOCATION TYPE: MON FIELD PREP: E
PORT: SINGLE SAMPLE USAGE; Ny
COMPLETION
J SCREEN/PORT DESC: /
FIELD MATRIX: WG EXCAVATED: YES/NO [(NA
COMPOSITE TYPE: AN A COMPOSITE TIME INTERVAL: __ M A WATER FLOWING: w:smo@
BOREHOLE: YES/NO/KA)  BOREHOLE DECLINATION: M,A BOREHOLE DIRECTION: M A
# | PRIORITY ORDER CNINR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
. YIN .
A1)

N A WSP-GENINORG{1 LITER POLY Iee vV .‘K.}..MW:.

1 1 WSP-Met+B+SN |1 LITER POLY + |Nitric Acid (HNO3) N/ -

' +SR+U

2 WSP-N14N15  [40 ML SEPTUM AMBER {loe:

: GLASS
1 WSP-NH3+NO3/ |500 ML AMBER GLASS  |Sulfuric Acid (H2504) Vv
‘ N NO2+P0O4 _ \/

SAMPLE DESC:

SAMPLE COMMENTS: 4th full suite sample.

See CAwA -1t-2122 T pey

LOCATION DESC: ,\} A

FIELD SCREENING/MEASUREMENT RESULTS:

See C(AwA -U-2122

'L‘i/u

coLLecTED BY RINT) . Fe [le wy REVIEWED BY erinn)_H. Wevshoo
RELINQUISHED BY Date/Time |RECEIVED B Date(Time

I (S OPeTale Lt o
Printed Name) 6 { Wereho 12/3//0 |(printed Name \ y o 0 ?/[tz
(Signature) 3 , 4/ 16 55 (Signature) {5‘55
RELINQUISHED BY Date/Time  |RECEIVED BY Date/Time

[(Printed Name) (Printed Name)

(Signature) (Signature)




‘ GroundWater Sampling Log )
Project; IFWGMP ' I 0, L8D: 7 355’3 "” it. msl{Well Diameter: 5 inches{Date: /J)—/Q//C‘
Canyon: / JZ I/ Water Level: e 5:29,&1[ ~ ft. mel{Top of Screen: /? bi& it. bgsjNotes:
Well No: }Q" Y7 *TD: QéS”S’ 4o¢  |Bottom of Screen: géﬁ, £ tbgs Bﬂ// valve ‘fpf{"""%“
Sampiing Device: G5 *DTW: !{'Q Z, "’0“27,»75 Water Column: 34, ] ft vetsd g rETS s
Measuring Point: 141 Drop Pipe: 74 gal.|1CV: TE.E gal,
* Completion Depth: T 30V: i 10.5 gat.[Baski chkq’r»hf /
Sampling Personnel; H, Wr?"r.?jqaw . i9 Fe ”‘?l} z Befo”‘yw 4 psi
i # BTOC/BTIC/BGS/MBL ] ' Note height of TOC/TIC on MP for Alluviais [ J/}/ psi
DTW = (LSD - Water Level)...... Water Column = (T - DTW).....Drop Pipe = (DTWx Drop Pipe Diameter Mulliplier)
1CV = (Water Column x Well Diameter Multiplier), ... 3 CV = (1CV x 3) ‘
Fop A Serpen = 6581 sl Tnitial 822, %38m
. IME pH TEMP SPEC COND DO Turh QORP Water Level* | Discharge NOTES
!Mz {DST stu ¢ ps/em myft ntu my % 4 [ | Rate(gom) 5 el
035 1700 | LB L1l [l | (el (37141651998 | 1. £ [lyht-etbervemene
M0 17009 | 1.8 12 148 16,08 [FP1(519.24 | |.O |Tlew redaced
1S 1732 | 12,271 135 Lvb 184S |230.0\4520.€2 | 1. C B rvescenr
1050 (7,43 |1 £ i34 (5.8) [Jo] [I%.£ 16622, 63| * Mo ey
et 17,20 | 12.7%| 32 5,57 18,87 {i#5.7 652302 ! 5
T 17371 12.2C 130 |5.7¢ 3. 185 li7%0 |£623.201 '1 ) 1 o
i [ 712,20 [13] 1579 233 |B%] 16527.27 " g
[i28 1£.65 |13.03 |13 |5.94 |@.33 D5/ 5lesz. 3 ! Vst Efervespes f
(13507 (2l 13.20 | i34 |5.88 13,18 [1¢4.0 [523,28] © Minmaly CervySeenep
1795 1571113 5¢ ju & 15,35 |3.40 Vi (523. 24| & "
use VQV'VMQ Uﬁﬂ + le &'I!\!? ~a g e 2l )*W;;f::’off@» ! .
1030 | Pl |0y , = Hw 171310 b 25
1225 1792 |3, 26 1165 15671561 13106 165264 |09 eohtSjiohsiervsecy e
1240 6,28 112,27 | g3 |5.06 1Y3] |309plésafoi | 4
[29516.9¢ 3.0 | 165 |4.2¢ |28 |je. ||6524.85] "
2o 1747 113,09 [ 183 11.7913.¢] 280152971 §
2551708 3.2 gz |1.92 ] 3.6] (295 16S24.59] "~ !
1285 | Legin farpliny | Pormwmetfers (fadle, 2 TEVE gwoed (1] 5g01)
V30 | End _Srgilimg 6529, 72 -
N /‘
j f Ja) MMW
i 2 I ) vl
o) '{;Av/ ! -
Pl
]
el
)
/ WASTE *Purge; Formation water purged prior to
/ Contact: : 1]'3« gal |Drom# Iaf 5?6 7‘*] sampling.
/ *Purge Water: 1”% S gal.{Drumit's ! b, 55\ 6 73 NOT drop pipe volume.
3 Total Waste Water: ‘ L 3.5 gal NOT water during sampling.
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4 2 $5 | Begpn Samplin “’W”lfffﬂ stadle, 1114 gn] pry .MC,#_-j__EfZi ...... R NS
— l 30"1 qulf%ﬂ_// gni/ff &524. 72 ms/f d ............................. i:_m; \\:uzl‘
- 1 1362 | ;WZ"( fm,fer\vvaé £, Gﬁ?//mg_ ________________________________________ m;..u\:
i O NOTE: [l ﬁe/a( eress Fernmnde=z + ‘I’) dp@m 72},,, e m_w“‘:
T (aeﬂé‘mfw- ""’79’ AJSE /n #Qfﬁan ﬂam.:/ v Lo’ WM ﬁvw .?:/Wf,’l/mw——‘ ‘\.‘“
_-f,,___»- ﬂﬂﬂﬂﬂ 70" r— dra Lo ﬁW e ‘g’ «fﬁ‘ﬂzf’ld 0 e .":';
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—f Lw - - ffﬂi(ﬁfarﬁ ,/ 3/ ;f /f ;71 22 2’ 79 |\ 1
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