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November 5, 2015

Nevada Division of Environmental Protection
NDERP - Bureau of Corrective Actions

901 S Stewart St

Carson City, NV 89701

Attn: Alison Oakley

Re: NV Energy
Reid Gardner Station
PA-2, PA-3 and PA-5-7 Groundwater and Soil Characterization Work Plans

Dear Ms. Oakley,

Based on your concurrence letter dated October 22, 2015, enclosed are errata pages, revised
cover sheets and spine labels dated November 2015 reflecting that the PA-2, PA-3 and PA-5-7
Groundwater and Soil Characterization Work Plans are considered final.

If you have any questions regarding the enclosed errata sheets, please contact me at
702-402-1319.

Respectfully submitted,

Michael Rojo

Supervisor, Environmental Services
NV Energy

CC: William Campbell, NDEP (electronic copy via FilesAnywhere)
Michael Rojo, NV Energy
Tony Garcia, NV Energy (two copies)
John Kivett, ARCADIS, US
Bob Forsberg, ARCADIS, US
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October 22, 2015

Michael Rojo

Environmental Services, Supervisor
NV Energy

6226 W Sahara Ave M/S 30

Las Vegas, NV 89146

Re: NV Energy (NVE)
Reid Gardner Station (RGS)
NDEP Facility ID #H-000530
Nevada Division of Environmental Protection (NDEP) Review of:
Document and Response to Comments Tracking Form for PA2, PA3, and PA5-7
Groundwater and Soil Characterization Work Plans, dated August 18, 2015

Dear Mr. Rojo:

The NDEP has received and reviewed NVE’s submittal of the Response to Comments (RTCs) for
the PA2, PA3, and PA5-7 Groundwater and Soil Characterization Work Plans (Work Plans). The
RTCs were received by the NDEP on August 18, 2015. The Work Plans describe groundwater and
soil investigations to be conducted in the area of former Pond 4B and 4C (PA2), 4A (PA3), and D,
E, F, and G (PA5-7). The NDEP has two comments to the RTCs that are included in Attachment
A. Once these editorial comments are addressed, the NDEP concurs with the revised pond work
plans. NVE may finalize the work plans by sending revised pages and cover sheets for insertion
into the draft documents.

Please contact me with any questions or comments about this letter at (775) 687-9396 or

aoakley@ndep.nv.gov
Sincerely,
\\ \l‘" '\\(— (
' =)
Alison Oakley, CEM

Environmental Scientist I11
Bureau of Corrective Actions
NDEP-Carson City Office

Attachments (1)
Attachment A — NDEP Comments
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Mr. Mike Rojo

PA2, PA3, PA5-7 Work Plans RTCs
October 22, 2015

Page 2 of 5

ec: Jeff Collins, Nevada Division of Environmental Protection (NDEP)
Scott Smale, Bureau of Corrective Actions, NDEP Carson City
Todd Croft, Bureau of Corrective Actions, NDEP Las Vegas
Bill Campbell, Tribal Liaison, NDEP
Alan Tiney, Bureau of Water Pollution Control, NDEP
Ebrahim Juma, Clean Water Team (ejuma@cleanwaterteam.com)
Joe Leedy, Clean Water Team (jleedy@cleanwaterteam.com)
Lynn M. Cintron, Southern Nevada Health District, (cintron@snhdmail.org)
Jacqueline Reszetar, Southern Nevada Health District reszetar@snhdmail.org
Brian Northam, Southern Nevada Health District, (northam@snhdmail.org)
Walter Ross, Environmental Health Supervisor/Engineer (Ross@snhdmail.org)
Andy Chaney, Southern Nevada Health District, (chaney@snhdmail.org)
Donna Houston, Southern Nevada Health District, (houston@snhdmail.org)
Starla Lacy, NV Energy (SLacy@nvenergy.com)

Darren Patten, NV Energy (DPatten@nvenergy.com)

Tony Garcia, NV Energy (TGarcia@nvenergy.com)

Michael Rojo, NV Energy (MRojo@nvenergy.com)

Jason Reed, NV Energy (JReed@nvenergy.com)

Matt Johns, NV Energy (MJohns@nvenergy.com)

Becky Svatos, Stanley Consultants, Inc., (SvatosBecky@stanleygroup.com)

William Carrig, Stanley Consultants, Inc., (CarrigBill@stanleygroup.com)
John Kivett, ARCADIS U.S., Inc., (John.Kivett@arcadis-us.com)

Brad Cross, ARCADIS U.S., Inc., (Brad.Cross@arcadis-us.com)

Elliott Lips, Great Basin Earth Science, (elips@gbearthscience.com)

Andrea Issod, Sierra Club, (andrea.issod@sierraclub.org)

Robert Wiygul, Counsel Sierra Club and Moapa Band of Piutes, (Robert@waltzerlaw.com)
Ranajit Sahu, Consultant, (sahuron@earthlink.com)

cc: Alteha Tom, Moapa Band of Paiutes, Chairperson, P.O. Box 340, Moapa, NV 89025
Darren Daboda, Moapa Band of Paiutes, Environmental Director, P.O. Box 340, Moapa, NV
89025
Clark County Emergency Management, 500 S. Grand Central Parkway 6th Floor, P.O. Box
551713, Las Vegas, NV 89155-1713
Anitha Rednam, Department of Water Resources, 1416 gt Street, Room 1140, Sacramento CA
95814



1.

Attachment A

Specific Comment #3 for PA2. PA3. and PAS5-7 RTCs: The comment response for
specific comment #3 is written more clearly than the text in the work plan. Suggested
revision to the text in the work plan using the discussion listed in the response to

comment #3 is:

First priority is given to TDS because it is the key indicator for evaluating the extent of
contamination. Because specific conductance and pH can be measured in the field from a
small sample volume, they are also included as first priority analytes. The second
priority fer-analytes. chloride, fluoride, nitrate, and sulfate, isthe-same beeause-can al-be
analyzed from the same sample bottle as TDS. These parameters are also important for
evaluating the extent of contamination. Alkalinity is next on the priority list because it is
analyzed from the same sample bottle as TDS and it is needed to conduct a cation-anion
balance on the higher priority analytes. Fourth priority is given to density because it can

also be analyzed from the same bottle as_TDS-the-first-three-priority-analytes. Density is

used to evaluate potential density driven flow. Fifth priority is assigned to the metals;
whieh because they require an additional ean-alt-be-analyzed from-the-same-sample
bottle. -beeause-tThey are important indicators of the extent of contamination.
Phosphorus and the metals speciation analytes are given lower priorities because they are
only needed to support the geochemical CSM. After the discrete groundwater sampling
is completed, the direct push sampling tool will be removed and the borehole will be
backfilled with bentonite slurry.

PA?2 Specific Comment #11 and PA3 Specific Comment #10: The response to Specific
Comment #10 in the PA5-7 RTCs is more complete than the responses in the PA2 and

PA3 RTCs. Suggest that you use the response provided in PA5-7 in the other two RTCs.



Document and Response to Comments Tracking Form
NV Energy - Reid Gardner Station
Administrative Order on Consent Implementation

Document Title PAS5 to 7 Groundwater and Soil Characterization Work Plan

Preparer Stanley Consultants, Inc.

Draft #1

To  NDEP From NV Energy
Submittal Date  3/12/2015 Comment Date ~ 4/14/2015

Response Date  8/18/2015

Commenter Alison Oakley Responder Mike Rojo

General Comment #1

In general, with regard to the objectives, the Work Plan states:

"The Muddy River is a potential receptor for affected groundwater from the pond source areas. If
there is a meaningful pathway from the affected groundwater beneath the ponds to the Muddy
River, and if the river is impacted above levels of regulatory concern, corrective action may be
necessary. "

It should be noted that this may not be the only condition under which corrective action may be
required. The use of the word "and" is concerning in that both conditions must be met. The use
of the word "or" would be more appropriate. If a meaningful pathway exists but no current
impacts are measured, there could be a change in future site conditions that may result in an
impact. Similarly, if data suggests an impact (mass loading) exists, but the investigation does not
identify the specific pathway, that may still result in the need for corrective action. In the end,
any decisions made regarding active, passive, or no-action remedial alternatives must ultimately
be protective of human health and the environment both currently and in the future.

The Work Plan should clarify that evaluation of potential impact to the Muddy River is based on
the collective impacts of all sources associated with the Station and not just individual sources.
For example, one might conclude that specific ponds do not add significant mass to the Muddy
River above regulatory mass loading thresholds, but the collective mass loading from all of the
pond areas does create an impact above a threshold.

General Comment #1 Response

The last paragraph on page 1-2 has been revised to replace references to ponds and pond source
areas with references to the Site. As discussed during our quarterly AOC meeting in April 2015,
NV Energy has not changed the word “and” to “or” as discussed in the comment. NV Energy
believes this change is not appropriate because the use of the word “or” could imply that NV
Energy would be responsible for addressing impacts to the river from sources that are not NV




Energy’s. If there is a meaningful pathway or an impact exists, NV Energy will evaluate current
and future risk to determine the need for corrective action, subject to NDEP approval.

General Sampling Comment #1

Provide a description of the criteria that will be used to determine soil sample intervals that "do
not appear to be impacted” - e.g., P-26D, P-27D, and P-30D in PAS5 to 7 Work Plan (Page 2-10
to 2-11).

General Sampling Comment #1Response

The following clarifying sentence was added to page 2-8; “In particular, low EC data from the
HPT logs, low field specific conductance measurements in direct push groundwater samples, and
low TDS measurements in direct push groundwater samples could all be indications that the
depths are not impacted.”

General Sampling Comment #2

Based on groundwater data presented in the Preliminary Geochemical Conceptual Site Model
report, nitrate is minimally detected in Site groundwater at concentrations that are well below
the maximum contaminant level (MCL) of 10 mg/L. The moderately reducing geochemical
conditions in groundwater beneath the ponds likely limits migration of nitrate from the ponds in
groundwater. It is recommended that groundwater samples for nitrate stable N and O isotope
analysis be collected and put on hold until groundwater nitrate concentration data are provided
by the standard analytical laboratory. If the nitrate concentration in a sample is well below the
MCL, then nitrate isotope analysis may not be necessary for that sample.

General Sampling Comment #2 Response

We agree that nitrate concentrations above the MCL are not expected in the area of the ponds.
Therefore, nitrogen isotope data are not needed as we discussed during the April 28-29, 2015
meeting. Nitrate isotope analysis was removed from Table 2-6 and Appendix A.

Specific Comment #1

Page 2-5, Section 2.4, Discrete Groundwater Sampling: This section states that discrete
groundwater samples will be field filtered prior to submittal to a laboratory for analysis. Iron
(1ll) is listed as an analyte in this section. Please clarify if sample volumes for Iron (I1l) analysis
will be field filtered, and if so what size filter will be used. Since Iron (IIl) is typically present as
a solid oxyhydroxide in groundwater samples, and filtering typically removes solid-phase Iron
(I11) from sample aliquots, it is recommended that samples for Iron (IIl) are not filtered before
analysis.

Specific Comment #1 Response

Filtering will be performed using a 0.45 micron filter, as stated in Section 2.4. Although a
fraction of the iron colloids may be removed by filtration, the samples must be filtered because
they are direct push samples and are highly turbid. The data will be used to understand
groundwater redox, with the possible co-occurrence of Fe(Il) and Fe(IIl) indicating mixed redox
conditions. The Work Plan has not been revised.




Specific Comment #2

Pages 2-5, 2-6, Page 2-15, and Appendix A (Section 2.4 bullet and numbered lists, Table 2-4,
and Table 1 Appendix A): There are inconsistent terminologies that appear to be used among the
discrete groundwater sampling analyte lists. For example "Total Dissolved Arsenic" is listed in
bulleted list, "Total Arsenic" is listed in numbered list in section 2.4, "arsenic" is listed in Table
1 Appendix A, and "Arsenic, Dissolved" is listed in Table 2-4. Please review and revise these
tables and related text as necessary to provide consistency in nomenclature, especially for the
following parameters: arsenic, chromium, phosphorus, selenium, manganese, and iron.

Specific Comment #2 Response

The terminologies used in the Section 2.4 bulleted and numbered lists, Table 2-4 (now Table 2-
6), and Table 1 in Appendix A were revised to be consistent. Note that all of the parameters in
the Section 2.4 bulleted list will be analyzed after the sample is filtered in the field. Rather than
listing “dissolved” after all of the parameters in the list, the text before the list notes that all of
the parameters will be dissolved. “Total” is only used when referring to unfiltered metals
samples.

The exception is phosphorus, which by EPA Method 365.2, can be reported as total or dissolved.
This work proposes to use "dissolved" phosphorus because (1) the data will be used to evaluate
the potential for groundwater transport of phosphorus, and (2) the dissolved phosphorus fraction
(as opposed to particle-bound fraction) is more representative of mobile phosphorus in the
aquifer.

Specific Comment #3

Page 2-6, Section 2.4, Top of Page Numbered List: Discrete Groundwater Samples Analyte
priorities - The NDEP recommends moving sample volume for metals analysis prior to sample
volume for alkalinity in the analyte priority list. Metals data provide basis for understanding
potential migration of constituents of concern (COCs) from the ponds.

Specific Comment #3 Response

According to the laboratory, the bottle required for TDS, chloride, fluoride, nitrate, and sulfate
analyses is also used for alkalinity and density analyses. Therefore, alkalinity and density are
shown with a higher priority than metals because the metals analyses require an additional
sample bottle. NVE has updated the list on page 2-4 in consideration of laboratory sample bottle
requirements.

Specific Comment #4

Pages 2-7 to 2-9, Section 2.6 Soil Sampling: The last paragraph of Section 2.6 states that soil
samples will be collected from all of the deep Pond wells (P-23D, -24D, -25D, -26D, -27D, and
-30D) and analyzed for chemical, physical, leaching, and geochemical parameters. However,
Table 2-1 does not reflect this as P-26D, -27D and -30D do not have any samples selected for
soil leaching (SL). If these wells will not have SL samples selected, please include rationale as to
why they are excluded in the text. Page 2-10, Soil Leaching Discussion: This text states that only




three wells (P-23D, -24D, and -25D) will have samples collected for SL testing; however, this
doesn't match with Section 2.6 text.

Specific Comment #4 Response

Soil Leaching testing is not included for P-26D, -27D and -30D because they are outside the
pond source area. The text in Section 2.6 was revised to include this rationale and to match
Table 2-1.

Specific Comment #5

Page 2-9, Soil Chemical (SC) Parameters (Section 2.6, Table 2-2, and Table I Appendix A):
Inconsistent terminologies appear to be used among the analyte lists. For example "Total
Arsenic" is listed in bulleted list section 2.6, while "Arsenic" is listed in Table 1 Appendix A and
Table 2-2. Please review and revise these tables and related text as necessary to provide
consistency in nomenclature especially for the following parameters: arsenic, chromium,
phosphorus, and selenium.

Specific Comment #5 Response

The terminologies used in the Section 2.6 bulleted lists, Table 2- 2, and Table 1 in Appendix A
were revised to be consistent. “Total” is only used when referring to unfiltered metals samples.

Specific Comment #6

Page 2-10, Soil Leaching CSL) Test Leachate Analyses (Section 2.6, Table 2-2, and Table 1
Appendix A): Inconsistent terminologies appear to be used among the analyte lists. For example
"Total Arsenic" is listed in bulleted list section 2.6, while "Arsenic" is listed in Table 1 Appendix
A and Table 2-2. Please review and revise these tables and related text as necessary to provide
consistency in nomenclature especially for the following parameters: arsenic, chromium,
phosphorus, and selenium. Sodium and chloride are included in the section 2.6 list and in Table
2-2, but are not listed in Table 1 Appendix A. Add sodium and chloride to the Soil Leaching (SL)
list of analytes in Table 1 Appendix A.

Specific Comment #6 Response

The terminologies used in the Section 2.6 bulleted lists, Table 2- 2, and Table 1 in Appendix A
were revised to be consistent. Total is only be used when referring to unfiltered metals samples.

Sodium and chloride were added to the Soil Leaching parameter list in Table 1 in Appendix A.

Specific Comment #7

Page 2-11, Soil Geochemical (SG) Parameters (Section 2.6, Table 2-2, and Table 1 Appendix A):
"Chromium (VI)" is listed in Section 2.6 and "chromium (hex)" is listed in Table 1 Appendix A,
but hexavalent chromium is not listed as an analyte on Table 2-2. Please add hexavalent
chromium to the table 2-2 analyte list (Speciation, dry weight) and use consistent nomenclature.




Specific Comment #7 Response

Hexavalent chromium is now consistently shown as Chromium (VI) throughout the report and in
Table 1 in Appendix A. Chromium (VI) was added to the speciation parameter list in Table 2-2.

Specific Comment #8

Page 2-11, Soil Geochemical (SG) Parameters and Page 2-12, Table 2-2: Some of the
"parameters"” in the bullet list are not geochemical parameters, but are analytical methods.
Specifically, x-ray diffraction (XRD), x-ray fluorescence (XRF), sequential extraction analysis,
and batch adsorption tests are types of analytical methods used on sample to get specific analyte
results. The parameters that result from using XRD, XRF, etc. should be listed. The same
comment follows for the Geochemistry section of Table 2-2.

Specific Comment #8 Response

The analytical methods and procedures have been removed from the bullet list and the
“Geochemistry” section of Table 2-2 has been removed as well. Table 2-3 has been added to
provide a list of the specific parameters to be analyzed as part of the SG tests. Also, descriptions
of the sequential extraction and batch adsorption test methods have been included in Appendix
D.

Specific Comment #9

Page 2-11 Table 2-2: Use EPA Method 6020 to provide lower reporting limits for Sb, As, Cd, Se,
and TI that will be closer to their respective Lowest Applicable Standard values or provide
rationale for using EPA Method 6010 for these constituents.

Specific Comment #9 Response

Table 2-2 has been revised to show that EPA Method 6020 will be used for antimony, arsenic,
cadmium, selenium, and thallium analyses.

Specific Comment #10

Page 2-11 Table 2-2: TBDs are shown as place-holders for Methods and Reporting Limits.
Please provide methods and reporting limits for all analyses listed in Table 2-2.

Specific Comment #10 Response

Table 2-2 has been revised to include the analytical methods and laboratory reporting limits for
all of the listed parameters, with the exception of Compound Specific Isotope Analyses. The
reporting limits for these methods are listed as “NS” (no standard available) because they are
reported as ratios or percentages.

Specific Comment #1 1

Page 2-16, Table 2-4: S04, Cl, F, and P analyses listed as "dissolved". These analyses are
typically conducted on whole water samples. Please provide rationale for running these analyses
on filtered (dissolved) samples.




Specific Comment #11 Response

The table (now Table 2-6) has been revised to show sulfate, chloride, and fluoride are not
dissolved analyses. However, phosphorus is still shown as dissolved because this better
represents the concentration likely to be transported in groundwater.

Specific Comment #12

Page 3-3, Table 3-2: Include contingency for additional field meter calibration checks during the
day if field parameter readings appear to be drifting or are anomalous.

Specific Comment #12 Response

Table 3-2 has been revised to show that field meters will be calibrated daily or if conditions
change.

Final

To From
Submittal Date Approval Date
Approver
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Certifications

NV Energy Certification

I certify that this document and all attachments submitted to the Division were
prepared under the direction or supervision of NV Energy in accordance with a
system designed to gather and evaluate the information by appropriately qualified
personnel. Based on my inquiry of the person or persons who manage the
system(s) or those directly responsible for gathering the information, or the
immediate supervisor of such person(s), the information submitted and provided
by NV Energy is, to the best of my knowledge and belief, true, accurate, and
complete in all material respects. I am aware that there are significant penalties
for submitting false information, including the possibility of fine and
imprisonment for knowing violations.

sigtae Rl B

Name: Don Hopper i
Title: Plant Director, Reid Gardner Station
Company: NV Energy
Date: 8/12 /15—
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Certified Environmental Manager Certification

I hereby certify that I am responsible for the services described in this document and for
the preparation of this document. The services described in this document have been
provided in a manner consistent with the current standards of the profession and to the
best of my knowledge comply with all applicable federal, state and local statutes,

regulations and ordinances.

Signature: M

Name: Rebecca L. Svatos
Title: Project Manager
Company: Stanley Consultants
Date: B/1 'f,/ LS
EM Certificate Number: EM-1931
EM Expiration Date: 9/30/2015
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Section 1

Objectives

NV Energy and the Nevada Division of Environmental Protection (NDEP) entered into an
Administrative Order on Consent (AOC) for the Reid Gardner Generating Station (Site) near
Moapa, Nevada on February 22, 2008. The AOC calls for NV Energy to continue with
environmental contaminant characterization activities and to identify clean-up measures, as
necessary, for soil and groundwater at the Site. As part of the AOC implementation, NV Energy
will be conducting multiple field investigations along the Muddy River and in the pond source
areas during 2015. The Muddy River Investigation (MRI) Work Plan (approved by NDEP on
April 13, 2015) includes investigations to be conducted adjacent to and in the river. This PAS to
7 Groundwater and Soil Characterization Work Plan includes groundwater and soil investigations
to be conducted in the area of the current E Ponds and the former D, F, and G Ponds as well as
investigations on Hidden Valley Ranch property downstream and downgradient (east) of the Site
in 2015. The following pond area work plans were submitted concurrently to the NDEP for
implementation in 2015:

e PA2 —Ponds 4B and 4C Groundwater and Soil Characterization Work Plan
e PA3 —Pond 4A Groundwater and Soil Characterization Work Plan

All three Pond Area Work Plans include groundwater and soil investigations in the area of current
and former ponds near the Muddy River on NV Energy property. Because the investigation areas
are adjacent to the Muddy River and each other, some of the characterization activities identified
in this PAS5S to 7 Groundwater and Soil Characterization Work Plan may also address MRI
objectives as well as objectives for one or more of the other two Pond Area Work Plans.

The PAS to 7 Groundwater and Soil Characterization Work Plan was developed to gather data
that will be used to address the following objectives in the area of the D/E/F/G Ponds and some
areas downstream on Hidden Valley Ranch property:

20618.09.31 NV Energy 1-1 Stanley Consultants
PA5 to 7 GW & Soil Characterization Work Plan



Characterize horizontal and vertical extent of groundwater impacts
Evaluate plume stability (current and future)
Characterize potential secondary source beneath ponds
Evaluate whether preferential flow paths are present
Evaluate potential density-driven groundwater flow
Evaluate vertical hydraulic gradients
Gather information to support possible future groundwater modeling efforts
Estimate downgradient mass flux from groundwater underlying the D/E/F/G Ponds
Gather information to support corrective action planning
. Gather data to contribute to geochemical understanding
. Gather data to contribute to development of the Site-wide Conceptual Site Model (CSM)
. Gather data to distinguish between naturally-occurring soil/groundwater and impacts
from Ranch or Site operations
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The Muddy River is a potential receptor for affected groundwater from the Site. If there is a
meaningful pathway from the affected groundwater at the Site to the Muddy River, and if the
river is impacted above levels of regulatory concern, corrective action may be necessary.
Although many of the activities in this Work Plan involve characterization of soil and
groundwater impacts, ultimately the objective for the data collected is for it to be sufficiently
robust to support corrective action planning. To meet this objective, analytical data collected and
analyzed when implementing this Work Plan will comply with the NDEP-approved Quality
Assurance Project Plan (QAPP or NV Energy QAPP) (Stanley Consultants, 2011).
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Section 2

Field Investigations

The PAS5 to 7 Groundwater and Soil Characterization Work Plan includes subsurface
investigations (soil and groundwater) in the E Pond area, former D, F, and G Ponds areas, and the
downgradient Hidden Valley Ranch (former Dairy) property to the east of the Site. Utility
clearance activities are anticipated to begin in March 2015 with monitoring well installation,
groundwater investigations, soil investigations, and well abandonment to follow in April through
June 2015. The new wells will initially be sampled after development and sampled again as part
of the semi-annual groundwater monitoring event in September 2015. Figure 1A in Appendix A
presents the proposed PAS to 7 Groundwater and Soil Characterization Work Plan locations in
the vicinity of the D/E/F/G Ponds while Figure 1B in Appendix A presents the proposed locations
on the downgradient Hidden Valley Ranch property east of the D/E/F/G Ponds. Both figures
include existing Discharge Monitoring Report (DMR) surface water sampling locations used as
part of this study and existing monitoring well locations that will be used for reference in
evaluating data collected during the implementation of the PA5 to 7 Groundwater and Soil
Characterization Work Plan. Table 1 in Appendix A summarizes the investigation activities
along with the objectives that are being addressed by each type of field activity. The following
paragraphs describe the PAS to 7 field activities.

2.1  Investigation Team

During the PAS5 to 7 Groundwater and Soil Characterization Work Plan implementation, the
Stanley Consultants Project Lead will be responsible for completing the work in accordance with
this Work Plan. The Stanley Consultants Field Team Leader will be responsible for each field
activity and will report to the Project Lead. Utility clearance and drilling/monitoring well
installation will be performed by others contracted by NV Energy. NV Energy will survey
monitoring wells installed as part of this Work Plan as well as other sampling locations (i.e.,
HPT-1-RA, HPT-KMW-5R, HPT-1-PA7, HPT-2-PA7, HPT-3-PA7, SS-1, SS-2, SS-3, SS-4, SS-
5, SS-6, and SS-7). Veritas Laboratories (and subcontracted laboratories) will perform laboratory
analyses and data validation will be performed by Ordway and Associates, a subcontractor to
Stanley Consultants. OGI will collect groundwater samples from the newly installed monitoring
wells as part of the second semi-annual groundwater monitoring event in September 2015.
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2.2  Utility Clearance

All locations will be air-knifed to a depth of six feet below ground surface (bgs) prior to the
initiation of any intrusive drilling activities (i.e., Hydraulic Profiling Tool, Sonic drilling, direct
push). The drilling contractor hired by NV Energy will be responsible for performing a utility
clearance for all proposed boring locations, calling each drilling location into the North
Underground Service Alert (USA), and meeting with relevant utility service staff in the field, if
needed, to clear individual boring locations. The drilling contractor will also be responsible for
obtaining all necessary work permits (i.e., drilling, dust permit, well installation, etc). The
drilling contractor will be required to present documentation from USA to the Field Team Leader
that each location is cleared of underground utilities prior to starting intrusive activities.

2.3 Hydraulic Profiling Tool

Prior to conducting any Sonic drilling or monitoring well installation, a Hydraulic Profiling Tool
(HPT) will be advanced at each location to evaluate the geology in accordance with the
manufacturer’s information in Appendix C. This information will be used to evaluate where to
collect soil samples and set monitoring well screens during the Sonic drilling activities and also
where to collect discrete groundwater samples (where applicable). The HPT is a logging probe
that continuously measures the pressure required to inject a constant flow of water into adjacent
soil as the probe is advanced at a constant rate into the subsurface. The injection pressure log that
is created is then used to correlate to formation permeability. During the PAS to 7 Groundwater
and Soil Characterization Work Plan implementation, the injection pressure log will be used to
infer hydrostratigraphy, including zones of relatively higher permeability that may represent
potential preferential migration pathways for groundwater. The HPT probe will also measure and
record electrical conductivity (EC); however, given the variability of Total Dissolved Solids
(TDS)- impacts to groundwater at the Site, EC interpretation will need to consider both local
geology and water quality.

Figures 1A and 1B in Appendix A show (as pink triangles) the 12 HPT locations proposed as part
of the PA5 to 7 Groundwater and Soil Characterization Work Plan (HPT-1-RA, HPT-1-PA-7,
HPT-2-PA-7, HPT-3-PA-7, HPT-P-23, HPT-P-24, HPT-P-25, HPT-P-26, HPT-KMW-4R, HPT-
KMW-5R, HPT-KMW-21, and HPT-KMW-30). These figures also show (as blue triangles) the
locations along the Muddy River where HPT borings will be advanced as part of the MRI Work
Plan implementation prior to implementation of this PAS to 7 Work Plan. At all 12 PAS to 7
locations, the HPT will be advanced to the upper portion of the Muddy Creek Formation, if
possible, anticipated to be at a depth of approximately 100 feet bgs or 120 feet below the top of
pond berms.

For quality control purposes, the first PAS to 7 HPT boring will be advanced adjacent to an
existing monitoring well with known lithology such as KMW-4, KMW-5, or P-9R. The known
lithology in these areas will be used to better evaluate the EC log, injection pressure log, and
other output from the HPT (i.e., hydrostatic pressure, hydraulic conductivity) and correlate it with
the hydrostratigraphy. Discrete HPT groundwater samples will be collected from the first HPT
location and tested in the field for specific conductance to evaluate how the groundwater quality
impacts the EC readings. These discrete groundwater samples will also be submitted to a
laboratory for fast turnaround (24 — 72 hours) TDS analysis to establish an appropriate ratio of
conductivity to TDS. In addition, the HPT operator will be required to provide EC calibration
procedures. These quality control steps will be taken at other HPT locations, as necessary, to
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ensure that the HPT logs are being evaluated properly and that water quality changes with depth
are being properly monitored.

After completion, all HPT borings will be backfilled with a bentonite grout slurry to eliminate a
potential conduit for groundwater migration.

2.4 Discrete Groundwater Sampling

Discrete groundwater sampling with direct push technology using a protected screen sampler
(GeoProbe SP15 or equivalent - see manufacturer’s information in Appendix C) will be
conducted at DP-P-24 following HPT advancement at that location. Direct push borings will be
advanced to a maximum of 80 feet below the bottom of the ponds or 100 feet below the top of the
pond berm. Groundwater samples will be collected by the field geologist, where groundwater is
present, at 0.5’ — 1.0, 2.0’-2.5°,4.5’-5°, 10, 15°, 20°, 40’, 60, and 80’ below pond bottom (pond
bottom approximately 10 — 15 feet below top of berm) in accordance with American Society for
Testing and Materials (ASTM) Standard D6001-05 (2012), Standard Guide for Direct-Push
Groundwater Sampling for Environmental Site Characterization, provided in Appendix B. The
sample depths are intended to be at the same approximate depths as the soil samples described
below to evaluate geochemical equilibrium between soil and groundwater and to assess
attenuation parameters. Sampling intervals may be adjusted based on the lithology encountered,
saturated interval, and screen length of the sampling tool.

Field measurements for pH, specific conductance, temperature, and turbidity will be made on the
discrete groundwater samples. The discrete groundwater samples collected for laboratory analysis
will be field filtered with a 0.45 micron filter prior to submittal to a laboratory to be analyzed for
dissolved concentrations of the following parameters (see Table 2-6 for laboratory methods and
reporting limits):

¢ Density (a physical test) ¢ Magnesium
Alkalinity (bicarbonate) Manganese
Alkalinity (carbonate) Molybdenum
Alkalinity Nickel
Antimony Nitrate
Arsenic Phosphorus
Arsenic (IIT) Potassium
Arsenic (V) Selenium

Barium Selenium (0)
Boron Selenium (-II)
Cadmium Selenium (IV)
Calcium Selenium (VI)
Chloride Sodium
Chromium Sulfate
Chromium (VI) TDS
Fluoride Thallium
Iron (II) Vanadium
Iron (IIT)
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Due to the limited amount of groundwater that can be obtained using a protected screen sampler,
and considering laboratory sample bottle requirements, the analytes will be prioritized as follows:

TDS, specific conductance, pH

Chloride, Fluoride, Nitrate, Sulfate

Alkalinity (all three forms)

Density

Metals (Antimony, Arsenic, Barium, Boron, Cadmium, Calcium, Chromium,
Magnesium, Manganese, Molybdenum, Nickel, Potassium, Selenium, Sodium, Thallium,
Vanadium)

6. Phosphorus

Metal Speciation [Arsenic (IIL,V), Chromium (VI), Iron (ILII), Selenium (0,-I11,IV,VI)]

M.

~

First priority is given to TDS because it is the key indicator for evaluating the extent of
contamination. Because specific conductance and pH can be measured in the field from a small
sample volume, they are also included as first priority analytes. The second priority analytes;
chloride, fluoride, nitrate, and sulfate; can be analyzed from the same sample bottle as TDS.
These parameters are also important for evaluating the extent of contamination. Alkalinity is next
on the priority list because it is analyzed from the same sample bottle as TDS and it is needed to
conduct a cation-anion balance on the higher priority analytes. Fourth priority is given to density
because it can also be analyzed from the same sample bottle as TDS. Density is used to evaluate
potential density driven flow. Fifth priority is assigned to the metals because they require an
additional sample bottle. They are important indicators of the extent of contamination.
Phosphorus and the metals speciation analytes are given lower priorities because they are only
needed to support the geochemical CSM.

After the discrete groundwater sampling activity is completed, the direct push sampling tool will
be removed and the borehole will be backfilled with a bentonite grout slurry.

2.5 Sonic Drilling

After the HPT boring is completed and the data evaluated at each location, soil samples will be
collected and monitoring wells will be installed using Sonic drilling technology in accordance
with ASTM D6914-14, Standard Practice for Sonic Drilling for Site Characterization and the
Installation of Subsurface Monitoring Devices, provided in Appendix B. Sonic drilling will allow
field geologists to observe continuous soil cores which will be lithologically logged by the
Unified Soil Classification System (USCS) in accordance with ASTM D2488. Soil cores (or
chips) from the deepest boring at each location will be collected and stored, in sequence, in
wooden boxes or other appropriate containers for one year for future observation. The cores will
be removed from each drilling location upon completion of monitoring well installation activities
and stored at a designated location at the Site.

The Sonic borings will be completed first at locations P-23, P-24, P-25, P-26, KMW-4R, KMW-
21, and KMW-30. These locations require continuous sampling to a depth where the top of the
Muddy Creek Formation can be confirmed by visual inspection by the field geologist, estimated
to be at 100 feet bgs or 120 ft below the top of the berms. The upper portion of the Muddy Creek
Formation at the Site has been described as being a massive (several feet thick) reddish brown,
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very stiff, hard, dry, lean clay that is non-cohesive and non-plastic with gypsum crystals or pods.
Beneath the upper clay layer are thin to massive beds of very fine well graded, loose, saturated
sand (sugar sand) (Stanley Consultants, 2014). At some locations, particularly in the plant site,
the contact between the alluvium and the underlying Muddy Creek Formation has been marked
by a thin (<1 foot) cemented sandstone layer (NTL, 1980). A similar situation may exist at
former boring IMW-5D located between the Muddy River and Pond 4B-1. In this boring, a
cemented sand layer is described at 90-96 feet bgs underlain by a reddish-brown stiff clay
(Intellis, 1986). The Muddy Creek Formation can be distinguished visually from the overlying
Quaternary Alluvium which is described in existing soil boring logs as brown to gray
interbedded, poorly sorted very coarse to fine sand, silt, and soft to stiff clay with varying
amounts of fine to coarse gravel and cobbles. The individual alluvial layers range from a few
inches to several feet thick. Based on previous subsurface investigations at the Site, flowing
sands may be encountered during the PAS to 7 drilling activities.

The subsequent shallow borings (for wells screened less than 25 feet below the groundwater
surface) and/or medium borings (for wells screened between 25 and 50 feet below the
groundwater surface) at locations P-23, P-24, P-25, P-26, P-27, P-30, KMW-4R, KMW-21,
KMW-24, and KMW-30 will be drilled only to the depth necessary to set monitoring wells.

2.6 Soil Sampling

Subsurface soil samples will be collected with the Sonic drill rig by boring to the desired sample
depth and using the appropriate equipment (described below) to collect representative samples.
When it is necessary to collect an undisturbed soil sample (i.e., for soil permeability and/or
leaching tests), the thin-walled sampler will be inserted into the borehole once the desired sample
depth is reached and pushed ahead of the drill stem and casing to collect the sample. Other than
undisturbed samples, soil samples will be collected from the extracted (disturbed) continuous soil
cores following logging activities by the onsite geologist. Soil samples will be transferred from
the sampling device to the appropriate sample containers. Sample containers will be filled to the
top, taking care to prevent soil from remaining in the lid threads prior to being sealed to prevent
potential contaminant migration to or from the sample. After sample containers are filled, they
will be immediately sealed, labeled, chilled if appropriate, and processed for shipment or delivery
to the laboratory. Bulk samples for physical analyses will be collected the same way and
transferred into plastic bags. All sampling activities will be in accordance with the Standard
Operating Procedures (SOPs) in Appendix E of the NV Energy QAPP.

In borings P-23D, P-24D, and P-25D, soil samples will be collected for soil chemical (SC)
analyses, soil physical (SP) analyses, soil leaching (SL) tests, and soil geochemical (SG)
parameter analyses, as summarized in Table 2-1. Borings P-26D, P-27D and P-30D will be
sampled for SC, SP and SG analyses only. Since P-26D, P-27D and P-30D are located outside the
pond source area, the SL analyses are not necessary.
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Table 2-1 Potential Soil Sampling Intervals

Target Depth Type of Analyses
. feet bgs or Soil . . . .
Boring I(aelow f)ond Chemical Soil Physical (SP) Gl %Seﬁihmg R G?gél;ermcal
bottom) (SO)
0.5-1.0 X X X
20-25 X X
25-50 X Select 3samples. X
based on changes in
) 10 X lithology
& 15 X
A~ 20 X X
40 X Select <5 samples
60 X based on changes in
80 X lithology
0.5-1.0 X X X
20-25 X X
25-50 X Select 3samples. X
based on changes in
A 10 X lithology
N 15 X
A~ 20 X X
40 X Select < 5 samples
60 X based on changes in
80 X lithology
0.5-1.0 X X X
20-25 X X
25-50 X Select 3 samples. X
based on changes in
a 10 X lithology
& 15 X
A~ 20 X X
40 X Select < 5 samples
60 X based on changes in
80 X lithology
0.5-1.0
20-25
45-50 Select <4
[a) 10 samples Select <4 samples Select 2 soil samples
g 15 based on based on changes in based on HPT in
~ 20 changes in lithology distinct lithologies
40 lithology
60
80
0.5-1.0
20-25
45-50 Select <4
=) 10 samples Select <4 samples Select 2 soil samples
<'\\|1 15 based on based on changes in based on HPT in
~ 20 changes in lithology distinct lithologies
40 lithology
60
80
0.5-1.0
20-25
45-50 Select <4
=) 10 samples Select <4 samples Select 2 soil samples
% 15 based on based on changes in based on HPT in
~ 20 changes in lithology distinct lithologies
40 lithology
60
80

Note: Depth of sample collection subject to change based on field conditions.
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A maximum of nine soil samples will be collected in P-23D, P-24D and P-25D for SC analyses at
the approximate depth intervals below the pond bottom specified in Table 2-1 (pond bottom is
approximately 10 — 15 feet below top of pond berm). In addition, up to four soil samples will be
collected from P-26D, P-27D, and P-30D for SC analyses based on lithologic changes. Discrete
soil samples for SC analyses will be collected from at least two distinctly different lithologies
(e.g., clay and sand). The SC parameters are as follows (see Table 2-2 for laboratory methods
and reporting limits):

Soil Chemical (SC) Parameters

Antimony
Arsenic
Boron
Cadmium
Chromium
Fluoride
Molybdenum
Phosphorus
pH

Selenium
Sulfate
Sulfide
Sulfite
Thallium
Moisture content (physical analysis)

In borings P-23D, P-24D and P-25D; three samples each will be selected from the first 20 feet
below the pond bottom and up to five samples each from more than 20 feet below the pond
bottom for SP analyses. The field geologist will select some of the undisturbed samples for
laboratory permeability testing. In addition, four samples will be collected from P-26D, P-27D,
and P-30D for SP analyses, but no permeability testing. The sample intervals will be selected by
the field geologist based on visual inspection of the physical properties (i.e., color, texture,
moisture content, etc.) of the lithology at each boring location to characterize those